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EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.

MEAETH: MEAETH ANTIZTHPI=HZ - TEYXOZ II: TAPAPTHMA

i) AvTioTnpi{dpevo Uywog 6,10m

ii) AvtioTnpifouevo Uyog 7,80m

iii) AvtioTnpi{dpevo Uyog 9,70m

Keg. || Ymok. || Map. MEPIEXOMENA
| 8 | | I MAPAPTHMA — TEYXOZ Il A |
| || 8.1 || || OpidovTioypagia BEoEwY yewTEXVIKAC EPEUVAC |
| || 8.2 || || evikeupévn Toun oxedIaouoU 5GQOoUC |
| || 8.3 || || MnTpdwa yewTprioewv |
| || 8.4 || || SUYKEVTPWTIKOC TTIVAKAS EQ0YATTNPIAKWY SOKIUWY |
| || 8.5 || || ArroreAéouara avaAuonc |
| I | 851 || Sranikég SUVOrKeS |
| || || || i) AvtiotTnpi{opevo Uwog 6,10m |
| || || || i) AvtioTnpifouevo Uwog 7,80 m |
| || || || i) AvtioTnpigéuevo Uyog 9,70m |
| || || || iv) AvtioTnpi{opevo Uwog 3,60m |
| || || 8.5.2 || SEIOUIKES SUVONKES |
| |
| |
| |
| |

iv) AvTioTnpifouevo Uywog 3,60m




EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.
MEAETH: MEAETH ANTIZTHPIZHZ - TEYXOZ Il A: MAPAPTHMA

[TAPAPTHMA

8.1 Opilovrioypagia BETEWV YEWTEXVIKNG EpEUVAC




OPIZONTIOIPA®IA OEXEQN N'EQTPHZEQN

MINAKAZ TEQTPHZEQN
APIOMOZ BAGOT YWOMETPO KEDAAHE

FEQTPHZHZ FEQTPHZHE FEQTPHEHZ
r-1 15.00 m 6.02
r-2 15.00 m 6.22
r-3 12.00 m 6.08
r-4 15.00 m 6.38
-5 15.00 m 6.41
x 15.50 m 6.38
OPIO KTIPIAKQN EFKATASTASEQN = ﬁ.w 1013 m 6.23

IAIOKTHEZIA
EONIKHZ TPAMEZAL EMAAOL A.E.

KAIMAKA 1:500




EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.
MEAETH: MEAETH ANTIZTHPIZHZ - TEYXOZ Il A: MAPAPTHMA

[TAPAPTHMA

8.2 [evikeuuévn Toun oxedIaouoU E0GQOUS




E- 540/07 IONIO NANENIZTHMIO — EKIMONHXH FrEQTEXNIKHZ MEAETHZ TON NEQN KTIPIAKQN ErK/2EQN TOY IONIOY MANEMNIZTHMIOY 2TO OIKOMEAO E.A.2.K
2THN KEPKYPA

Méong éwg uywnAng TTAaoTikOTNTAG. (CL) + (CH)
3. KaoTtavou €wg ykpiou xpwuaTtog IAuwdng, apyiAwdng AMMOZ e xaAikia,

+10.0—1 KTIPIO A
| -7 (=+6.23) M-2 (=+6.22) -6 (=+6.38) r-3 (=+6.08)
— _SPT SPT SPT SPT
.0 —
T, +2.00 MiBavn
] 12 2100uN
B B e = Edpaong
] s e e S A OepeNiwone
0.0 — \ ATTOOTPAYYIOTIKA
18— - E€uyiavTiki
] { oOTpwon eAdxioToU
Hmwhl B m TTaxoug 0.50m
%]
.m.oH m
-10.0— I
] [ 1. TEXNHTEZ ENIXQMATQZEIZ
-15.0— 3 2. MNkpiCou ¢wg kKaoTavou oKoUpou XpwuaTog aupwdng APTIAOZ e xaAikia,
—

MN-3 TEQTPHZH No

OITEQTPHZEI> -2 & T-6 AINONTAI 2E MTPOBOAH . aoBeoTONIBIKAG cuaTaOoNG, Kal apyiAwdn XAAIKIA pe dupo.(SC) + (SC-SM)
(+6.08) YWOMETPO TrEQTPHZHZ + (SW-SM) + (GC)
___ YNOTEIOz YAPO®OPO2 OPIZONTAZ EZZ 4. \eukoU KiTPIVOU €w¢ avoIixToU YKPI{ou XpwuaTog papyaikoc AZBEETOAIOOE,
¥ ZTAGMHYYO IoXUPA £WC OAOKANPWTIKA aTTOCABPWHEVOC, KaTakepUaTiopévoc (WH-WC).
ZHMEIQZH :O1 yewTexvikEG OUVOAKES TOU UTTEDAPOUG £X0UV ANPBEi aTIG BETEIG TWV BEIYUATOANTITIKWY SXHMA 3
YeEWTPoewv. O1 YeWTEXVIKEG OUVONKEG o€ BE0EIG NETAEU TWV YEWTPAOEWVY duvaTal va dla@épouV aTrd FENIKEYMENH TOMH YMNEAAQOYS

TNV YEVIKEUPEVN TOWN UTTEDAPOUG. KAIMAKA OP 1 : 200. KAT 1 : 200




EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.
MEAETH: MEAETH ANTIZTHPIZHZ - TEYXOZ Il A: MAPAPTHMA

[TAPAPTHMA

8.3 Mnrpwa yewtpnoswv




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMIZTHMIO OEZH : 9H NAPOAOZ |.OEOTOKH - O.T 379 |®YAAO: 1/1
1. APIoMOE FEQTPHEH:: [ =1 |X=959.24 1Y=1188.87 |7. ENAP=H FrEQTPHZHZ: 8. AH=H FrEQTPHZHZ:
2. ONIKO BAGOZ FrEQTPHZHE (m): 15.00 17 /07 /07 17107 /07
3. ONOMA FrEQTPYMANIZTH: A.T. 9. YWYOMETPIKH A®ETHPIA: +0.00 (M.Z.0.)
4. MONTEAO FrEQTPYIMANOY: CRAELIUS D-750 10. YWOMETPO EMIPANEIAZ EAA®OYE MEQTPHEIHE: ~ + 6.02
5. MEFEOOZX & TYNOZ KOPQNAZ: T-101(W) 11. TONOGETHZH MIEZOMETPOY: OXI YNEYOYNOZ MEAIOY
6. ZOAHNQZH: 104/114 éwg 8.00 m 12. ZTAOMH YMNOTEIQN YAATQN (m): 3.00 Moudakitn Z1TUpIdoUAa
BAGOZ 2l 8 125 . |TCR|RQD|, S, BAGOZ
NMEPITPA®H YAIKQN cEpzHEZ| 5 6x2 MAPATHPHZEIZ
m R T e Z % % [BET Bd&bog m
< cC W <

0,00 — —0,00
i TEXNHTES ENIXQMATQSEIS £ B

1,00 —] 8 (0] 0.00-1.00 L 400
— N -

2,00 —2,00
i 4 ® 1.00 - 2.30 B
_|TkpiCou éwg kaaTavol xpwpartog appwdng APFIAO g 4 6 SPT 2.30-2.75 |

_ . . ; A . -

3,00 ME A-X YwVIWOn aoBeaTOAIBIKG XaAiKIa, yéon oTIppEn. i 2 L300

< -

4,00 — 3 — 4,00
] 2 o 2.75-4.80 B

500— 3 8 SPT 480-525 00
_|KagTavou éwg Totmikd ykpigou XpwHaTtog IAWdNG, g 5 |
_|apyiAiodng AMMOZ pe A-X ywvitwdn acBecToNIBIKG ; |

6,00 XOAiKia, XaAapn. L 6.00
i @ 5.25 - 6.40 B

7,00 —] (SC) + (SW - SM) . L 7.00
_ = N

) |
] l‘: (0] 6.40 - 7.60 B
8.00 — KaoTtavou éwg ToTTIKA YKPI(ou XpWHATOG apyIAwdn = 500
’ _|XAAIKIA pe duuo, Tukvrig amébeong. ] |
_ - 8 (O] 7.60-8.30 B
18 38 SPT 8.30-8.75 B

9,00 — 20 9,00

i @ 8.75 - 9.50 B

10,00 — . . . . . — 10,00
_|KaoTavou £wg ToTrka yKpiZou XpwuaTog apyiAiwdng £ |
_|AMMOZ pe A-X ywviwdn acBecToAiBIKA XaAikia, IS |
_| oAU Trukviig amobeong. o) |

15 (O] 9.50-10.80

1100 25 55 SPT 10.80 - 11.25 — 1100
| (SC) 30 |

12,00 — 12,00
i @ 11.25 - 12.60 B

13,00 — — 13,00
7 £ ® 12.60 - 13.40 -
_|Avoixtol kaoTavol xpwparog Traxid appwdng g |

1400 —] APTINOZ. Katd 08éocig repi€xel Aiya A-x XaAikia. 1400

, ] [O) 13.40 - 14.20 | ’

_ (CH) N

15.00 (O] 14.20 - 15.00 L 1500
B TEAOZ AIATPHEHE XTA 15.00 m B

16,00 — — 16,00

CUUTTPATTOVTA YPOQEIQ YEWTEXVIKWY HEAETWYV : «XAPHZ AAMAPHZ - NQPIrOz APMENHZ»




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMIZTHMIO OEZH : 9H MAPOAOZ I.OEOTOKH - O.T 379 |®YAAO: 1/1
1. APIOMOSE FrEQTPHEH:: r - 2 |X=976.94 1Y=1196.79 |7. ENAP=H FEQTPHZHZX: 8. AH=H FrEQTPHXIHZ:
2. ONIKO BAGOZ FEQTPHZHE (m): 15.00 18/07 /07 19/07 / 2007
3. ONOMA FrEQTPYMANIZTH: A.T. 9. YWYOMETPIKH A®ETHPIA: +0.00 (M.Z.0.)
4. MONTEAO FEQTPYNANOY: CRAELIUS D-750 10. YYOMETPO ENI®ANEIAL EAAQOYE FEQTPHIHE: = + 6.22
5. MEFEOOZ & TYMNOXZ KOPQNAZX: T-101(W), T-86(W) 11. TONOGETHZH MNIEZOMETPOY: OXI YMNEYOYNOX NEAIOY
6. ZOAHNQZH: 104/114 éwg 14.00 m 12. ZTAOMH YMOTEIQN YAATQN (m): 3.00 Moudakitn Z1TUpIdoUAa
BAGOZ 2l 8 125 . |TCR|RQD|, 5 BAGOZ
NEPITPAGH YAIKQN SERIHEZ| B o MAPATHPH2EL>
m :hmﬁlgé z % | % LIJEI B&6og m
< =
0,00 — —0,00
_ £ N
] TEXNHTEZ EMNIXQMATQZEIX b B
1,00 —] - (0] 0.00-1.00 L 400
//’ —
] . -
2,00 % —2,00
’ _|KaaTavou xpwparog apyididng AMMOZ pe A-x % = () 1.00 - 2.20 |7
_|xaAikia, xaAapr). % b= 2 |
% N 3 7 SPT 2.20-2.65
] o) 4 o -
3,00 — % 3,00
% .
] (O] 2.65-3.30 B
4,00 — — 4,00
] 3 o 3.30 - 4.80 B
5,00 _|KaaTavou éwg Totmkd yKkpiGou Xpwpartog Ioxvn ,E % 2 5 SPT 4.80-5.25 __5’00
_|aupwdng APTIAOZ pe A-X ywvitdn aoBeoToAIBIKG ? S 3 |
_|xaAikia, péon amiepr| £wg TTOAU oTIGEN. l‘_T |
6,00 — —6,00
i (CL) s ® 5.25-6.70 B
5|8
J— < l—
7,00 N S |12 27 SPT 6.70-7.15 .00
_|KaaTavou xpwparog apyidwdng AMMOZ pe A-x % e |
8,00 XOAIKIQL. % % — 8,00
’ o | N
0 ® 7.15-8.60 B
9,00 — —9,00
10,00 — — 10,00
i ® 8.60 - 10.40 B
— 5 -
1100 — KaoTtavou éwg TOTTIKA YKPICOU XPWHATOG IOXVA = 7 17 SPT 10.40 - 10.85 L 1100
’ _|aupwdng APTIAOZ pe A-X ywvithdn aoBeaToAIBIKG I 10 | ’
_|xahikia, TOAG oTigpr. < B
i (CL) B
12.00— ® 10.85 - 12.20 1200
i S N
13,00 — 9 — 13,00
7] - ® 12.20 - 13.40 B
Y |—
_ 7 4 =
% 7 16 SPT 13.40-13.85
14,00 — o . 73 — 14,00
_|KaaTavou xpwparog apyididng AMMOZ pe A-x % o 9 |
_|xaAikia, péong TrukvoTnTag. % 5 |
(sc)
- / i L
15.00 % (O] 13.85-15.00 L 1500
B TEAOZ AIATPHEHE ETA 15.00 m B
16,00 — — 16,00

CUUTTPATTOVTA YPOQEID YEWTEXVIKWY HEAETWYV : « XAPHZ AAMAPHX - NQPrOz APMENHZ»




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMIZTHMIO OEZH : 9H NAPOAOZ I.OEOTOKH - O.T 379 [|®YAAO: 1/1
1. APIOMOZ FEQTPHEHE: [ = 3 |X=967.36 1Y=1221.72 |7. ENAP=H FrEQTPHZHZ: 8. AH=H FrEQTPHZHZ:
2. OANIKO BAGOZ FEQTPHZHZ (m): 12.00 19/07 /07 20/07 /2007
3. ONOMA FrEQTPYNANIZTH: A.T. 9. YYOMETPIKH A®ETHPIA: +0.00 (M.X.0©.)
4. MONTEAO FEQTPYNANOY: CRAELIUS D-750 10. YYOMETPO ENI®ANEIAL EAAQOYE FEQTPHXIHE: = + 6.08
5. MEF'EOOZ & TYNOZ KOPQNAX: T-101(W), T6s - 101(D) 11. TONOGETHZH NIEZOMETPOY: OXI YNEYOYNOZ MEAIOY
6. ZOAHNQZH: 104/114 éwg 7.70 m 12. ZTAOMH YMOTEIQN YAATQN (m): 3.00 Moudakitn Z1TUpIdoUAa
BAOOZ wel.s 28] . |TCrR[RaD(, s, BAGOX
NEPITPAGH YAIKQN SERIHEZ| B Gz MAPATHPH2EL>
m cEfpsoos| =2 % | % [BET B&6og m
< cC W <

0,00 — —20,00

1.00—] £ ® 0.00-1.20 — .00
] TEXNHTEZ ENIXQMATQZXEIZ 3 |

2,00 — —2,00
i _ @ 1.20 - 2.40 B
- = 4 B

3,00 5 g 12 SPT 2.40-2.85 [ 500
_ N |
] X -
"|Kaotavou XPWHATOG 1I0XVA appwdng APTIAOZ pe = 3 B

4,00— " ) , . e —4,00
_|xahikia kai ixvn opyavikwv, oTigpn. = B
— C\i -—

] (CL) 5 ® 2.85-4.80 [

5,00 6 14 SPT 4.80-5.25 B 500
_|Aeukokitpivou xpwpatog apyihwdn aoBeoToNBIKA 8 |
_|XAAIKIA pe dupo. = |

6,00 — o ] (GW) g () 5.25-5.80 L 6.00
_|(AZBEZTOAIOOZ o 01m0i0g £X€l HETATPATTE OE - |

UTTOAEIMPATIKG £0090G6) (RS) |

7.00—] 65| 0| A 5.80 - 7.00 [ 700
: AvoixToU YKpifou £wg AeuKoU XPWHOTOG HOPYAIKOG 651 0 A 7.00-7.70 :

8.00 — AZBEXTOAIOOZ, e troikido Babué ammoodbpwong, | 500

’ _|rarakepparniopévog. |
~1(6.30 -7.00) (WH) . 700 A 7.70 - 8.50 B
_|(7.00 - 8.50) (WC) =) B

_1(8.50 - 9.20) (WH) S s

9.00—5 20 - 9.80) (WC) Els 75| 0| a 8.50 - 9.20 900

"|(9.80 - 12.00) (WH-WMm) Sle B
10.00— 65| 0| a 9.20 - 10.20 —10.00
11,00 — —11,00

B 85| 15| A 10.20 - 11.30 B

7 751 0| A 11.30 - 12.00 B
12.00— TEAOZ AIATPHZHE ZTA 12.00 m — 1200
13,00 — — 13,00
14,00 — — 14,00
15,00 — — 15,00
16,00 — — 16,00

CUUTTPATTOVTA YPOQEID YEWTEXVIKWY HEAETWYV : « XAPHZ AAMAPHX - NQPrOz APMENHZ»




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMNIZTHMIO

OEZH : 9H NMAPOAOZ |.OEOTOKH - O.T. 378

DYAANO: 1/1

1. APIOMOZ FEQTPHEH:: [ = 4 |X=941.69/Y=1139.43 7. ENAP=H FrEQTPHZHZ: 8. AH=H FEQTPHZHZ:
2. OANIKO BAGOZ MEQTPHEHE (m): 15.00 20/07/07 21/07 /2007
3. ONOMA FEQTPYMANISTH: A.T. 9. YWOMETPIKH A®ETHPIA: +0.00 (M.£.0.)
4. MONTEAO MEQTPYIMANOY: CRAELIUS D-750 10. YWOMETPO EMI®ANEIAZ EAAGOYE MEQTPHEHS: = + 6.38
5. MEFE@OZ & TYMNOZ KOPQNAS: T-101(W), T-86 (W) 11. TONOGETHEZH NIEZOMETPOY: OXI YNEYOYNOZ MEAIOY
6. ZOAHNQZH: 104/114 éwg 14.70 m 12. XTAOMH YNOTEIQN YAATQN (m): 3.30 Moudakitn Z1TupidoUAa
BAGOX R EE TCR[RQD|, 5, BA©OZ
MEPIFTPA®H YAIKQN gégégég 5 EEE MAPATHPH2EL
m sEREez| 2 % | % [WEZ Bdbog m
< cC W <
0,00 — —0,00
1.00—] TEXNHTES EMIXQMATOQSEIS E ® 0.00 - 1.20 —1.00
N~
— ~ -
2,00 — — 2,00
| 19 0] 1.20-2.30 B
7 12 SPT 2.30-2.75 B
3,00 — 5 3,00
| =xoUpou kaoTavou xpuwpatog IoXvA appwang B
APTINOZ, péon oTippn.
4,00 " _|Kata B¢oeig TEpiExer Aiya A-x xahikia. = __4’00
0 1 ® 2.75-4.30
7 > 2 4 SPT 4.30 - 4.75 -
5,00 — 2 5,00
_ (cL) B
6,00 > g o} 4.75-5.80 600
- % 5 |
7 00— % < o 5.80 - 7.00 B
,00 —| % I, —7,00
] Z I [15 33 SPT 7.00 - 7.45 N
- |18
i % R
8,00 —] % 8,00
’ / -
/
900 __ KaoTtavou xpwparog apylhwdng AMMOZ pe % __9 00
’ _|xaAikia, Trukvig améBeong. % |
| _ B
- % o} 7.45-9.70 B
10,00 —] % 10 10,00
] % c 16 35 SPT 9.70-10.15 -
19
] s -
] E -
11,00 — Z — 11,00
—] / -
] / -
] / -
12,00 — % — 12,00
| % 13 0] 10.15-12.30 B
] % L 20 45 SPT 12.30 - 12.75 B
13.00 QG avwTépW. % 25
,00 —] % — 13,00
— / -
_ / _ B
. BE -
14,00 —] % 3 o} 12.75 - 14.00 [ 1400
| (SC) / - B
] % -
1500__ // o) 14.00 - 15.00 — 15.00
’ TEAOZ AIATPHZHZ =TA 15.00 m B ’
16,00 — L 16,00

CUUTTPATTOVTA YPOQEIQ YEWTEXVIKWY HEAETWYV : «XAPHZ AAMAPHZ - NQPIrOz APMENHZ»




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMIZTHMIO OEZH : 9H NAPOAOZ I.OEOTOKH - O.T. 378 |®YAAO: 1/1
1. APIOMOEZFEQTPHEH:: [ =5 |X=968.73 1Y=1158.41|7. ENAP=H FrEQTPHZHX: 8. AH=H FEQTPHZHZ:
2. OAIKO BAGOZ FrEQTPHZHZ (m): 15.00 21/ 07 /07 22 /07 /2007
3. ONOMA FrEQTPYNANIZTH: A.T. 9. YWOMETPIKH A®ETHPIA: +0.00 (M.X.0.)
4. MONTEAO FrEQTPYMNANOY: CRAELIUS D-750 10. YWOMETPO ENI®ANEIAZ EAA®OYZ FTEQTPHZIHI: = + 6.41
5. MEF'EOOZ & TYNOZ KOPQNAZX: T-101(W) 11. TONOGETHZH NIEZOMETPOY: OXI YNEYOYNOZ NEAIOY
6. ZOAHNQZH: 104/114 éwg 12.00 m 12. XTAOMH YNOTEIQN YAATQN (m): 3.20 Moudakitn Z1TupidoUAa
BAGOX ul.s |2&] _ |Tcr[raD|, s BAOOX
MEPITPAGH YAIKQN SapszHez| 5 |, |, [B53 A e ZEL
m cE ™ g T § § z % % @ g T a50g m
0,00 — — 0,00
_ £ _
_ TEXNHTEZ ENIXQMATQZEIZ IS B
1.00—] ® 0.00 - 1.20 —1.00
2,00 _|Avoixou £uwg okoUpou KaoTavou XpwHATOG ® 1.20-2.20 __2’00
_|1oxvi appwdng APTIAOZ pe A-x ywvitodn XoAikia, 3 |
_|acBeotohiBikrg ouoTaong, oTippn. g 4 10 SPT 2.20-2.65 B
w
3,00 — P 6 3,00
_ (& _
4,00 » ® 2.65-4.00 400
- % =
- / =
] / -
5,00 — Z 8 P 4.00 - 5.00 500
i Z 12 27 SPT 5.00 - 5.45 B
7 I |15
- / pa |
6,00 — Z S — 6,00
B % o 5.45-6.50 B
_|KaaTavou xpwparog apyididng AMMOZ pe A-x % B
XOAiKIa, HEONG TTUKVOTNTAG WG TTOAU TTUKVAG % E
7,00—* " BB —7,00
_|ameBeong. % 5 = B
. 7 S |
7 Z NS ® 6.50 - 7.70 B
8,00 — % 15 8,00
Rl % 20 45 SPT 7.70-8.15 —°
25
] / N
/
| / ] B
0.00—] Z ® 8.15-9.00 " 000
- | =
5 % B
_ sc) -
10,00 / — 10,00
i ® 9.00 - 10.50 B
11,00 —] gg 57 SPT 10.50 - 10.95 1100
] p -
12,00 —] » o , , £ ® 10.95-12.00 12,00
_|KaaTavou éwg Totmkd ykpiGou XpwpaTtog apyiAwdn c S Rs SPT 12.00 - 12.07 B
XAAIKIA pe dupo, oAU TTUKVAG atroBeong. o g
- 3 3 =
- o =
13,00 —] ® 12.07 - 13.00 1300
] o 13.00 - 14.00 B
14,00 —_ (GC) _— 14,00
15,00 O] 14.00 - 15.00 L 15,00
B TEAOZ AIATPHEHE ETA 15.00 m B
16,00 — — 16,00

CUUTTPATTOVTA YPOQEID YEWTEXVIKWY HEAETWYV : « XAPHZ AAMAPHZ - NQPrOz APMENHZ»




MHTPQO N'EQTPHZHX

EPIO: E-540/07 IONIO MANEMNIZTHMIO OEZH : 9H NAPOAOZ I.OEOTOKH - O.T 379 [®YAAO: 1/1
1. APIOMOSFEQTPHEH:: [ - 6 |X=984.97 1Y=1213.17 [7. ENAP=H FrEQTPHZHZ: 8. AH=H FEQTPHZHZ:
2. OANIKO BAGOZ FEQTPHZHZ (m): 15.50 23/07/07 23/07 /2007
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EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.
MEAETH: MEAETH ANTIZTHPIZHZ - TEYXOZ Il A: MAPAPTHMA

[TAPAPTHMA

8.4 JUYKEVTPWTIKOC TTIVAKAC EpYACTNPIAKWY OOKILWYV




EPFOAOTHZ :

EPro:

APIOMOZ EPTOY :

IONIO MANENIZTHMIO - A/NZH TEXNIKQN EPIQN
EKMONHZH FrEQTEXNIKHZ MEAETHZ TQON NEQN KTIPIAKQN EIrK/ZEQN
TOY IONIOY NMANENIZTHMIOY ZTO OIKOMEAO E.A.Z.K. ZTHN KEPKYPA
E- 540/07

NINAKAZ 1. 2YTKENTPQTIKOZ MINAKAZ ANNOTEAEZMATON EAAQPOMHXANIKHZ - ®YZIKA & MHXANIKA XAPAKTHPIZTIKA
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c| & ) c 12| 2| E|Z2|5| &[5 |wnlrw|re] 2| £]2 S| 8| x
[ O] < g < = w = o 3 - > @) " A
5 X w x| <]< < | o |s | 2 |W o
= [ I
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© @)
T
p
<
M-1] 2n 4,30 - 4,60 SC 26,11 28,91 45,0 20,81 46 22 24 124,24] 19,35 79
M-1] 2n 5,50-5,80 |SW-SM 37,91 52,11 10,0 12,6 | N.P. | N.P. | N.P.
M-1] 2n 9,30 - 9,80 SC 15,31 40,8 | 43,9 146 | 64 23 41
MN-1] 3n }12,30-12,60 CH 6,3 | 24,2 | 69,5 26,21 81 28 54
M-2] 2n 2,65-2,95 SC 21,21 29,8 149,01 29,7 | 19,3 17,3 | 26 16 10 122,02| 18,68 165
M-2] 3n 5,60 - 6,30 CL 2,67 1 19,8 1 30,0 50,2 30,9 | 19,3 11,0 25 15 10 120,87| 18,821 405 | 0,050|0,005| 0,42
M-2] 2n 7,35-7,65 SC 22,81 354 | 41,8 11,0 23 15 8
N2} 3n | 9,70-10,00 CL 14,21 34,5 | 51,3 13,2 | 24 14 10
M-2] 2n J13,85-14,20 SC 34,01 34,11 31,9 16,4 | 26 15 11
M-3] 3n 3,50 - 3,80 CL 15,8 | 25,2 | 59,0 | 31,0 | 28,0 19,3 | 41 24 17 119,53 16,55 397
M-3] 4n 6,00 - 6,20 GW 65,6 | 30,0 | 4,4 7,4
M-3] 4n 8,00 - 8,30 GW 66,7 |1 31,7 | 1,6
M-4] 3n 2,75-3,10 CL 7,7 1 30,71 61,6 | 33,6 | 28,0 15,4 | 40 20 20
M-4] 3n 5,35-5,80 CL 11,7 | 25,3 | 63,0 47 25 22 |19,81* 18,09*| 1620*
M-4] 2n 9,10 - 9,50 SC 29,81 459 | 24,3 46 21 25
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EPFOAOTHZ : IONIO MANENIZTHMIO - A/NZH TEXNIKQN EPIQN

EPro: EKMONHZH FrEQTEXNIKHZ MEAETHZ TQON NEQN KTIPIAKQN EIrK/ZEQN
TOY IONIOY NMANENIZTHMIOY ZTO OIKOMEAO E.A.Z.K. ZTHN KEPKYPA
APIOMOZ EPTOY : E- 540/07

NINAKAZ 1. 2YTKENTPQTIKOZ MINAKAZ ANNOTEAEZMATON EAAQPOMHXANIKHZ - ®YZIKA & MHXANIKA XAPAKTHPIZTIKA (ZYNEXEIA)
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= [ I
= W > T [ e
© ©)
T
z
<
M-5] 3n 2,65 - 3,05 CL 17,71 24,0 | 58,3 15,5| 38 18 20
M-5] 2n 4,75 -5,00 SC 30,8 | 34,7 | 34,5 10,3 | 48 18 30 |21,18* 19,85*| 1101*
MN-5] 2n §10,20-10,50 SC 22,31 30,0 | 47,7 13,0 | 51 20 31
MN-5] 2n J13,00-13,50 GC 50,21 39,6 | 10,2 11,9] 53 20 33
M-6] 3n 2,70 - 3,00 CL 15,5 29,7 | 54,8 13,2 30 16 14
M-6] 2n 5,65 - 6,00 GC 38,81 29,1 321 10,3 | 35 18 17
M-6] 2n 7,95 - 8,30 GC 30,2 ] 29,8 | 40,0 25 16 9
MN-6] 2n J11,10-11,50 SC 34,41 36,0 | 29,6 27 16 11
M-7] 3n 2,65-2,95 CH 11,2 34,8 | 54,0 10,4 | 54 27 27
M-7]1 2n 5,00-5,25 | SC-SM 18,8 | 40,9 | 40,3 53 29 24
M-71 2n 9,60 - 9,80 SC 33,1 457 | 21,2 12,3 | 23 14 9

*Mn avTITTPOCWITEUTIKEG TIMEG.
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EPFOAOTHZ :

EPro:

APIOMOZ EPTOY :

IONIO MANENIZTHMIO - A/NZH TEXNIKQN EPIQN

EKMONHZH FrEQTEXNIKHZ MEAETHZ TQON NEQN KTIPIAKQN EIrK/ZEQN
TOY IONIOY NMANENIZTHMIOY ZTO OIKOMEAO E.A.Z.K. ZTHN KEPKYPA

E- 540/07

NINAKAZ 1. 2YTKENTPQOTIKOZ MINAKAZ ANNOTEAEZMATON EAAQPOMHXANIKHZ - ®YZIKA & MHXANIKA XAPAKTHPIZTIKA (ZYNEXEIA)

o2
OAINOMENA AOKIMH
KOKKOMETPIA% " |OPIA ATTERBERG BAPH W STEPEOTMOIHSHS
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T
N Q < o
O @ 3 = T
o = > O = =
z | < < W W ] W
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[ 0) < g < = w = o 3 > - (@) " A
5 o L X | < | < < | o |2 o O |w 5
= [ I
X W p T [ S
© @)
T
Z
<
MIN 15,3 ] 29,1 | 10,0 | 29,7 | 19,3 10,31 23 14 8 122,02] 18,68 79
2n Evétnta MAX 50,2 | 52,1 | 49,0 | 29,7 | 19,3 20,81 64 29 41 124,241 19,35] 165
M.O. 29,7 | 36,9 | 33,4 | 29,7 | 19,3 13,71 39 19 20 ]23,13| 19,02 122
MIN 2,670] 6,3 [ 24,0 50,2 | 30,9 | 19,3 1101 24 14 10 19,53 16,55] 397 | 0,050]10,005] 0,45
3n Evétnra MAX 2,670] 19,8 | 34,8 | 69,5 | 33,6 | 28,0 26,2 | 81 28 54 120,87| 18,82 ] 405 | 0,050]0,005] 0,45
M.O. 2,6701 13,1 29,1 | 57,8 | 31,8 | 25,1 15,51 42 21 22 |20,20| 17,69 ] 401 | 0,050]0,005] 0,45
MIN 65,61 30,01 1,6 7,4
4n Evétnta MAX 66,7] 31,7] 4,4
M.O. 66,21 30,91 3,0 7.4
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EPIro: KTIPIO TOY TMHMATOZ MOYZIKQN 2MOYAQN >TO OIKOMEAO E.A.Z.K.
MEAETH: MEAETH ANTIZTHPI=HZ - TEYXOZ II: TAPAPTHMA

[TAPAPTHMA
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Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
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Kavoviopogylwa Avaluon Kat AtactaoloAdynon
Alaotoo. wiAlop.okupod.: EN 1992-1-1
lewteyv.Koavoviopdg : EN 1997 (rev.12) user
National Annex: EN 1997-1

Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst E@G G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 © 1 1 1 1
BS-T 1.356  1.350 1 1.500 © 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 © 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-punxoviopoc: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 © 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 © 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 © 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edadoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-E 1 1 1 1 1 0 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-E 1 1 1 1 1 0 1 1
1 1 1
Opavon edadouc: [GEO] A1 M1 R2
y- G,dst E@G W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-E 1 1 1 1 1 0 1 1
1 1 1
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KUkAogoAioBnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu

g Re a,t a,p Gt N

BS-P 1 1 1.300 © 1 1.250 1.400 1.400
1 1 1 1 1 1

BS-T 1 1 1.300 © 1 1.250 1.400 1.400
1 1 1 1 1 1

BS-T/A 1 1 1.300 © 1 1.250 1.250 1.400
1 1 1 1 1 1

BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1

Hydraulic heave: [HYD] A1 M1 R1

y- G,dst G,stb Q,dst H
BS-P 1.350 ©.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1

Failure of structural elements: [STR] A1 M1 R1

y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1

Stability: [EQU] A1 M1R1

y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-T 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-T/A 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
V,Re,red (EAB EB14-3): Nai, n=0.80
Y,Re,red (EAB EB22-6): Nai, E6h > ©%: n = 0.60 / 0.80
System values
Toixocg
Tunog toixou avtiothpl&ng: MacooAdTO1XOG OMALOUEVOU OKUPOSEUOTOG
Avlotopn: Iy=2711360 cm™4
YAlké:: C25/30
‘T610 Bdpog: 25.000 [kN/m3]
Inueia toixou
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-13.00 100.0 31500.0 2711360 854.1 8400
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®ddaon ekokadng1 "[1] Situation 1"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2] 110 110 110
W,A, max [°] 90 9 9
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
VsR [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpoavoug:
x [m] 0.00 0.00
z [m] -2.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -2.00 -1.50

Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOL:
z= -10.00
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NMopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emtuep. poprtia:

Ddoprtia
XA ZA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name
2.00 0.00 8.50 0.00 0.00 20.00 0.00 20.00 q 1

Katavoun edad.néocswv

Katavopur] €6a¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:
x [m] 0.00
z [m] -3.00
Mapaustpot urtoAoyitouou
Earth pressure options
TuApa €dad.wbrioswv: Evepy€g wbroetg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: No redistribution of earth pressure.

The earth pressure is getting redistb. to: Excavation level

The earth pressure below the excavation acts without redistrb.

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAaolkdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure
ZtApLén moda
Noktwpévn otripil&n kotd Blum
Earth pressure coefficients kh

[0) a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 --  0.346 1.¢43 -- -- "
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 --  0.99% 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- - - --  7.496 -8.600 ApylAwdn XAAIKIA - AMMOX
33.0 0.0 0.0 22.0 --  0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 --  0.99%6 1.994 -- -- "
35.0 0.0 0.0 -23.3 —- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 --  0.224 0.813 -- -- "
Mrkog toixou
N: 12Z: -3.000 M,Xtip1&n moda,d: 18.43. Wall too short? Nou
27Z: -6.000 M,>trp1l&n mdda,d: -467.02. Wall too short? Oxi
N 3Z: -3.990 M,ztApi&n moda,d: -24.59. Wall too short? 0Oxt
N 4 7: -3.327 M,ZtAp1i&n ndda,d: 9.81. Wall too short? Noai
N 5 Z: -3.771 M,ZtAp1&n moda,d: -10.67. Wall too short? 0Oxt
N: 6 2Z: -3.473 M,ZtApi&n moda,d: 4.18. Wall too short? Not
N: 7 Z: -3.673 M,Ztip1&n moda,d: -5.26. Wall too short? 0xt
N: 8 2Z: -3.539 M,XtAp1&n moda,d: 1.30. Wall too short? Not
N 9 Z: -3.629 M,Xtip1&n moda,d: -2.99. Wall too short? 0Oxt
N: 10 Z: -3.569 M,Xtripi&n moda,d: -0.07. Wall too short? 0x1
Foot depth for statics: zf = -3.569
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Stress analysis

Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23
5.76
-1.50 7.25 15.2
-2.00 -100.3
-3.00 -120.4 10.2
-3.57 -126.1 11.2 15.2
z eph,G+PG,k eah,G,k eah,PQ,k
z eph,G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-2.00 -0.00 6.61 15.23 31.77
-2.00 -100.29 6.61 15.23 31.77
-3.57 -126.10 11.20 15.23 37.96

Eph,G,k: -180.43, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 21.92, Eah,PG,k: 0.00, Eah,PQ,k: 34.80, Eah,d: 81.80
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H-pressure on static system
Level of mobilization: Ep,gk 19.9, Ep,gk 29.6, Ep,d 100.0 [%]

0.00
-0.69 2.23 3.01
-0.93 5.76 13.6
-1.50 7.25 15.2 29.4
-2.00 -13.4 15.2 -39.9
-3.00 -13.8 -20.5 -49.4
-3.57 -13.9 -22.2 -52.1
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-2.00 6.61 15.23 31.77
-2.00 -13.38 -14.50 -39.87
-3.57 -13.93 -22.15 -52.10
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V-pressure on static system
Internal forces: Permanent, characteristically

0.00 -0.0307
-0.50 -0.0672 -0.402 | -0.0244
-0.69 -0.179 -0.774 \ -0.0219
-1.19 -0.975 -2.67 -0.0157
-1.50 -2.07 -4.59 -0.012
-2.00 -5.05 -7.45 -0.00648
-2.50 -7.09 -0.708 -0.00246
-3.00 -5.73 | -432.8e-06
-3.57

z M,gk u,gk

z H,g,k M, 8,k u,g,k

[m] [kN/m2] [kN/m2] [mm]

.00 0.00 0.00 -0.03

-1.50 7.25 -2.07 -0.01

-1.50 4.82 -2.07 -0.01

-2.00 6.61 -5.05 -0.01

-2.00 -13.38 -5.05 -0.01

-2.50 -13.60 -7.09 -0.00

-2.55 -13.62 -6.95 -0.00

-3.57 -13.93 0.00 -0.00

-3.57 -13.93 0.00 0.00
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

0.00 -0.0332
-0.50 -0.0268
-0.69 \ -0.0243
-0.93 1 0.118 0.194 \ -0.0212
-1.19 -0.544 -1.71 \ -0.0179
-1.43 -0.668 | -2.83 \ -0.0148
-2.00 -4.48 -10.9 -0.00784
-2.50 -8 -2.91 -0.00308
-3.00 -7.14 6.58 -559.8e-06
-3.57 / / 18.7
z M,qgk V,qk u,gk
z H,q,k M,q,k V,q,k N, q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.03
-0.69 0.00 -0.00 0.00 -0.02
-0.69 -0.00 0.00 0.00 -0.02
-0.93 0.00 0.12 0.19 0.05 -0.02
-0.93 5.76 0.12 0.19 0.05 -0.02
-0.95 5.76 0.06 0.01 0.00 -0.02
-0.96 5.76 0.05 -0.00 -0.00 -0.02
-0.98 5.76 0.00 -0.14 -0.04 -0.02
-1.50 5.76 -0.94 -3.28 -0.84 -0.01
-1.50 15.23 -0.94 -3.28 -0.84 -0.01
-2.00 15.23 -4.48 -10.90 -2.79 -0.01
-2.00 -14.50 -4.48 -10.90 -2.79 -0.01
-2.50 -17.48 -8.00 -2.91 -4.72 -0.00
-2.65 -18.39 -7.73 -0.00 -5.32 -0.00
-3.57 -22.15 -0.00 18.69 -8.85 -0.00
-3.57 -22.15 0.00 18.69 -8.85 0.00
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Internal forces: Design

0.00
-0.50 -0.0907 -0.543 -14.4
-0.69 -0.241 -1.04 -20.1
-0.93 -0.591 | -1.99 -27.2
-1.43 -3.47 -9.86 -43.6
-2.00 -13.5 -26.4 -63.1
-2.50 -21.6 -5.29 -80.2
-3.00 -18.4 18.2 -97.2
-3.57 | e0712 / 47.1 -110.2
z M,d V,d N,d
Part: Archive No.:
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0.00 -0.0639
-0.50 -0.0511
-0.69 3.01 \ -0.0462
-0.93 13.6 \ -0.0402
-1.19 \ -0.0335
-1.43 \ -0.0276
29.4
-2.00 -39.9 -0.0143
-2.50 -0.00554
-3.00 -49.4 -992.6e-06
-3.57 -52.1
z H,d u,g+q,k
z H,d M,d V,d N,d u, g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -0.06
-0.93 5.00 -0.59 -1.99 -27.21 -0.04
-0.93 13.64 -0.59 -1.99 -27.21 -0.04
-1.50 18.43 -4.20 -11.13 -45.99 -0.03
-1.50 29.36 -4.20 -11.13 -45.99 -0.03
-2.00 31.77 -13.53 -26.41 -63.09 -0.01
-2.00 -39.87 -13.53 -26.41 -63.09 -0.01
-2.50 -44.63 -21.56 -5.29 -80.15 -0.01
-2.61 -45.68 -20.87 -0.00 -83.91 -0.00
-3.57 -52.10 -0.00 47 .00 -110.13 -0.00
-3.57 -52.10 0.07 47.08 -110.17 0.00
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Checks of earth statics
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0.00 -0.0363
-0.50 -0.0672 -0.402 -0.0287
-0.69 -0.179 | -0.774 | \ -0.0258
-1.19 -0.975 -2.67 -0.0183
-1.50 -2.07 -4.59 \ -0.0138
-2.00 -5.05 -7.45 -0.0071
-2.50 -9.67 -11.2 -0.00191
-2.81 -13.6 \ 21.9
-3.00 -9.74 455.2e-06
-3.57

z M,gk V,gk u,gk
Z M, g,k V,g,k N, g,k u, g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.04
-2.81 -13.63 -14.02 -60.75 -0.00
-2.81 -13.63 -14.02 -60.75 0.00
-2.81 -13.63 21.94 -60.75 0.00
-3.00 -9.74 20.11 -64.64 0.00
-3.57 0.00 14.03 -71.82 0.00
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0.00 -0.0425
-0.50 -0.034
-0.69 \ -0.0308
-0.93 [ 0.118 0.194 \ -0.0268
-1.19 -0.544 -1.71 \ -0.0224
-1.43 -0.668 -2.83 \ -0.0184
-2.00 -4.48 -10.9 -0.00918
-2.50 -11.8 X -18.5 -0.00254
-2.81 _18.4 \ 30.2
-3.00 -13.1 27.4 611.5e-06 |
-3.57 / 18.7
z M, gk V,gk u,gk
Z M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.04
-0.69 -0.00 -0.00 0.00 -0.03
-0.69 0.00 0.00 0.00 -0.03
-0.93 0.12 0.19 0.05 -0.03
-0.95 0.06 0.01 0.00 -0.03
-0.96 0.05 0.00 -0.00 -0.03
-0.98 -0.00 -0.14 -0.04 -0.03
-2.81 -18.42 -23.31 -5.97 0.00
-2.81 -18.42 30.18 -5.97 0.00
-3.00 -13.10 27.36 -6.69 0.00
-3.57 0.00 18.69 -8.91 0.00
Bh,gk = -35.96; Ch,gk = 14.03 [kN/m]
Bh,gk = -53.49; Ch,qgk = 18.69 [kN/m]
Bh,d = -128.78; Ch,d = 46.99 [kN/m]
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Check of C-force (foot support)

z(C) = -3.57 [kN/m]
G,k = sum(y*h) =  62.69 [kN/m]
P,k = sum(Pz,k(x= 0.1)) = 0.00 [kN/m]
kpgh,C(phi= ©0.1; 6,C= 0.0°) = 1.002 [-]
kpch,C = 2.003 [-]
eph,C, gk =(G,k+P,k)*kpgh,C+2*c*sqrt(kpch,C)= 204.34 [kN/m2]
= (62.69+0.00)*1.002+2*50.0%1.415
Ed = Ch,d = 46.99 [kN/m2]
8,t,EAU = Ed/(2*eph,C,d) = 0.16 [m]
5,t,EAB = 0.20 * t = 0.31 [m]
5,t = 6,t,EAB = 0.31 [m]
Rd = 2*§,t*eph,C,gk/vy,Re
= 2%0.31*204.34/1.4
= 91.59 [kN/m2]

|Ed/Rd = 0.513 [-]. Passes requirement

Check or earth support
Check: Mobilizable earth resistance is sufficient for earth support force.
z: -2.81m
Rd = Eph,k/y,Re = 180.43 / 1.400 = 128.88 [kN/m]

|Ed(Bh,d)/Rd = 128.78 / 128.88 = 0.999 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-3.57

Pos. H Vv

H/V pressure G+P+W,k 21.92 1.65
Wall weight 74.12
H/V pressure passive 0.00
Bh,g,k z=-2.81 -35.96

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.04
Ch 14.03

Cv,g = Ch*tan(6,C=0.0°) 0.01
)2 -0.00 75.74

(downwards)

Simple check, EAB R 9-3a
Nk >= Bvk: 75.78 >= 0.04 Passes requirement|

Sum of H and V forces, (G+Q)
Forces up to depth z:-3.57

Pos. H Vv

H/V pressure G+P+W,k 56.72 10.56

Wall weight 74.12

H/V pressure passive 0.00

Bh,g,k z=-2.81 -35.96

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.04

Bh,q,k z=-2.81 -53.49

Bv,q,k = Bh,k * tan(§,p=-0.07°) -0.06

Ch,g 14.03

Cv,g = Ch*tan(6,C=0.0°) 0.01

Ch,q 18.69

Cv,q = Ch*tan(6,C=0.0°) 0.01

z 0.00 84.60

(downwards)
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Simple check, EAB R 9-3a

|Vk >= Bvk: 84.70 >= 0.10 Passes requirement|

YrtoAoy. kUkAou oAiodnong
LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)
Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect

the surface with an area of at least 0.25 m2.
The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes

(no vertical tangents will occour).

M€WPET.KUKAOU (KN Kol OUVTETOyU. o€ (m))
1.98), Aktiva =
Apx.onu.= ( -3.61, -2.00), TeA.onu. = ( 6.37, 0.0

Keévtpo

( 0.79,

rewpetpio Awpidwv:

5.93

o)

No X Width dxM Weight Load Water- u* o C 0
b z-kat. ¢opt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -3.31 0.59 -4.09 3.6 0.0 0.0 -0.0 0.08 35.71 -43.68
2 -2.72 0.59 -3.50 9.5 0.0 0.0 -0.0 0.08 35.71 -36.20
3 -2.12 .59 -2.91 14.0 0.0 0.0 -1.0 0.8 35.71 -29.38
4 -1.53 0.59 -2.32 17.5 0.0 0.0 -2.8 0.8 35.71 -22.99
5 -0.94 0.59 -1.72 20.0 0.0 0.0 -4.0 0.8 35.71 -16.89
6 -0.34 0.59 -1.13 21.8 0.0 0.0 -4.9 0.8 35.71 -10.99
7 ©0.25 0.59 -0.54 42.9 0.0 0.0 -5.4 0.08 35.71 -5.20
8 0.84 0.59 0.06 45.0 0.0 0.0 -5.6 ©0.08 35.71 0.54
9 1.43 0.59 0.65 44.6 0.0 0.0 -5.3 0.08 35.71 6.28
10 2.3 0.59 1.24 43.4 8.4 0.0 -4.8 0.8 35.71 12.09
11 2.62 0.59 1.83 41.5 15.4 0.0 -3.8 ©0.08 35.71 18.02
12 3.21 .59 2.43 38.8 15.4 0.0 -2.5 0.8 35.71 24.17
13 3.81 0.59 3.02 35.2 15.4 0.9 -0.8 ©0.08 35.71 30.63
14 4.40 0.59 3.61 30.4 15.4 0.0 -0.0 0.8 35.71 37.55
15 4.9 0.59 4.21 24.2 15.4 0.0 -0.0 0.08 35.71 45.19
16 5.58 0©.59 4.80 16.0 15.4 0.0 -0.0 20.46 1.43 54.04
17 6.13 0.49 5.34 5.2 12.8 0.9 -0.0 20.46 1.43 64.28
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(yp) p*sin(0)* T
+ c*b tan(g)+cos(8)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 3.61 -2.49 21.18 0.722903 29.30
2 9.49 -5.60 21.19 0.806677 26.26
3 14.02 -6.88 21.19 0.871145 24.33
4 17.48 -6.83 21.19 0.920369 23.03
5 20.03 -5.82 21.20 0.956702 22.15
6 21.77 -4.15 21.20 0.981574 21.59
7 42.92 -3.89 21.23 0.995843 21.31
8 44,99 0.42 21.23 0.999960 21.23
9 44 .57 4.88 21.23 0.994052 21.35
10 51.84 10.86 21.24 0.977933 21.72
11 56.96 17.62 21.25 0.951084 22.34
12 54.25 22.21 21.25 0.912555 23.28
13 50.60 25.78 21.24 0.860778 24.68
14 45.85 27.94 21.24 0.793159 26.78
15 39.66 28.13 21.23 0.705148 30.11
16 31.40 25.41 12.56 0.698375 17.98
17 18.00 16.22 7.42 0.557759 13.30
143.82 390.74
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Apdon Ed = (143.8*5.93 )
Avtioctoon Rd = (390.7%5.93 +0.0)

SLIP-CIRCLE u = Ed/Rd = ©.37 < 1.0: EAeyxoG KmANpwInkKe. |
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ddaon ekokadng 2 "[2] Situation 2"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOX
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,8r [kN/m2] 110 110 110
W,A, max [°] 99 99 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
V>R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
YsP [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 99
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -2.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -2.00 -1.50

Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwdng APTINOX:
z= -10.00
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Mopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

2.00 0.00 8.50 ©0.00 0.00 20.00 0.00 20.00 q 1

Katavoun edad.méoswv

Katavopur] €6a¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:

x [m] 0.00
z [m] -3.00
Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1io. 0.00 0.0000

NMapauetpot urtoAoyitouou

Earth pressure options
TuApa €6ad.wbroswv: Evepyég wbroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution 71: ©.000, Z2: -1.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOntkégwOnoeLg
Method of calculation: KAooikdg, Pregl/Sokolovsky (DIN 4085).

Options for water pressure

Ztip§n moda
Nnédag op1lovtiwg PETAKLVOUUEVOG

Aykupla

Anchor checks (lower failure plane): Nau

Anchor forces with safety level of DS-P: Nai
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kegh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMUXWUOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf =

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no
0.00

-13.000

redistribution, continous wall

-0.69 2.23
-1.50 7.25 15.2
-100.3
-3.00 -120.4 10.2
-4.50 -305.3 13.4 15.2 =
-10.00 -820.7 30.2 15.2
-13.00 -334.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G, k eah,PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-2.00 -0.00 6.61 15.23 31.77
-2.00 -100.29 6.61 15.23 31.77
-4.50 -135.45 12.86 15.23 40.21
-4.50 -305.34 13.38 4.15 24.29
-10.00 -820.67 30.24 4.15 47.05
-10.00 -304.80 25.14 15.23 56.78
-10.03 -305.10 25.19 15.23 56.86
-10.03 -305.10 25.19 0.00 34.01
-13.00 -334.94 30.49 0.00 41.17
Eph,G,k:-4358.35, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:

0.00, Eah,PQ,k: 72.27, Eah,d: 427.70
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H-pressure on static system

Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]

Record:

0.00 4.47 6.03
-0.93 4.47 % 14.7 |
= 152 5 ]
-2.00 6.61 |F 31.8
-3.00 10.2 % 36.6 %
-4.50 13.4 15.2
-6.24 18.7 % 31.5
700 21|\ = 207
-10.00 15.2 56.9
-12.09 28.9 ' 39 %
1300 305 =
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 4.47 6.03
-0.93 4.47 0.00 6.03
-0.93 4.47 5.76 14.68
-1.00 4.47 5.76 14.68
-1.00 2.98 5.76 12.67
-1.50 2.98 5.76 12.67
-1.50 2.98 15.23 26.88
-2.00 2.98 15.23 26.88
-2.00 6.61 15.23 31.77
-4.50 12.86 15.23 40.21
-4.50 13.38 4.15 24.29
-10.00 30.24 4.15 47 .05
-10.00 25.14 15.23 56.78
-10.03 25.19 15.23 56.86
-10.03 25.19 0.00 34.01
-13.00 30.49 0.00 41.17
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= 3.356 kN/m Support
z= -8.216. Fx=-239.875 kN/m Support

0.00 ~-0.106
-1.00 -3.91 -7.83 0.105
-2.00 -13.2 -10.8 0.312
-3.00 -27.9 -19.2 0.502
-4.00 -52.5 -30.3 0.658
-5.00 -89.2 -43.6
0.762
-6.00 -140.7 -60 0.715
-6. -190.2 \ -74.1
6.74 0.555
-7.78 0.254
-323.3 132.5
-8.72 -0.376
-203.7 106.2
-9.72 -1.34
-129.2
-10.77 -72.5 -2.55
-11.81 -21.1 -3.84
-13.00 -5.36
z M,gk u,gk
z H,g,k M, g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [KN/m2] [mm]
0.00 4.47 0.00 0.00 -0.11
-0.00 4.47 -0.00 -0.00 -0.11
-0.50 4.47 -0.56 -10.91 0.00
-0.50 4.47 -0.56 -10.01 0.00
-1.00 4.47 -3.91 -20.93 0.11
-1.00 2.98 -3.91 -20.93 0.11
-2.00 2.98 -13.23 -42.48 0.31
-2.00 6.61 -13.23 -42.48 0.31
-4.50 12.86 -69.20 -82.41 0.72
-4.50 13.38 -69.20 -82.41 0.72
-5.50 16.45 -112.89 -101.04 0.76
-8.22 24.78 -323.32 -157.87 0.00
-8.22 24.78 -323.32 132.52 -157.87 0.00
-10.00 30.24 -129.19 83.45 -200.18 -1.65
-10.00 25.14 -129.19 83.45 -200.18 -1.65
-13.00 30.49 -0.00 0.00 -238.08 -5.36
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -36.623 kN/m Support
z= -8.216. Fx= -35.644 kN/m Support

0.00 0.107
-0.93 | -0.0916
35.7
-2.00 -0.298
61.4
-3.00 -0.432
71.9
-4.00 -0.487
67.2
-5.00 -14.4 -0.46
52.7
-6.00 204 -18.6 -0.362
-6.74 -21.7 -0.256
| 22.8 —
-7.78 | -0.0781
-8.72
-1.64
-9.72
-10.77
-11.81
-13.00
z M,qk
z H,q,k M, q,k
[m] [kN/m2] [kN/m2]
0.00 0.00
-0.50 -0.00
-0.50 -0.00
-0.93 0.00 15.82
-0.93 5.76 15.82
-1.50 5.76 35.69
-1.50 15.23 35.69
-3.50 15.23 71.89
-3.69 15.23 71.71
-4.00 15.23 71.42
-4.50 15.23 67.15
-4.50 4.15 67.15
-7.94 4.15 -0.00 . 5
-8.22 4.15 -7.43 -27.78 -26.31 0.00
-8.22 4.15 -7.43 7.86 -26.31 0.00
-10.00 4.15 -0.01 0.46 -28.20 0.31
-10.00 15.23 -0.01 0.46 -28.20 0.31
-10.00 15.23 0.00 0.43 -28.21 0.31
-10.03 15.23 0.09 0.01 -28.32 0.32
-10.03 0.00 0.09 0.01 -28.32 0.32
-10.27 0.00 0.00 0.00 -28.32 0.36
-10.27 0.00 0.00 -0.00 -28.32 0.36
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-11.31 0.00 0.00 -0.00 -28.32 0.54
-12.85 0.00 0.00 -0.00 -28.32 0.80
-12.87 0.00 -0.00 -0.00 -28.32 0.81
-12.90 0.00 -0.00 -0.00 -28.32 0.81
-13.00 0.00 -0.00 0.00 -28.32 0.83
Internal forces: Design
z= -0.500. Fx= -50.404 kN/m Support
z= -8.216. Fx=-377.298 kN/m Support
0.00
-28.2
-0.93 19.1
-58.8
-2.00
65.7 -93.4
-3.00
55.4 -28.8 -121.9
-4.00
7.31 -67.8 -144.8
-5.00
-73.3 -94.2 -171.5
-6.00 151 -116.3 / -192.4
6.74 -251.7 -142.1 / -215.4
-7.78 / -238.7
-447.6 190.7
-8.72 -268.8
-277.5
-9.72 -302.6
-174.4
-10.77 -97.9 / -325.9
-11.81 -28.5 / -343.6
-13.00 / -363.9
z M,d N,d
Part: Archive No.:
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0.00 6.03 0.00147
-0.93 14.7
-2.00 31.8 I 0.0137
-3.00 36.6 \ 0.0699 |
-4.00 0.171
-5.00 0.292
e 0384
-6.74
34.7 \ 0.345
-7.78 0.176
-8.72 | -0.288
-9.72 -1.08
56.9
-10.77 -2.11
—_— 36.5 \
-11.81 / -3.22
E— 39 \
-13.00 41.2 \ / 4,53
Z H,d urg+qu
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 6.03 0.00 0.00 0.00 0.00
-0.50 6.03 -0.75 -3.02 -14.73 0.00
-0.50 6.03 -0.75 -3.02 -14.73 -0.00
-0.50 6.03 -0.75 47.39 -28.24 -0.00
-0.52 6.03 0.00 47.29 -28.72 -0.00
-0.93 6.03 19.06 44.79 -40.91 -0.00
-0.93 14.68 19.06 44.79 -40.91 -0.00
-1.00 14.68 22.16 43.76 -43.13 -0.00
-1.00 12.67 22.16 43.76 -43.13 -0.00
-1.13 12.67 27.40 42.13 -47.16 -0.00
-1.50 12.67 42.46 37.43 -58.78 0.00
-1.50 26.88 42.46 37.43 -58.78 0.00
-2.00 26.88 57.82 23.99 -76.26 0.01
-2.00 31.77 57.82 23.99 -76.26 0.01
-2.50 34.18 65.74 7.50 -93.36 0.04
-2.71 35.20 65.48 0.00 -100.62 0.05
-4.50 40.21 7.31 -67.79 -144.79 0.23
-4.50 24.29 7.31 -67.79 -144.79 0.23
-4.60 24.70 -0.00 -70.29 -147.39 0.24
-6.24 31.49 -151.04 -116.32 -192.40 0.38
-8.22 39.68 -447 .62 -186.60 -252.58 0.00
-8.22 39.68 -447 .62 190.70 -252.58 0.00
-10.00 47.05 -174.41 113.34 -312.55 -1.34
-10.00 56.78 -174.41 113.34 -312.55 -1.34
-10.03 56.86 -171.04 111.63 -313.23 -1.37
-10.03 34.01 -171.04 111.63 -313.23 -1.37
-13.00 41.17 -0.00 0.00 -363.88 -4.53
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z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-13.00 41.17 -0.00 -0.00 -363.88 -4.53

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 93.9 -50.4

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.22'm
Rd = Eph,k/y,Re = 4358.35 / 1.400 = 3113.11 [kN/m]

|Ed(Uh,d)/Rd = 377.30 / 3113.11 = 0.121 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00
Pos. H V
H/V pressure G+P+W,k 236.52 49.97
Wall weight 189.01
H/V pressure passive 0.00
Support z: -0.50 3.36 -0.90
Bh,g,k z=-8.22 -239.88
Bv,g,k = Bh,k * tan(§,p=-22.00°) -96.92
s -0.00 141.16

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 238.08 >= 96.92 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 308.79 68.48
Wall weight 189.01
H/V pressure passive 0.00
Support z: -0.50 -33.27 8.91
Bh,g,k z=-8.22 -239.88

Bv,g,k = Bh,k * tan(§,p=-22.00°) -96.92
Bh,q,k z=-8.22 -35.64

Bv,q,k = Bh,k * tan(§,p=-22.00°) -14.40
z 0.00 155.08

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 266.40 >= 111.32 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane
Mepimr.Pdptiong: 6Aa ta doptia BS-P
Autép. umoloy. pAikoug aykupiwv:

All

anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1 : Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.

Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure

body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]

-0.50 53.0 75.8 8.12 657.7 503.9 11.2 316.3 246.9 52.2 0.21

Decisive failure body:

Fewpetpia:
Foot point of lower failure plane x/z = 0.01/-13.00 m
Intersection lower/upper slid. plane xX/z = 7.84/ -2.60 m
Intersection upper slid. plane/surface x/z = 8.50/ ©0.00 m
Intersection separation plane/surface x/z = 7.84/ ©.00 m
Inclination lower failure plane U1 = 53.02°
Inclination upper failure plane 32 = 75.76°
Inclination separation plane ¥12 = 90.00°
Loads / forces (char.)
Fx Fz F

[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -1257.6 1257.6
Area loads on/in main failure body F1,k: 0.0 -116.8 116.8
Cohesion of lower failure plane C,k: 318.1 422.5 528.8
Pore water pressure on main body U,k: 0.1 376.4 376.4
Earth pres. on separation plane Eal,k: -11.2 -0.0 11.2 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 308.8 68.5 316.3
Force in lower failure plane Q,k: -282.0 417.6 503.9
Sum = possible anchor forces: Ra_cal,k: 333.8 -89.4 345.6
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Force polygon

E m‘Ra

v d;

Flgay””

52.2 kN/m
345.6/1.400 246.9 kN/m

< 1.0: EAEYXOG EKMANPWONKE.

Acting anchor forces Ed: Sum(A,d)
Possible anchor forces Rd: Ra_cal,d =

|Verif. of lower failure plane Ed/Rd = 0.21

Check of steel tension
1l,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis

z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 93.9 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
Tar, k : Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / VA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [KN] [-] [kN] [kN] [-]
-0.50 8.00 318 110 879.1 1.10@ 799.2 > 93.9 0.1

|Check of anchor's soil friction: Passes requirement|

YroAoy. kUkAou oAiodnong

LC: OMa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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l€wpET . KUKAOU (UriKn KOl OUVTETOYU. o€ (m))
-3.05, 0.03), Aktiva = 13.39
Apx.onu.= (-16.29, -2.00), TeA.onu. = ( 10.34, 0.00)

Keévtpo =

(

rewpetpio Awpidwv:

No X Width dxM Weight Load Water- u* ¢ C 0
b z-kat. ¢opt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -15.62 1.34 -12.57 69.8 0.0 0.0 -20.9 27.45 3.57 -31.27%
2 -14.28 1.34 -11.23 150.4 0.0 0.0 -55.7 27.45 3.57 -31.27%*
3 -12.94 1.34 -9.89 202.6 0.0 0.0 -79.6 27.45 3.57 -31.27%
4 -11.60 1.34 -8.55 240.1 0.0 0.0 -97.0 0.08 71.43 -39.67
5-10.26 1.34 -7.21 266.3 0.0 0.0 -110.2 0.08 71.43 -32.58
6 -8.92 1.34 -5.87 286.4 0.0 0.0 -120.3 0.08 71.43 -26.00
7 -7.58 1.34 -4.53 301.6 0.0 0.0 -127.9 0.8 71.43 -19.78
8 -6.24 1.34 -3.19 312.4 0.0 0.0 -133.4 0.08 71.43 -13.79
9 -4.99 1.34 -1.85 319.3 0.0 0.0 -136.8 0.8 71.43 -7.96
106 -3.56 1.34 -0.51 322.5 0.0 0.0 -138.4 0.08 71.43 -2.20
11 -2.22 1.34 0.82 322.1 0.0 0.0 -138.2 0.08 71.43 3.53
12 -0.88 1.34 2.16 318.0 0.0 0.0 -136.2 0.08 71.43 9.30
13 0.45 1.34 3.50 351.9 0.0 0.0 -132.3 0.08 71.43 15.16
14 1.79 1.34 4.84 348.0 12.1 0.0 -126.4 0.08 71.43 21.20
15 3.13 1.34 6.18 331.8 34.8 0.0 -118.2 0.8 71.43 27.49
16 4.47 1.34 7.52 310.4 34.8 0.0 -107.4 0.08 71.43 34.16
17 5.81 1.34 8.86 282.6 34.8 0.0 -93.4 0.08 71.43 41.42
18 7.15 1.34 10.20 241.5 34.8 0.0 -74.8 27.45 3.57 49.60
19 8.49 1.34 11.54 184.8 17.7 0.0 -48.7 27.45 3.57 59.49
20 9.75 1.18 12.80 89.0 0.0 0.0 -14.7 0.8 35.71 72.90
*¥** Inueiwon: ZT1Gg Awplbeq onpelwpéveg pe '*!'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(yp) p*sin(0)* T
+ c*b tan(g)+cos(B)
[KN/m] [kN/m] [KN/m] [- [kN/m]
1 69.84 -65.54 30.23 0.811437 37.25
2 150.38 -126.08 53.95 0.811437 66.49
3 202.57 -149.58 68.66 0.811437 84.61
4  240.13 -153.30 95.87 0.769541 124.58
5 266.31 -143.39 95.89 0.842552 113.80
6 286.44 -125.58 95.90 0.898669 106.71
7 301.59 -102.07 95.91 0.940917 101.93
8 312.41 -74.49 95.92 0.971107 98.77
9 319.31 -44.20 95.92 0.990342 96.86
10 322.49 -12.39 95.92 0.999253 96.00
11 322.08 19.83 95.92 0.998116 96.11
12 318.04 51.39 95.92 0.986897 97.20
13 351.87 92.04 95.97 0.965242 99.43
14 360.10 130.20 95.99 0.932424 102.95
15 366.63 169.23 96.01 0.887205 108.22
16  345.22 193.87 96.00 0.827552 116.00
17  317.40 209.99 95.98 0.750028 127.97
18 276.35 210.46 109.49 0.711545 153.87
19 202.49 174.46 84.70 0.579433 146.18
20 88.98 85.05 42.40 0.294278 144.08
339.89 2119.01
Suvelod. aykupiwv:  AOp. pomwv AVATPONNAG : 0.0 kN*m/m
" " resisting : 0.0 kN*m/m
Kopia ouvelodopd aykupiwv.
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Apdon Ed = (339.9%13.39)
Avtioctoon Rd = (2119.0*13.39 +0.0)

SLIP-CIRCLE u = Ed/Rd = .16 < 1.0: EAgyxoG KMANpWInKe. |
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®ddaon ekokadng 3 "[3] Situation 3"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
Y [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Ysp [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2] 110 110 110
W,A, max [°] 90 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
VR [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -4.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -4.00 -1.50

Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOX:
z= -10.00
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NMopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

2.00 0.00 8.50 ©0.00 0.00 20.00 ©0.00 20.00 q 1

Katavoun edad.néocswv

Katavopur] €6od.miEcewv Name
Rectangular within a layer

Ztadun vepou:

x [m] 0.00 0.00
z [m] -6.00 -3.00
Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1o. 0.00 0.0000

Mapauetpot urtoAoyitouou

Earth pressure options
TuApa €6ad.wbroswv: Evepy€g wbroetg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution 71: ©.000, Z2: -2.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOntkégwOnoeLg
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).

Options for water pressure

Ztnp§n moda
Nnédag opi1lovtiwg PETAKLVOUUEVOG

Aykupla

Anchor checks (lower failure plane): Nau

Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kegh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMUYWUOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23
-1.50 7.25 15.2
-3.00 10.2
-4.00 _-100.3
13.4 15.2 | —
-6.00 -370.9
-10.00 -745.7 30.2 15.2
-13.00 -324.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-4.00 -0.00 11.97 15.23 39.00
-4.00 -100.29 11.97 15.23 39.00
-4.50 -110.34 12.86 15.23 40.21
-4.50 -117.95 13.38 4.15 24.29
-10.00 -745.71 30.24 4.15 47.05
-10.00 -294.76 25.14 15.23 56.78
-10.03 -295.06 25.19 15.23 56.86
-10.03 -295.06 25.19 0.00 34.01
-13.00 -324.89 30.49 0.00 41.17

Eph,G,k:-3582.08, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:  ©0.00, Eah,PQ,k: 72.27, Eah,d: 427.70
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MNigon vepou

z Wp, k Wa, k W, k

[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-6.24 -2.40 32.40 30.00
-13.00 -70.00 100.00 30.00

H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]

0.00 7.34 9.91
-0.93 = 18.6 |-
= 152
-2.00 7.34 % 32.8
-3.00 6.12 || 31.1
-4.00 22 ] 52.5
15.2
-6.00 48 71
s sl = ool |
-10.00 15.2 97.4 ‘
-11.05 57 77 %
1200 s ool
1300 605 =
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 7.34 9.91
-0.93 7.34 0.00 9.91
-0.93 7.34 5.76 18.56
-1.50 7.34 5.76 18.56
-1.50 7.34 15.23 32.76
-2.00 7.34 15.23 32.76
-2.00 6.12 15.23 31.11
-4.00 16.12 15.23 44 .61
-4.00 21.97 15.23 52.50
-4.50 27.86 15.23 60.46
-4.50 28.38 4.15 44 .54
-10.00 60.24 4.15 87.55
-10.00 55.14 15.23 97.28
-10.03 55.19 15.23 97.36
-10.03 55.19 0.00 74.51
-13.00 60.49 0.00 81.67
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -14.305 kN/m Support
z= -8.731. Fx=-477.215 kN/m Support

0.00 _-0.0728
-1.00 3.48 0.0729
3.29
-2.00 6.77 0.222
-3.44
-3.00 3.33 0.379
-10.8
-4.00 -7.89 | 0.539
-30.1
-5.00 -38.6 0.688
\ -65
-6.00 -104.1 989 0.797
-6.74 182 -137.9 0.759
-7.78 -338.4 -177.6 0.571
-8.73 -531.8 \ 247.4
-9.73 -313.1 / 189.6 -1.12
-10.77 -147.1 / 130.5 -2.69
-11.81 -42.3 / 70.7 -4.44
-13.00 / -6.52
z M,gk V,gk u,gk
Z H,g,k M, g,k V,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 7.34 0.00 -0.00 0.00 -0.07
-0.50 7.34 -0.92 -3.67 -10.69 -0.00
-0.50 7.34 -0.92 10.63 -14.52 -0.00
-0.60 7.34 0.00 9.87 -16.76 0.02
-1.95 7.34 6.70 0.00 -45.49 0.21
-2.00 7.34 6.77 -0.38 -46.60 0.22
-2.00 6.12 6.77 -0.38 -46.60 0.22
-3.39 10.06 -0.00 -9.90 -76.34 0.44
-4.00 16.12 -7.89 -17.61 -89.24 0.54
-4.00 21.97 -7.89 -17.61 -89.24 0.54
-4.50 27.86 -19.69 -30.07 -99.75 0.62
-4.50 28.38 -19.69 -30.07 -99.75 0.62
-6.24 48.71 -126.42 -98.94 -132.95 0.80
-8.73 56.35 -531.83 -229.78 -187.01 0.00
-8.73 56.35 -531.83 247 .44 -187.01 0.00
-10.00 60.24 -264.19 173.45 -217.51 -1.50
-10.00 55.14 -264.19 173.45 -217.51 -1.50
-13.00 60.49 0.00 0.00 -255.41 -6.52
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -38.854 kN/m Support
z= -8.731. Fx= -33.414 kN/m Support

0.00 0.127
38.9 /
-0.93 -0.109
| 35.5 35.6
-2.00 -0.357
65.9
-3.00 12.7 -0.526
-4.00 79.2
| -0.617
-5.00 70.5 -12.2
-0.566
-6.00 56.2 -16.4 043
-6.74 43 -19.4
— -0.353
-7.78 20.5 -23.7 -0.204
-8.73 -27.7
-9.73
-10.77
-11.81
-13.00
z M, gk V,qk
z H,q,k M,q,k V,q,k
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.50 0.00 0.00
-0.50 0.00 0.00
-0.50 0.00 38.85
-0.93 0.00 16.82 38.85
-0.93 5.76 16.82 38.85
-1.50 5.76 37.92 35.57
-1.50 15.23 37.92 35.57
-3.83 15.23 79.02 -0.00
-4.00 15.23 79.23 -2.51
-4.50 15.23 76.07 -10.13
-4.50 4.15 76.07 -10.13
-8.58 4.15 0.00 -27.08 .
-8.73 4.15 -3.93 -27.69 -27.45 0.00
-8.73 4.15 -3.93 5.72 -27.45 0.00
-10.00 4.15 -0.01 0.46 -28.80 0.27
-10.00 15.23 -0.01 0.46 -28.80 0.27
-10.00 15.23 0.00 0.44 -28.80 0.27
-10.03 15.23 0.20 0.01 -28.92 0.28
-10.03 0.00 0.20 0.01 -28.92 0.28
-10.27 0.00 0.00 0.00 -28.92 0.33
-10.27 0.00 -0.00 0.00 -28.92 0.33
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z H,q,k M,q,k v,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-12.85 0.00 -0.00 0.00 -28.92 0.89
-12.86 0.00 0.00 0.00 -28.92 0.89
-12.90 0.00 0.00 0.00 -28.92 0.90
-12.95 0.00 0.00 -0.00 -28.92 0.91
-13.00 0.00 -0.00 -0.00 -28.92 0.92
Internal forces: Design
z= -0.500. Fx= -77.592 kN/m Support
z= -8.731. Fx=-694.361 kN/m Support
0.00
-35.2
-0.93 29.1
-63.2
-2.00 89.8
-100
-3.00
116.7 -134.7
-4.00
87.5 -55.8 -169.1
-5.00
| 65 -109.2 -195.8
-6.00 -92.4 -159.6 / -216.7
6.74 -239.1 -217 / -239.7
-7.78 -426.1 -275.4 -263
-8.73 -723.9 \ -293.6
-9.73 -423.1 / 258.3 -327.4
-10.77 -198.6 / 176.1 / -350.1
-11.81 -57.2 / 95.5 / -367.9
-13.00 / -388.2
z M,d N,d
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0.00 9.91 0.0545
-0.93 18.6 -0.0463
-2.00 32.8 |
-3.00 31.1
-0.12
-4.00 52.5
-5.00
0.181
-6.00 71 0317 |
-6.74
75.2 \
0.411 |
-7.78
0.23
-8.73
| -0.393
-9.73
97.4 -1.23
-10.77 -2.25
EEEE— 77
-11.81 / -3.78
E— 79.5
-13.00 81.7 / -5.6
Z H,d U:g"'q;k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 9.91 0.00 0.00 0.00 0.05
-0.00 9.91 -0.00 0.00 -0.00 0.05
-0.50 9.91 -1.24 -4.96 -14.43 -0.00
-0.50 9.91 -1.24 72.64 -35.22 -0.00
-0.52 9.91 0.00 72.46 -35.73 -0.00
-0.93 9.91 29.08 68.37 -47.64 -0.05
-0.93 18.56 29.08 68.37 -47.64 -0.05
-1.50 18.56 65.04 57.80 -65.35 -0.10
-1.50 32.76 65.04 57.80 -65.35 -0.10
-2.00 32.76 89.84 41.41 -82.71 -0.13
-2.00 31.11 89.84 41.41 -82.71 -0.13
-2.50 31.11 106.66 25.86 -100.03 -0.15
-3.30 35.14 116.29 -0.00 -127.70 -0.13
-3.50 37.86 116.68 -6.93 -134.66 -0.12
-4.00 44.61 108.20 -27.55 -151.98 -0.07
-4.00 52.50 108.20 -27.55 -151.98 -0.07
-4.50 60.46 87.53 -55.79 -169.09 -0.00
-4.50 44 .54 87.53 -55.79 -169.09 -0.00
-4.50 44 .59 87.32 -55.95 -169.17 -0.00
-5.55 63.09 -0.00 -112.61 -197.28 0.19
-7.28 76.29 -298.11 -236.70 -247.56 0.41
-8.73 82.29 -723.87 -351.73 -293.64 0.00
-8.73 82.29 -723.87 342.63 -293.64 0.00
-10.00 87.55 -356.66 234.84 -336.84 -1.23
-10.00 97.28 -356.66 234.84 -336.84 -1.23
-10.03 97.36 -349.66 231.92 -337.53 -1.26
-10.03 74.51 -349.66 231.92 -337.53 -1.26
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z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-13.00 81.67 -0.00 0.00 -388.18 -5.60
-13.00 81.67 -0.00 -0.00 -388.18 -5.60

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 144.6 -77.6

Checks of earth statics

Check or earth support
Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.73 m
Rd = Eph,k/y,Re = 3582.08 / 1.400 = 2558.63 [kN/m]

|Ed(Uh,d)/Rd = 694.36 / 2558.63 = 0.271 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00

Pos. H \'

H/V pressure G+P+W,k 491.52 49.97
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -14.30 3.83
Bh,g,k z=-8.73 -477.21

Bv,g,k = Bh,k * tan(§,p=-22.00°) -192.81
)3 0.00 62.60

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 255.41 >= 192.81 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 563.79 68.48
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -53.16 14.24
Bh,g,k z=-8.73 -477.21

Bv,g,k = Bh,k * tan(§,p=-22.00°) -192.81
Bh,q,k z=-8.73 -33.41

Bv,q,k = Bh,k * tan(§,p=-22.00°) -13.50
z -0.00 78.02

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 284.33 >= 206.31 Passes requirement
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Anchor verification

Anchor - Stability of lower failure plane
Nepimt.®éptiong: 6Aa ta ¢optia BS-P
AutOp. umoAoy. pAkoug aykupiwv:
All anchors are extended (if necessary)
Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 01 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 53.0 75.8 8.12 657.7 503.9 11.2  316.3 246.9 80.3 0.33

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane X/z = 0.01/-13.00 m

Intersection lower/upper slid. plane x/z = 7.84/ -2.60 m

Intersection upper slid. plane/surface x/z = 8.50/ ©0.00 m

Intersection separation plane/surface x/z = 7.84/ ©.00 m

Inclination lower failure plane U1 = 53.02°

Inclination upper failure plane 92 = 75.76°

Inclination separation plane 912 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1257.6 1257.6

Area loads on/in main failure body F1,k: 0.0 -116.8 116.8

Cohesion of lower failure plane C,k: 318.1 422.5 528.8

Pore water pressure on main body u,k: 0.1 376.4 376.4

Earth pres. on separation plane Eal,k: -11.2 -0.0 11.2 6= 0.0°

Earth pr. between wall<->main body Ea2,k: 308.8 68.5 316.3

Force in lower failure plane Q,k: -282.0 417.6 503.9

Sum = possible anchor forces: Ra_cal,k: 333.8 -89.4 345.6
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Force polygon

E m‘Ra

v d;

Flgay””

80.3 kN/m
345.6/1.400 246.9 kN/m

< 1.0: EAEYX0OG EKMANPWONKE.

Acting anchor forces Ed: Sum(A,d)
Possible anchor forces Rd: Ra_cal,d =

|Verif. of lower failure plane Ed/Rd = 0.33

Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis

z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 144.6 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
Tar, k : Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [KN] [-] [kN] [kN] [-]
-0.50 8.00 318 110 879.1 1.10@ 799.2 > 144.6 0.2

|Check of anchor's soil friction: Passes requirement|

YroAoy. kUkAou oAiodnong

LC: OMa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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l€wpET . KUKAOU (UAiKn KOl COUVTETOYU. o€ (m))
Kévtpo = ( -0.68, 0.12), Aktiva = 13.14
Apx.onu.= (-13.16, -4.00), TeA.onu. = ( 12.47, 0.00)

rewpetpio Awpidwv:

No X Width dxM Weight Load Water- u* o C 0
b z-kat. ¢opt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -12.50 1.31 -11.83 46.3 0.0 0.0 -5.3 27.45 3.57 -31.27%
2 -11.19 1.31 -10.51 110.0 0.0 0.0 -22.3 27.45 3.57 -31.27%*
3 -9.87 1.31 -9.20 154.3 0.0 0.0 -42.4 27.45 3.57 -31.27%
4 -8.56 1.31 -7.88 186.4 0.0 0.0 -57.4 0.08 71.43 -36.85
5 -7.25 1.31 -6.57 209.2 0.0 0.0 -68.9 0.08 71.43 -29.98
6 -5.93 1.31 -5.25 226.6 0.0 0.0 -77.7 0.8 71.43 -23.56
7 -4.62 1.31 -3.94 239.5 0.0 0.0 -84.2 0.08 71.43 -17.44
8 -3.30 1.31 -2.62 248.4 0.0 0.0 -88.7 0.8 71.43 -11.52
9 -1.99 1.31 -1.31 253.7 0.0 0.0 -91.3 0.08 71.43 -5.72
106 -0.67 1.31 .00 255.4 0.0 0.0 -92.2 0.08 71.43 0.02
11 ©0.64 1.31 1.32 353.6 0.0 0.0 -111.0 0.08 71.43 5.76
12 1.96 1.31 2.63 349.6 15.9 0.0 -128.1 ©0.08 71.43 11.56
13 3.27 1.31 3.95 340.6 34.2 0.0 -123.6 0.08 71.43 17.48
14 4.58 1.31 5.26 327.7 34.2 0.0 -117.1 0.08 71.43 23.60
15 5.9 1.31 6.58 310.2 34.2 0.0 -108.3 0.08 71.43 30.02
16 7.21 1.31 7.89 287.4 34.2 0.0 -9.8 0.8 71.43 36.89
17 8.53 1.31 9.20 255.3 16.4 0.0 -81.8 27.45 3.57 44.45
18 9.84 1.31 10.52 210.9 0.0 0.0 -61.6 27.45 3.57 53.16
19 11.48 1.97 12.16 187.7 0.0 0.0 -37.4 27.45 3.57 67.69
¥Rk Tnueiwon: Itig Awpideg onuelwpéveg pe '*'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [- [kN/m]
1 46.30 -41.66 25.97 0.773880 33.56
2 110.01 -87.97 50.25 0.773880 64.93
3  154.33 -107.99 62.83 0.773880 81.18
4 186.36 -111.76 94.07 0.799981 117.59
5 209.16 -104.51 94.08 0.865995 108.64
6 226.59 -90.57 94.09 0.916483 102.67
7 239.51 -71.78 94.10 0.953911 98.65
8 248.43 -49.61 94.11 0.979775 96.05
9 253.67 -25.29 94.11 0.994977 94.59
10 255.39 0.08 94.11 1.000000 94.11
11  353.60 35.47 94.22 0.994998 94.70
12 365.52 73.22 94.22 0.979817 96.16
13 374.82 112.56 94.24 0.953968 98.78
14  361.88 144.86 94.23 0.916548 102.81
15 344.42 172.32 94.22 0.866056 108.79
16 321.59 193.05 94.20 0.800019 117.75
17  271.68 190.26 103.36 0.822867 125.61
18 210.90 168.78 82.26 0.724183 113.58
19 187.66 173.61 85.10 0.523667 162.50
573.08 1912.65
Apdon Ed = (573.1*13.14)
Avtiotoon Rd = (1912.7*13.14 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.30 < 1.0: EAgyxog sKnAnpwanK£.|
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ddaon ekokadng 4 "[4] Situation 4"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
Y [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Ysp [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2] 110 110 110
W,A, max [°] 90 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
VR [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -4.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -4.00 -1.50

Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOX:
z= -10.00
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NMopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

2.00 0.00 8.50 ©0.00 0.00 20.00 ©0.00 20.00 q 1

Katavoun edad.néocswv

Katavopur] €6od.miEcewv Name
Rectangular within a layer

Ztadun vepou:

x [m] 0.00 0.00
z [m] -6.00 -3.00
Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1o. 0.00 0.0000
-3.00 0.00 15.00 aoplo. 0.00 0.0000

Mapcauetpot urtoAoyLouov
Earth pressure options
TuApa €dad.wbrioswv: Evepy€g wbroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 490.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Triangle (perpend. to wall).
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: -0.500, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtApLén moda
Nnédag op1lovtiwg HPETAKLVOUUEVOG

AykUpLa

Anchor checks (lower failure plane): Nat

Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

[0) a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOX
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23
-1.50 7.25 15.2
-3.00 10.2
-4.00 _-100.3
13.4 15.2 | —
-6.00 -370.9
-10.00 -745.7 30.2 15.2
-13.00 -324.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-4.00 -0.00 11.97 15.23 39.00
-4.00 -100.29 11.97 15.23 39.00
-4.50 -110.34 12.86 15.23 40.21
-4.50 -117.95 13.38 4.15 24.29
-10.00 -745.71 30.24 4.15 47.05
-10.00 -294.76 25.14 15.23 56.78
-10.03 -295.06 25.19 15.23 56.86
-10.03 -295.06 25.19 0.00 34.01
-13.00 -324.89 30.49 0.00 41.17

Eph,G,k:-3582.08, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:  ©0.00, Eah,PQ,k: 72.27, Eah,d: 427.70
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Nigson vepou
z Wp, k Wa, k W, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-6.24 -2.40 32.40 30.00
-13.00 -70.00 100.00 30.00

H-pressure on static system

Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]

0.00
-0.93 18.3
152
-3.00 7.18 32.5
-4.00 22 52.5
15.2
-6.00 48 71
e - ool |
-10.00 15.2 97.4 ‘
-11.05 57 77 %
1200 s ool |
1300 605 =
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 7.18 0.00 9.69
-0.93 7.18 5.76 18.33
-1.50 7.18 5.76 18.33
-1.50 7.18 15.23 32.54
-4.00 17.18 15.23 46.04
-4.00 21.97 15.23 52.50
-4.50 27.86 15.23 60.46
-4.50 28.38 4.15 44 .54
-10.00 60.24 4.15 87.55
-10.00 55.14 15.23 97.28
-10.03 55.19 15.23 97.36
-10.03 55.19 0.00 74.51
-13.00 60.49 0.00 81.67
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V-pressure on static system

Internal forces: Permanent, characteristically
z= -0.500. Fx= -39.142 kN/m Support
z= -3.000. Fx= 36.675 kN/m Support
z= -8.731. Fx=-489.052 kN/m Support

0.00 0.0198

-1.00 E -0.019

30.2

-2.00

-3.00 19.4 |

-4.00 -29.5 0.112

-5.00 -57.7 0.278

-6.00 -71.7 -99.2 0.447

-6.74 -158.5 _\ -135.5

— 0.528

-7.78 -327.2 \\ -189.4 0.438

-8.73 -531.8 \

-9.73 -313.1 / 189.6 -0.983
-10.77 -147.1 //// 130.5 -2.4
-11.81 ~42.3 / | 70.7 | -4
-13.00 -5.91

z M,gk V,gk u,gk
z H,g,k M, g,k V,g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.02
-0.50 7.18 -0.30 -1.79 -10.59 0.00
-0.51 7.18 -0.00 37.29 -21.26 -0.00
-2.00 7.18 47 .65 26.58 -53.14 -0.04
-3.00 7.18 70.64 19.40 -74.52 -0.00
-3.00 7.18 70.64 19.40 -74.52 0.00
-3.00 7.18 70.64 -17.27 -64.69 0.00
-4.00 17.18 48.11 -29.45 -86.07 0.11
-4.00 21.97 48.11 -29.45 -86.07 0.11
-4.50 27.86 30.39 -41.91 -96.57 0.19
-4.50 28.38 30.39 -41.91 -96.57 0.19
-5.08 36.00 0.00 -60.93 -107.31 0.29
-7.02 51.10 -198.40 -149.71 -145.88 0.53
-8.73 56.35 -531.83 -241.61 -183.84 0.00
-8.73 56.35 -531.83 247 .44 -183.84 0.00
-8.73 56.35 -531.83 247 .44 -183.84 -0.00
-10.00 60.24 -264.19 173.45 -214.34 -1.32
-10.00 55.14 -264.19 173.45 -214.34 -1.32
-13.00 60.49 -0.00 0.00 -252.24 -5.91
-13.00 60.49 0.00 -0.00 -252.24 -5.91
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -1.230 kN/m Support
z= -3.000. Fx= -54.036 kN/m Support
z= -8.731. Fx= -17.001 kN/m Support

0.00 ‘—7498e—06
-0.93
-2.00 -9.67
-3.00
-0.00736
-4.00
| -0.0261
-5.00
-6.00 -0.0396
-6.74 -0.0357
-7.78 -0.0198
-8.73
-9.73 1.57 0.0191 E
-10.77 0.0382
-11.81 0.0574
-13.00 0.0793
z M,qk V,gk u,gk
Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 -0.00
-0.50 0.00 0.00 -0.00 -0.00
-0.50 0.00 1.23 -0.33 -0.00
-0.50 0.00 1.23 -0.33 0.00
-0.93 0.00 0.64 1.23 -0.33 0.00
-0.93 5.76 0.64 1.23 -0.33 0.00
-1.00 5.76 0.41 0.83 -0.43 0.00
-1.14 5.76 0.45 0.00 -0.64 0.00
-1.43 5.76 0.53 -1.65 -1.07 0.00
-1.50 5.76 0.29 -2.05 -1.17 0.00
-1.50 15.23 0.29 -2.05 -1.17 0.00
-1.55 15.23 -0.00 -2.82 -1.37 0.00
-2.50 15.23 -9.39 -17.29 -5.07 0.00
-3.00 15.23 -19.92 -24.90 -7.02 -0.00
-3.00 15.23 -19.92 29.13 -21.50 -0.00
-3.91 15.23 0.00 15.27 -25.05 -0.02
-4.50 15.23 6.64 6.28 -27.35 -0.03
-4.50 4.15 6.64 6.28 -27.35 -0.03
-6.00 4.15 11.39 0.06 -28.95 -0.04
-6.01 4.15 11.38 0.00 -28.96 -0.04
-8.35 4.15 0.00 -9.70 -31.45 -0.01
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-8.73 4.15 -3.93 -11.28 -31.85 0.00
-8.73 4.15 -3.93 5.72 -31.85 0.00
-10.00 4.15 -0.01 0.46 -33.20 0.02
-10.00 15.23 -0.01 0.46 -33.20 0.02
-10.00 15.23 0.00 0.44 -33.20 0.02
-10.03 15.23 0.20 0.01 -33.32 0.03
-10.03 0.00 0.20 0.01 -33.32 0.03
-10.27 0.00 0.00 0.00 -33.32 0.03
-10.27 0.00 0.00 -0.00 -33.32 0.03
-12.35 0.00 0.00 -0.00 -33.32 0.07
-12.85 0.00 0.00 -0.00 -33.32 0.08
-12.88 0.00 0.00 -0.00 -33.32 0.08
-12.90 0.00 -0.00 -0.00 -33.32 0.08
-12.95 0.00 0.00 -0.00 -33.32 0.08
-13.00 0.00 -0.00 -0.00 -33.32 0.08
Internal forces: Design
z= -0.500. Fx= -54.688 kN/m Support
z= -3.000. Fx= -31.543 kN/m Support
z= -8.731. Fx=-685.722 kN/m Support
0.00
-29
-0.93 21.2
38.9 -56.9
-2.00
-3.00 -119.6
71.3 |
-4.00 -18.9 -154.3
51
-5.00 -71.6 -184.6
-21.4 /
-6.00 130 -133.8 / -212.1
-6.74 253 9 -187.5 -233.6
-7.78 -434.3 -266.7 / -265.4
-8.73 -723.9 -343.1 -296
-9.73 -423.1 / 258.3 -329.8
-10.77 -198.6 / 176.1 / -352.5
-11.81 -57.2 / 95.5 / -370.2
-13.00 / -390.5
z M,d v,d N,d
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0.00 0.0191
-0.93 18.3 \ -0.0158
-2.00
-3.00 32.5
-4.00 52.5 \ 0.0949
-5.00 0.245
-6.00 71 0.408
-6.74
75.2 \ 0.495 |
-7.78 0.418 |
-8.73
-9.73 -0.964
97.4
-10.77 / -2.36
—_— 77 \
-11.81 / -3.94
E— 79.5 \
-13.00 81.7 \ / -5.83
Z H,d U:g"'q;k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.02
-0.00 0.00 -0.00 0.00 -0.00 0.02
-0.50 9.69 -0.40 -2.42 -14.30 0.00
-0.51 9.69 0.00 52.19 -29.19 -0.00
-0.93 9.69 21.17 48.10 -41.36 -0.02
-0.93 18.33 21.17 48.10 -41.36 -0.02
-1.50 18.33 45.61 37.65 -59.07 -0.03
-1.50 32.54 45.61 37.65 -59.07 -0.03
-2.00 32.54 60.35 21.38 -76.43 -0.03
-2.50 32.54 66.97 5.11 -93.78 -0.02
-2.66 32.54 66.50 0.00 -99.23 -0.02
-3.00 32.54 65.47 -11.16 -111.13 -0.00
-3.00 32.54 65.47 20.38 -119.59 -0.00
-3.50 39.29 71.32 2.42 -136.94 0.04
-3.56 40.06 70.86 0.00 -138.91 0.05
-4.00 46.04 67.33 -18.91 -154.29 0.09
-4.00 52.50 67.33 -18.91 -154.29 0.09
-4.50 60.46 50.98 -47.15 -171.40 0.16
-4.50 44,54 50.98 -47.15 -171.40 0.16
-5.25 57.77 -0.00 -86.09 -191.36 0.29
-7.02 75.22 -253.91 -208.37 -241.99 0.50
-8.73 82.29 -723.87 -343.09 -295.95 0.00
-8.73 82.29 -723.87 342.63 -295.95 0.00
-8.73 82.29 -723.87 342.63 -295.95 -0.00
-10.00 87.55 -356.66 234.84 -339.16 -1.30
-10.00 97.28 -356.66 234.84 -339.16 -1.30
-10.03 97.36 -349.66 231.92 -339.84 -1.33
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z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.03 74.51 -349.66 231.92 -339.84 -1.33
-13.00 81.67 -0.00 0.00 -390.49 -5.83
-13.00 81.67 0.00 -0.00 -390.49 -5.83

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 101.9 -54.7
-3.00 58.8 -31.5

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.73 m
Rd = Eph,k/y,Re = 3582.08 / 1.400 = 2558.63 [kN/m]

|Ed(Uh,d)/Rd = 685.72 / 2558.63 = 0.268 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 491.52 49.97
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -39.14 10.49
Support z: -3.00 36.67 -9.83
Bh,g,k z=-8.73 -489.05

Bv,g,k = Bh,k * tan(§,p=-22.00°) -197.59
)2 -0.00 54.65

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 252.24 >= 197.59 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 563.79 68.48

Wall weight 201.61

H/V pressure passive 0.00

Support z: -0.50 -40.37 10.82

Support z: -3.00 -17.36 4.65

Bh,g,k z=-8.73 -489.05

Bv,g,k = Bh,k * tan(§,p=-22.00°) -197.59

Bh,q,k z=-8.73 -17.00

Bv,q,k = Bh,k * tan(§,p=-22.00°) -6.87

z -0.00 81.09

(downwards)
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Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 285.55 >= 204.46 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane
Mepimr.Péptiong: 6Aa ta ¢optia BS-P
AutOp. umoAoy. pAKoug aykupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.

Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Qk ovuien. : Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Eaz2,k....... : Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) .: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 01 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 53.0 75.8 8.12 657.7 503.9 11.2  316.3 246.9 89.1 0.36
-3.00 52.9 64.8 6.52 597.7 456.7 19.8 316.3 225.6 82.0 0.36

Decisive failure body:

rewpetpia:

Foot point of lower failure plane x/z = 0.01/-13.00 m

Intersection lower/upper slid. plane X/z = 6.29/ -4.69 m

Intersection upper slid. plane/surface x/z = 8.50/ ©.00 m

Intersection separation plane/surface x/z = 6.29/ 0.00 m

Inclination lower failure plane 91 = 52.92°

Inclination upper failure plane 92 = 64.79°

Inclination separation plane 312 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1152.2 1152.2

Area loads on/in main failure body F1,k: 0.0 -85.9 85.9

Cohesion of lower failure plane C,k: 246.8 326.6 409.4

Pore water pressure on main body U,k: 0.0 367.2 367.2

Earth pres. on separation plane Eal,k: -19.8 -0.0 19.8 6= 0.0°

Earth pr. between wall<->main body Ea2,k: 308.8 68.5 316.3

Force in lower failure plane Q,k: -230.7 394.2 456.7

Sum = possible anchor forces: Ra_cal,k: 305.1 -81.7 315.8
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Force polygon
E 3$~R 3
Q
(5 3&
U
Flpas””
Acting anchor forces Ed: Sum(A,d) = 82.0 kN/m
Possible anchor forces Rd: Ra_cal,d = 315.8/1.400 = 225.6 kN/m

|Verif. of lower failure plane Ed/Rd = ©.36 < 1.0: EAeyX0G €KTANPWONKE.

Check of steel tension

1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 101.9 Passes requirement
-3.00 Strand;3x0.60";1570/1770
10.52 420 573.4 > 58.8 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d

[m] [(m] [mm] [kN/m2]  [kN]  [-]  [kN] [kN] [-]
-0.50 8.00 318 118  879.1 1.16@ 799.2 > 101.9 0.1
-3.00 8.00 318 110  879.1 1.10@ 799.2 >  58.8 0.1

|Check of anchor's soil friction: Passes Pequirement|

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least ©.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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M€WPET.KUKAOU (UAKN KOl CUVTETOYU. o€ (m))
Kévtpo = ( -0.68, 0.12), Aktiva = 13.14
Apx.onu.= (-13.16, -4.00), TeA.onu. = ( 12.47, 0.00)

ewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b ¢ d 0
b z-Kat. ¢opt.

[m] [m] [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1-12.50¢ 1.31 -11.83 46.3 0.0 0.0 -5.3 27.45 3.57 -31.27%
2 -11.19 1.31 -10.51 110.0 0.0 0.0 -22.3 27.45 3.57 -31.27%
3 -9.87 1.31 -9.20 154.3 0.0 0.0 -42.4 27.45 3.57 -31.27%*
4 -8.56 1.31 -7.88 186.4 0.0 0.0 -57.4 0.08 71.43 -36.85
5 -7.25 1.31 -6.57 209.2 0.0 0.0 -68.9 0.08 71.43 -29.98
6 -5.93 1.31 -5.25 226.6 0.0 0.0 -77.7 0.08 71.43 -23.56
7 -4.62 1.31 -3.94 239.5 0.0 0.0 -84.2 0.8 71.43 -17.44
8 -3.30 1.31 -2.62 248.4 0.0 0.0 -88.7 0.08 71.43 -11.52
9 -1.99 1.31 -1.31 253.7 0.0 0.0 -91.3 0.08 71.43 -5.72

10 -0.67 1.31 ©0.00 255.4 0.0 0.0 -92.2 0.8 71.43 0.02
11 ©0.64 1.31 1.32 353.6 0.0 0.0 -111.0 0.08 71.43 5.76
12 1.96 1.31 2.63 349.6 15.9 0.0 -128.1 0.8 71.43 11.56
13 3.27 1.31 3.95 340.6 34.2 0.0 -123.6 ©0.08 71.43 17.48
14 4.58 1.31 5.26 327.7 34.2 0.0 -117.1 0.8 71.43 23.60
15 5.99 1.31 6.58 310.2 34.2 0.0 -108.3 0.08 71.43 30.02
16 7.21 1.31 7.89 287.4 34.2 0.0 -9.8 0.08 71.43 36.89
17 8.53 1.31 9.20 255.3 16.4 0.0 -81.8 27.45 3.57 44.45
18 9.84 1.31 10.52 210.9 0.0 0.0 -61.6 27.45 3.57 53.16
19 11.48 1.97 12.16 187.7 0.0 0.0 -37.4 27.45 3.57 67.69
*¥** Inueiwon: ZT1Gg Awplbeq onpelwpéveg pe '*!'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(yp) p*sin(0)* T
+ c*b tan(g)+cos(B)
[KN/m] [kN/m] [KN/m] [- [kN/m]
1 46.30 -41.66 25.97 0.773880 33.56
2 110.01 -87.97 50.25 0.773880 64.93
3 154.33 -107.99 62.83 0.773880 81.18
4 186.36 -111.76 94.07 0.799981 117.59
5 209.16 -104.51 94.08 0.865995 108.64
6 226.59 -90.57 94.09 0.916483 102.67
7 239.51 -71.78 94.10 0.953911 98.65
8 248.43 -49.61 94.11 0.979775 96.05
9 253.67 -25.29 94.11 0.994977 94.59
10  255.39 0.08 94.11 1.000000 94.11
11  353.60 35.47 94.22 0.994998 94.70
12 365.52 73.22 94.22 0.979817 96.16
13 374.82 112.56 94.24 0.953968 98.78
14  361.88 144.86 94.23 0.916548 102.81
15 344.42 172.32 94.22 0.866056 108.79
16  321.59 193.05 94.20 0.800019 117.75
17  271.68 190.26 103.36 0.822867 125.61
18 210.90 168.78 82.26 0.724183 113.58
19 187.66 173.61 85.10 0.523667 162.50
573.08 1912.65
Apdon Ed = (573.1*13.14)
Avtiotoon Rd = (1912.7*13.14 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.30 < 1.0: EAgyxog sKnﬂnpwanK£.|
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ddaon ekokadng5 "[5] Situation 5"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
Y [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Ysp [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2] 110 110 110
W,A, max [°] 90 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
VR [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -6.85 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -6.85 -1.50

Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -6.85 -4.50

Mopeia avwtepou 4. otpwpatog Appwdng APTINOL:
z= -10.00
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NMopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

2.00 0.00 8.50 ©0.00 0.00 20.00 ©0.00 20.00 q 1

Katavoun edad.néocswv

Katavopur] €6od.miEcewv Name
Rectangular within a layer

Ztadun vepou:
x [m] 0.00 0.00
z [m] -11.00 -3.00

Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 0.00 0.00 0.0000
-3.00 0.00 15.00 aoplo. 0.00 0.0000

Mapcauetpot urtoAoyLouov
Earth pressure options
TuApa €dad.wbrioswv: Evepy€g wbroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 490.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: 0.000, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtApLén moda
Nnédag op1lovtiwg HPETAKLVOUUEVOG
AykupLa
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat

6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

[0) a B 6 kogh kagh kach kpgh kpch
33.0 0.0 0.0 -22.0 -- -- --  7.496 -8.600 TeXVNTEG EMLYWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- Appwdng APIINOZ
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -11.000

Stress analysis
Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
-0.69 2.23
— 5.76
-1.50 7.25 15.2
-3.00 10.2
-4.50 13.4 15.2 | —
-6.85 -43
-10.00 -574.2 30.2 15.2
-11.00 -291.9 26.9
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.72 0.00 5.00
-0.93 3.72 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 4.82 15.23 29.36
-4.50 12.86 15.23 40.21
-4.50 13.38 4.15 24.29
-6.85 -0.00 20.58 4.15 34.01
-6.85 -43.00 20.58 4.15 34.01
-10.00 -574.25 30.24 4.15 47.05
-10.00 -271.78 25.14 15.23 56.78
-10.03 -272.38 25.19 15.23 56.86
-10.03 -272.38 25.19 0.00 34.01
-11.00 -291.87 26.92 0.00 36.35
Eph,G,k:-1253.99, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 179.10, Eah,PG,k: 0.00, Eah,PQ,k: 72.27, Eah,d: 350.19
Part: Archive No.:
Block: Please specify project informations. Page:61

Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0 ASB Nr.: Date:08.10.2018

MNigon vepou

z Wa, k W, k

[m] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-11.00 80.00 80.00

H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]

0.00 13.1 17.7
-0.93 5.76 26.4
-1.50 15.2 40.6
-3.00 13.1 40.6
-4.50 15.2 54.9 |
-6.85 NleEeS B 86

-10.00 100.2 \ 15.2 =5 151.8
-11.00 106.9 144.3
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 13.12 17.71
-0.93 13.12 0.00 17.71
-0.93 13.12 5.76 26.35
-1.50 13.12 5.76 26.35
-1.50 13.12 15.23 40.56
-3.00 13.12 15.23 40.56
-3.00 8.75 15.23 34.66
-4.50 23.75 15.23 54.91
-4.50 23.75 4.15 38.29
-6.85 47.25 4.15 70.01
-6.85 59.08 4.15 85.99

-10.00 100.24 4.15 141.55

-10.00 95.14 15.23 151.28

-10.03 95.49 15.23 151.76

-10.03 95.49 0.00 128.91

-11.00 106.92 0.00 144 .35
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V-pressure on static system

Internal forces: Permanent, characteristically
z= -0.500. Fx= -0.000 kN/m Support

z= -3.000. Fx=-122.669 kN/m Support
z= -9.243. Fx=-376.433 kN/m Support
0.00 0.332
-1.00 -6.56 -13.1 0.238
-2.00 -26.2 -26.2 0.135
-3.00
-3.62 75.9 -0.11
-4.62 56 -0.289
-5.62 H 26
\ -0.419
-6.62 -13.9
\ -0.386
-7.35 -55.7
-0.245
-8.35 -127.8
-0.0568
-9.24 -155.8
0.0382
-10.00 -51.5 101 -
-11.00 0.0585 [
z M,gk V,gk u,gk
Z H,g,k M, g,k V,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 13.12 0.00 -0.00 0.00 0.33
-0.00 13.12 0.00 -0.00 -0.00 0.33
-3.00 13.12 -59.02 -39.35 -72.45 -0.00
-3.00 8.75 -59.02 83.32 -105.32 -0.00
-3.75 16.27 -0.00 73.63 -122.70 -0.13
-6.12 39.95 107.68 7.34 -177.39 -0.42
-6.29 41.68 107.13 0.00 -181.38 -0.41
-6.85 47.25 101.81 -24.47 -194.26 -0.39
-6.85 59.08 101.81 -24.47 -194.26 -0.39
-8.27 77 .62 0.00 -121.68 -233.52 -0.16
-9.24 90.31 -155.76 -203.27 -257.91 0.00
-9.24 90.31 -155.76 173.17 -257.91 0.00
-10.00 100.24 -51.50 101.03 -276.34 0.05
-10.00 95.14 -51.50 101.03 -276.34 0.05
-11.00 106.92 -0.00 -0.00 -288.97 0.06
-11.00 106.92 0.00 -0.00 -288.97 0.06
Part: Archive No.:
Block: Please specify project informations. Page: 63
Record:




Author:

Program:

FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen

WALLS-Retain.

Version 2017.046

Job No.:

Structure:

info@fides-dvp.de

www.fides-dvp.de

Tel:++49/89/143829-0 ASB Nr.:

Date: 08.10.2018

Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

z= -0.500. Fx=

0.000 kN/m Support

z= -3.000. Fx= -57.154 kN/m Support
z= -9.243. Fx= -15.113 kN/m Support

0.00 0.00345
-0.93 0.197
-1.50 -0.936 -3.28
-2.50
-3.12 -23 31
-6.65 21.6 -0.013
-4.12
| 8.41
-5.00 5.39
-5.62
2.18
-6.50 15.5 -0.737 -0.0635
-7.35 -3.66 \\ -0.0516
10.5
-8.35 -7.81 -0.028
2.66
-9.24 |
-0.262
-10.00 — 0.0241
-11.00 0.0559
z M, gk V,gk u,gk
z H,q,k M,q, k V,q,k N,q, k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00
-0.93 0.00 0.20 0.00 -0.00 0.00
-0.93 5.76 0.20 0.00 -0.00 0.00
-0.96 5.76 0.00 -0.16 -0.04 0.00
-1.43 5.76 -0.52 -2.88 -0.74 0.01
-1.50 5.76 -0.94 -3.28 -0.84 0.01
-1.50 15.23 -0.94 -3.28 -0.84 0.01
-2.00 15.23 -4.50 -10.90 -2.79 0.01
-3.00 15.23 -23.00 -26.13 -6.69 0.00
-3.00 15.23 -23.00 -26.13 -6.69 -0.00
-3.00 15.23 -23.00 31.02 -22.01 -0.00
-3.99 15.23 0.00 15.91 -25.88 -0.02
-4.50 15.23 6.95 8.41 -27.86 -0.04
-4.50 4.15 6.95 8.41 -27.86 -0.04
-5.00 4.15 10.63 6.34 -28.39 -0.05
-5.50 4.15 13.31 4.27 -28.92 -0.06
-6.00 4.15 14.86 2.18 -29.45 -0.06
-6.50 4.15 15.52 0.12 -29.98 -0.06
-6.52 4.15 15.28 -0.00 -30.00 -0.06
-6.85 4.15 14.13 -1.58 -30.36 -0.06
-9.10 4.15 -0.00 -10.92 -32.75 -0.00
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-9.24 4.15 -1.54 -11.51 -32.90 0.00
-9.24 4.15 -1.54 3.60 -32.90 0.00
-10.00 4.15 -0.01 0.46 -33.70 0.02
-10.00 15.23 -0.01 0.46 -33.70 0.02
-10.00 15.23 -0.00 0.45 -33.71 0.02
-10.03 15.23 0.69 0.08 -33.82 0.03
-10.03 0.00 0.69 0.08 -33.82 0.03
-10.26 0.00 -0.00 0.00 -33.82 0.03
-10.26 0.00 -0.01 -0.00 -33.82 0.03
-10.50 0.00 -0.71 -0.08 -33.82 0.04
-10.52 0.00 -0.00 -0.00 -33.82 0.04
-10.52 0.00 0.01 0.00 -33.82 0.04
-10.90 0.00 0.00 0.00 -33.82 0.05
-10.96 0.00 -0.00 -0.00 -33.82 0.05
-11.00 0.00 -0.00 -0.00 -33.82 0.06

Internal forces: Design
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-251.335 kN/m Support
z= -9.243. Fx=-530.855 kN/m Support

0.00
-0.93 -7.66 -16.5 -30.3
-1.50 -21.3 -31.5 -50.2
-2.50
312 -175.2
-22.8 \ 134.9 -198.2
-4.12
77.7 91.8 -230.7
-5.00
148.1 46.8 -263.5
-6.00
166.8 -11.7 -296.3
-6.85
129.7 -80.6 -328
-7.85
-1.3 -184.3 -366.1
-8.85
-212.6 -291.7 -397.5
-9.74
-69.5 137.1 -423.6
-11.00 / -440.8
z M,d v,d N,d
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0.00 17.7 0.336
-0.93 26.4 0.249
-1.50 40.6 0.194
-2.50 0.0782
-3.12 40.6 -0.0219
-4.12 -0.23
54.9
-5.00 -0.39
-5.62
-0.477
-6.50 \ 0,462
86 -
-7.35 \ -0.379
-8.35 -0.177
-9.24
-10.00 151.8 0.0715 |
-11.00 144.3 \\ %1
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 17.71 0.00 0.00 0.00 0.34
-0.00 17.71 -0.00 0.00 -0.00 0.34
-0.93 17.71 -7.66 -16.47 -30.32 0.25
-0.93 26.35 -7.66 -16.47 -30.32 0.25
-1.50 26.35 -21.32 -31.49 -50.16 0.19
-1.50 40.56 -21.32 -31.49 -50.16 0.19
-3.00 40.56 -114.18 -92.32 -107.85 0.00
-3.00 40.56 -114.18 -92.32 -107.85 -0.00
-3.00 34.66 -114.18 159.01 -175.19 -0.00
-3.80 45.52 -0.00 126.36 -204.99 -0.16
-4.50 54.91 77.75 91.83 -230.75 -0.31
-4.50 38.29 77.75 91.83 -230.75 -0.31
-6.00 58.54 164.76 19.20 -279.92 -0.48
-6.31 62.72 166.05 0.00 -290.09 -0.47
-6.50 65.29 166.83 -11.74 -296.31 -0.47
-6.85 70.01 158.64 -35.41 -307.78 -0.44
-6.85 85.99 158.64 -35.41 -307.78 -0.44
-8.34 112.29 -0.00 -183.35 -365.77 -0.18
-9.24 128.14 -212.58 -291.68 -397.52 0.00
-9.24 128.14 -212.58 239.17 -397.52 0.00
-10.00 141.55 -69.53 137.08 -423.61 0.07
-10.00 151.28 -69.53 137.08 -423.61 0.07
-10.03 151.76 -65.49 132.53 -424.30 0.07
-10.03 128.91 -65.49 132.53 -424.30 0.07
-11.00 144.35 -0.00 0.00 -440.84 0.11
-11.00 144 .35 -0.00 -0.00 -440.84 0.11
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Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 0.9 -0.0
-3.00 468.4 -251.3

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -9.24 m
Rd = Eph,k/y,Re = 1253.99 / 1.400 = 895.71 [kN/m]

|Ed(Uh,d)/Rd = 530.85 / 895.71 = 0.593 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-11.00

Pos. H Vv

H/V pressure G+P+W,k 499.10 49.90
Wall weight 197.41
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -122.67 32.87
Bh,g,k z=-9.24 -376.43

Bv,g,k = Bh,k * tan(§,p=-22.00°) -152.09
3 -0.00 128.09

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 280.18 >= 152.09 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-11.00

Pos. H Vv
H/V pressure G+P+W,k 571.37 68.41
Wall weight 197.41
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -179.82 48.18
Bh,g,k z=-9.24 -376.43

Bv,g,k = Bh,k * tan(§,p=-22.00°) -152.09
Bh,q,k z=-9.24 -15.11

Bv,q,k = Bh,k * tan(§,p=-22.00°) -6.11
b2 -0.00 155.81

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 314.00 >= 158.20 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane

Nepimt.®dptiong: 6Aa ta ¢optia BS-P

AutOp. umoAoy. pAKkoug aykupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-11.00 m

Iteration of failure mechanisms:

Record:

1A .........: Length of anchor from head to center of grout body.

W,k covnnnn. : Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) : Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 01 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 39.2 57.5 10.03 969.2 823.5 4.4 260.5 204.9 204.4 1.00
-3.00 32.8 60.5 9.09 1057.2 879.7 19.1 260.5 260.8 260.1 1.00

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = 0.01/-11.00 m

Intersection lower/upper slid. plane x/z = 8.78/ -5.35m

Intersection upper slid. plane/surface x/z = 11.81/ ©.00 m

Intersection separation plane/surface x/z = 8.78/ ©.00 m

Inclination lower failure plane 91 = 32.76°

Inclination upper failure plane 32 = 60.49°

Inclination separation plane ¥12 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1487.1 1487.1

Area loads on/in main failure body F1,k: 0.0 -130.0 130.0

Cohesion of lower failure plane C,k: 191.5 123.2 227.7

Pore water pressure on main body U,k: -0.0 454.2 454.2

Earth pres. on separation plane Eal,k -19.1 -0.0 19.1 6= 0.0°

Earth pr. between wall<->main body Ea2,k 251.4 68.4 260.5

Force in lower failure plane Q,k: -71.0 876.8 879.7

Sum = possible anchor forces: Ra_cal,k: 352.7 -94.5 365.1
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Force polygon
E 3$~R 3
Q
(5 3&
U
Flpas””
Acting anchor forces Ed: Sum(A,d) = 260.1 kN/m
Possible anchor forces Rd: Ra_cal,d = 365.1/1.400 = 260.8 kN/m

|Verif. of lower failure plane Ed/Rd = 1.0 < 1.0: EAeyX0G €KMANPWONKE.

Check of steel tension

1,tot ...[m]: Total length of anchor incl. excess length at head

As ....[mm2]: X-section are of steel member

Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)

A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type

1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
14.62 420 573.4 > 0.0 Passes requirement

-3.00 Strand;3x0.60";1570/1770
13.09 420 573.4 > 468.4 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d

[m] [(m] [mm] [kN/m2]  [kN]  [-]  [kN] [kN] [-]
-0.50 8.00 318 110  879.1 1.16@ 799.2 > 0.0 0.0
-3.00 8.00 318 110  879.1 1.100 799.2 > 468.4 0.6

|Check of anchor's soil friction: Passes Pequirement|

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least ©.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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M€WPET.KUKAOU (UAKN KOl CUVTETOYU. o€ (m))
Kévtpo = ( -0.22, 0.03), Aktiva = 11.04
Apx.onu.= ( -8.85, -6.85), TeA.onu. = ( 10.82, 0.00)

ewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b ¢ d 0
b z-Kat. ¢opt.
[m] [m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -8.30 1.10 -8.08 15.9 0.0 0.0 -0.0 27.45 3.57 -31.27%
2 -7.19 1.10 -6.98 41.6 0.0 0.0 -0.0 27.45 3.57 -31.27%
3 -6.09 1.10 -5.88 61.3 0.0 0.0 -0.0 27.45 3.57 -31.27%
4 -4.99 1.10 -4.77 76.4 0.0 0.0 -0.0 27.45 3.57 -25.61
5 -3.88 1.10 -3.67 86.7 0.0 0.0 -0.0 0.08 71.43 -19.41
6 -2.78 1.10 -2.56 93.9 0.0 0.0 -0.0 0.08 71.43 -13.43
7 -1.67 1.10 -1.46 98.4 0.0 0.0 -0.0 0.08 71.43 -7.60
8 -0.57 1.10 -0.36 100.5 0.0 0.0 -0.1 0.08 71.43 -1.85
9 .53 1.106 0.75 251.8 0.0 0.0 -43.9 0.08 71.43 3.88
106 1.64 1.10 1.85 251.5 4.9 0.0 -86.6 0.8 71.43 9.66
11 2.74 1.10 2.96 246.1 28.7 0.0 -83.8 0.08 71.43 15.53
12 3.84 1.1 4.6 237.9 28.7 0.0 -79.7 0.08 71.43 21.58
13 4.95 1.10 5.16 225.9 28.7 0.0 -74.1 27.45 3.57 27.89
14 6.05 1.10 6.27 209.3 28.7 0.0 -66.6 27.45 3.57 34.59
15 7.16 1.1 7.37 187.7 28.7 0.0 -56.9 27.45 3.57 41.89
16 8.26 1.10 8.47 159.3 20.6 0.0 -44.1 27.45 3.57 50.15
17 9.36 1.10 9.58 119.9 0.0 0.0 -25.9 27.45 3.57 60.20
18 10.37 ©0.91 10.58 53.7 0.0 0.0 -6.2 0.8 35.71 73.51
¥Rk Tnueiwon: Itig Awpideg onuelwpéveg pe '*'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [- [kN/m]
1 15.92 -11.66 12.21 0.711695 17.16
2 41.62 -26.31 25.57 0.711695 35.92
3 61.31 -32.63 35.80 0.711695 50.30
4 76.44 -33.04 43.65 0.782676 55.77
5 86.74 -28.82 78.97 0.942943 83.75
6 93.92 -21.81 78.98 0.972483 81.21
7 98.44 -13.02 78.99 0.991118 79.69
8 100.45 -3.24 78.99 0.999456 79.03
9 251.75 17.05 79.14 0.997753 79.32
10 256.44 43.02 79.09 0.985955 80.21
11 274.79 73.57 79.11 0.963688 82.10
12 266.61 98.04 79.11 0.930200 85.05
13 254.64 119.11 97.75 1.012714 96.53
14  238.01 135.13 92.98 0.979603 94.92
15 216.40 144.50 86.79 0.928336 93.49
16 179.88 138.10 74.49 0.852249 87.41
17 119.87 104.02 52.79 0.736051 71.72
18 53.69 51.48 32.49 0.284555 114.19
753.48 1367.76
Juvelod. aykupiwv:  ABp. pomuwv aAvVOTPOTHG : -228.6 kN*m/m
" " resisting : 160.0 kN*m/m
Apdon Ed = (753.5*%11.04-228.6)
Avtiotoon Rd = (1367.8*11.04+160.0)
SLIP-CIRCLE u = Ed/Rd = ©.53 < 1.0: EAgyxog sKnﬂnpwanK£.|
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Kavoviopogylwa Avaluon Kat AtactaoloAdynon
Alaotoo. wiAlop.okupod.: EN 1992-1-1
lewteyv.Koavoviopdg : EN 1997 (rev.12) user
National Annex: EN 1997-1

Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst E@G G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 © 1 1 1 1
BS-T 1.356  1.350 1 1.500 © 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 © 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-punxoviopoc: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 © 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 © 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 © 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edadoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-E 1 1 1 1 1 0 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-E 1 1 1 1 1 0 1 1
1 1 1
Opavon edadouc: [GEO] A1 M1 R2
y- G,dst E@G W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.400
BS-E 1 1 1 1 1 0 1 1
1 1 1
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KUkAogoAioBnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu

g Re a,t a,p Gt N

BS-P 1 1 1.300 © 1 1.250 1.400 1.400
1 1 1 1 1 1

BS-T 1 1 1.300 © 1 1.250 1.400 1.400
1 1 1 1 1 1

BS-T/A 1 1 1.300 © 1 1.250 1.250 1.400
1 1 1 1 1 1

BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1

Hydraulic heave: [HYD] A1 M1 R1

y- G,dst G,stb Q,dst H
BS-P 1.350 ©.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1

Failure of structural elements: [STR] A1 M1 R1

y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1

Stability: [EQU] A1 M1R1

y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-T 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-T/A 1 0.990 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
V,Re,red (EAB EB14-3): Nai, n=0.80
Y,Re,red (EAB EB22-6): Nai, E6h > ©%: n = 0.60 / 0.80
System values
Toixocg
Tunog toixou avtiothpl&ng: MacooAdTO1XOG OMALOUEVOU OKUPOSEUOTOG
Avlotopn: Iy=2711360 cm™4
YAlké:: C25/30
‘T610 Bdpog: 25.000 [kN/m3]
Inueia toixou
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-13.00 100.0 31500.0 2711360 854.1 8400
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®ddaon ekokadng1 "[1] Situation 1"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2] 110 110 110
W,A, max [°] 90 9 9
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
VsR [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpoavoug:
x [m] 0.00 0.00
z [m] -2.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -2.00 -1.50

Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOL:
z= -10.00
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NMopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emtuep. poprtia:

Ddoprtia
XA ZA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name
1.00 ©0.00 3.50 ©0.00 ©0.00 33.00 ©0.00 33.00 q 1

Katavoun edad.néocswv

Katavopur] €6a¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:
x [m] 0.00
z [m] -3.00
Mapaustpot urtoAoyitouou
Earth pressure options
TuApa €dad.wbrioswv: Evepy€g wbroetg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: No redistribution of earth pressure.

The earth pressure is getting redistb. to: Excavation level

The earth pressure below the excavation acts without redistrb.

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAaolkdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure
ZtApLén moda
Noktwpévn otripil&n kotd Blum
Earth pressure coefficients kh

[0) a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.99%4 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOX
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou
N: 12Z: -3.000 M,Xtip1&n moda,d: 51.74. Wall too short? Nat
N: 2 Z: -6.000 M,XtAp1&n moda,d: -401.07. Wall too short? 0x1
N: 3 2Z: -3.990 M,Xtip1&n moda,d: 34.70. Wall too short? Nou
N: 4 2Z: -5.337 M,ZtAp1&n moda,d: -155.60. Wall too short? 0x1
N: 5 2Z: -4.434 M,Xtipi&§n moda,d: 3.70. Wall too short? Nat
N: 6 Z: -5.039 M,XtAp1&n moda,d: -82.64. Wall too short? 0Ox1
N: 7 Z: -4.634 M,Xtipi&n moda,d: -16.37. Wall too short? Oxt
N: 8 Z: -4.500 M,rtAp1&n moda,d: -13.22. Wall too short? 0Ox1
N: 9 Z: -4.456 M,Xtip1&n moda,d: 1.79. Wall too short? Nat
N: 10 Z: -4.486 M,XtApi&n moda,d: -0.87. Wall too short? 0x1
N: 11 Z: -4.466 M,XtAp1&n moda,d: 0.92. Wall too short? Nau
N: 12 Z:  -4.479 M,XtApi§n ndda,d: -0.27. Wall too short? Oxt
N: 13 Z: -4.470 M,Xtip1&n moda,d: 0.53. Wall too short? Nau
N: 14 Z: -4.476 M,XtApi&n ndda,d: -0.01. Wall too short? Oxt
Foot depth for statics: zf = -4.476
Stress analysis
Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00
9.06
-0.69 2.23 |
-1.50 7.25 23.5
-2.00 -100.3
-3.00 -120.4 10.2
23.5
-4.48 -135.2 12.8
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-2.00 -0.00 6.61 23.48 44.14
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z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-2.00 -100.29 6.61 23.48 44.14
-3.34 -123.79 10.79 23.48 49.78
-3.34 -123.79 10.79 0.00 14.56
-4.48 -135.21 12.82 0.00 17.30
Eph,G,k: -298.99, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 32.82, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 123.10
H-pressure on static system
Level of mobilization: Ep,gk 14.7, Ep,gk 34.4, Ep,d 100.0 [%]
0.00
-0.47 9.06 15.6
-0.69 2.23 16.6
-1.50 7.25 23.5 41.7
-2.00 -8.12 23.5 44.1
-3.00 -7.5 -17.9 -37
-3.34 -42.6 -73.9
-3.76 -7.27 -75.9
-4.48 -7.04 -46.5 -79.3
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-2.00 6.61 23.48 44.14
-2.00 -8.12 -11.02 -27.50
-3.34 -7.40 -19.10 -38.64
-3.34 -7.40 -42.58 -73.86
-4.48 -7.04 -46.51 -79.28
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V-pressure on static system
Internal forces: Permanent, characteristically

0.00 -0.0611
-0.50 -0.0672 -0.402 { -0.0504
-1.19 -0.975 -2.67 -0.0358
-1.50 -2.07 -4.59 \ -0.0294
-2.00 -5.05 -7.45 -0.0197
-2.50 -7.77 -3.47 -0.0114
-3.00 -8.54 -0.00531
-3.50 -7.43 -0.0017
-3.76 -6.12 / -704.5e-06
-4.26 -2.23 -21.3e-06
-4.48

z M,gk V,gk u,gk
z H,g,k M, 8,k v, 8,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [KN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -0.06
-1.50 7.25 -2.07 -4.59 -33.13 -0.03
-1.50 4.82 -2.07 -4.59 -33.13 -0.03
-2.00 6.61 -5.05 -7.45 -43.63 -0.02
-2.00 -8.12 -5.05 -7.45 -43.63 -0.02
-2.95 -7.53 -8.47 0.00 -63.64 -0.01
-3.00 -7.50 -8.54 0.36 -64.62 -0.01
-4.48 -7.04 -0.00 11.10 -83.21 -0.00
-4.48 -7.04 0.00 11.10 -83.21 0.00
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Internal forces: Variable, characteristically

Method EB 82-4 (Q = [G+Q] - G).

0.00 -0.202
-0.47 0.00755 0.0231 \ -0.171
-0.69 -0.227 | -2.03 \ -0.156
-1.19 -2.37 -6.55 -0.122
-1.50 -4.8 -9.33 \ -0.102
-2.00 -12.4 -21.1 -0.0706
-2.50 -21.4 -14.7 -0.0428
-3.00 -26.8 -6.59 -0.0211
-3.34 -28.2 \ -0.29 -0.0104
-3.76 -24.3 / 17.9 { -0.00302
-4.26 -9.79 40.3 -95.3e-06
-4.48 50.3

z M,qk V,qk u,gk
z H,q,k M,q,k V,q,k N, q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [KN/m2] [mm]
0.00 0.00 0.00 0.00 -0.20
-0.47 0.00 0.01 0.02 0.01 -0.17
-0.47 9.06 0.01 0.02 0.01 -0.17
-0.48 9.06 -0.00 -0.05 0.00 -0.17
-1.50 9.06 -4.80 -9.33 -0.99 -0.10
-1.50 23.48 -4.80 -9.33 -0.99 -0.10
-2.00 23.48 -12.40 -21.07 -2.23 -0.07
-2.00 -11.02 -12.40 -21.07 -2.23 -0.07
-3.34 -19.10 -28.20 -0.29 -5.50 -0.01
-3.34 -42.58 -28.20 -0.29 -5.50 -0.01
-3.35 -42.61 -28.12 -0.00 -5.50 -0.01
-4.48 -46.51 0.00 50.32 -5.44 -0.00
-4.48 -46.51 0.00 50.32 -5.44 0.00
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Internal forces: Design

0.00

-0.47 -0.0751 -0.479 -13.5
-0.69 -0.581 | -4.08 -20.5
-1.19 -4.88 -13.4 -36.3
-1.50 -10 -20.2 -46.2
-2.00 -25.4 -41.7 -62.2

-2.50 -42.6 -26.7 / -78.2

-3.00 -51.7 \ -9.4 / -94.2
3.25 -52.8 \ / -101.3
-3.76 -44.7 / 34.9 / -108.4
-4.26 -17.7 73.4 -116.8
-4.48 |_800902 £ 905 | -120.5

z M,d v,d N,d
Part: Archive No.:
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0.00 -0.263
-0.47 15.6 -0.222
-0.69 16.6 \ -0.202
-1.19 -0.158
-1.50 41.7 \ -0.132
-2.00 441 -0.0903
-2.50 -0.0541
-3.00 -37 -0.0264
-3.34 -73.9 -0.0133
-3.76 -75.9 -0.00372
-4.26 -116.6e-06
-4.48 -79.3
Z H,d urg+qu
z H,d M,d V,d N,d u, g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 0.00 -0.26
-0.47 2.04 -0.08 -0.48 -13.54 -0.22
-0.47 15.62 -0.08 -0.48 -13.54 -0.22
-1.50 23.37 -10.00 -20.19 -46.20 -0.13
-1.50 41.73 -10.00 -20.19 -46.20 -0.13
-2.00 44.14 -25.42 -41.66 -62.25 -0.09
-2.00 -27.50 -25.42 -41.66 -62.25 -0.09
-3.34 -38.64 -52.77 3.46 -101.27 -0.01
-3.34 -73.86 -52.77 3.46 -101.27 -0.01
-4.48 -79.28 0.00 90.45 -120.49 -0.00
-4.48 -79.28 0.01 90.46 -120.49 0.00
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Checks of earth statics

Substitute system according to Blum

0.00 -0.0853
-0.50 -0.0672 -0.402 \ -0.0702
-1.19 -0.975 -2.67 -0.0494
-1.50 -2.07 -4.59 \ -0.0404
-2.00 -5.05 -7.45 -0.0262
-2.50 -9.67 -11.2 -0.0135
-3.00 -16.4 -0.00367
-3.30 -21.5
-3.76 -11.1 0.00192 |
-4.26 -2.7 843.8e-06
-4.48

z M,gk V,gk u,gk
z M, g,k V,g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.09
-3.30 -21.54 -18.93 -68.37 0.00
-3.30 -21.54 24.98 -68.37 0.00
-3.76 -11.12 19.82 -74.23 0.00
-4.48 0.00 11.10 -83.26 0.00
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0.00 -0.24
-0.47 0.00755 0.0231 \ -0.201
-0.69 -0.227 -2.03 \ -0.182
-1.19 -2.37 -6.55 -0.14
-1.50 -4.8 -9.33 \ -0.115
-2.00 -12.4 -21.1 -0.0752
-2.50 -25.9 -0.0392
-3.00 -45.2 -44.5 -0.0109
-3.30 -59.4 \\ -51.5 \\
-3.76 -36 / 50.3 0.00619 |
-4.26 -10.9 50.3 0.00286
4.48 50.3
z M,qk V,qgk u,gk
Z M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.24
-0.47 0.01 0.02 0.01 -0.20
-0.48 -0.00 -0.05 -0.00 -0.20
-3.30 -59.42 -51.50 -5.45 0.00
-3.30 -59.42 51.35 -5.45 0.00
-3.76 -36.04 50.32 -5.56 0.01
-4.48 0.00 50.32 -5.56 0.00
Bh,gk = -43.91; Ch,gk = 11.10 [kN/m]
Bh,gk = -102.85; Ch,gk = 50.32 [kN/m]
Bh,d = -213.56; Ch,d = 90.45 [kN/m]
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Check of C-force (foot support)

z(C) = -4.48 [kN/m]
G,k = sum(y*h) = 71.76 [kN/m]
P,k = sum(Pz,k(x= 0.1)) = 0.00 [kN/m]
kpgh,C(phi= ©0.1; 6,C= 0.0°) = 1.002 [-]
kpch,C = 2.003 [-]

eph,C, gk =(G,k+P,k)*kpgh,C+2*c*sqrt(kpch,C)
= (71.76+0.00)*1.002+2*50.0%1.415

213.44 [kN/m2]

Ed = Ch,d = 90.45 [kN/m2]
6,t,EAU = Ed/(2*eph,C,d) = 0.30 [m]
§,t,EAB = 0.20 * t = 0.50 [m]
6,t = 6,t,EAB = 0.50 [m]
Rd = 2*§,t*eph,C,gk/vy,Re

= 2*%0.50*213.44/1.4

151.00 [kN/m2]

|Ed/Rd = 0.599 [-]. Passes requirement

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -3.30m
Rd = Eph,k/y,Re = 298.99 / 1.400 = 213.57 [kN/m]

|Ed(Bh,d)/Rd = 213.56 / 213.57 = 1.000 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-4.48

Pos. H Vv

H/V pressure G+P+W,k 32.82 1.66
Wall weight 87.84
H/V pressure passive 0.00
Bh,g,k z=-3.30 -43.91

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.05
Ch 11.10

Cv,g = Ch*tan(6,C=0.0°) 0.01
)2 0.00 89.46

(downwards)

Simple check, EAB R 9-3a
Nk >= Bvk: 89.51 >= 0.05 Passes requirement|

Sum of H and V forces, (G+Q)
Forces up to depth z:-4.48

Pos. H Vv

H/V pressure G+P+W,k 85.35 7.22

Wall weight 87.84

H/V pressure passive 0.00

Bh,g,k z=-3.30 -43.91

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.05

Bh,q,k z=-3.30 -102.85

Bv,q,k = Bh,k * tan(§,p=-0.07°) -0.12

ch,g 11.10

Cv,g = Ch*tan(6,C=0.0°) 0.01

Ch,q 50.32

Cv,q = Ch*tan(6,C=0.0°) 0.03

3 -0.00 94.93

(downwards)
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Simple check, EAB R 9-3a
|Vk >= Bvk: 95.10 >= 0.17 Passes requirement|

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

M€WPET.KUKAOU (KN Kol OUVTETOyU. o€ (m))
Kévtpo = ( -1.72, 0.34), Aktiva = 5.59
Apx.onu.= ( -6.79, -2.00), TeA.onu. = ( 3.86, 0.00)

rewpetpio Awpidwv:

No X Width dxM Weight Load Water- u* o C 0
b z-kat. ¢opt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -6.51 0.56 -4.80 5.9 0.0 0.0 -0.0 0.08 35.71 -44.96*
2 -5.96 0.56 -4.24 14.6 0.0 0.0 -1.7 0.8 35.71 -44.96*
3 -5.40 0.56 -3.68 20.9 0.0 0.0 -4.8 ©0.08 35.71 -41.18
4 -4.84 0.56 -3.12 25.7 0.0 0.0 -7.2 0.08 35.71 -33.95
5 -4.28 0.56 -2.56 29.6 0.0 0.0 -9.1 27.45 3.57 -27.29
6 -3.72 0.56 -2.00 32.7 0.0 0.0 -10.5 27.45 3.57 -21.01
7 -3.16 0.56 -1.44 35.0 0.0 0.0 -11.5 27.45 3.57 -14.98
8 -2.60 0.56 -0.89 36.5 0.0 0.0 -12.1 27.45 3.57 -9.12
9 -2.04 0.56 -0.33 37.3 0.0 0.0 -12.5 27.45 3.57 -3.35
10 -1.49 0.56 0.23 37.3 0.0 0.0 -12.5 27.45 3.57 2.38
11 -0.93 0.56 0.79 36.7 0.0 0.0 -12.2 27.45 3.57 8.14
12 -0.37 0.56 1.35 35.3 0.0 0.0 -11.6 27.45 3.57 13.98
13 0.19 0.56 1.91 50.5 0.0 0.0 -10.7 27.45 3.57 19.97
14 0.75 0.56 2.47 50.8 1.2 0.0 -9.3 27.45 3.57 26.20
15 1.31 0.56 3.03 47.1 24.0 0.0 -7.5 .68 35.71 32.79
16 1.87 ©0.56 3.58 42.5 24.0 0.0 -5.2 0.e8 35.71 39.91
17 2.42 0.56 4.14 36.5 24.0 0.0 -2.2 0.08 35.71 47.86
18 2.98 0.56 4.70 28.3 24.0 0.0 -0.2 0.8 35.71 57.30
19 3.56 0.60 5.28 16.06 10.2 0.0 -0.0 20.46 1.43 70.88
¥Rk Tnueiwon: Itig Awpideg onuelwpéveg pe '*'
neplopiotnke to theta oto 45°-Phi/2.

Juvelod. Katakopupwv ¢optiwv:

No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T

+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [- [kN/m]

1 5.93 -5.09 19.96 0.707211 28.23

2 14.60 -11.07 19.97 0.707211 28.24

3 20.90 -13.76 19.98 0.752238 26.56

4 25.70 -14.35 19.98 0.829212 24.10

5 29.58 -13.56 12.66 0.794707 15.93

6 32.72 -11.73 13.56 0.860042 15.77

7 35.01 -9.05 14.22 0.913023 15.57

8 36.51 -5.79 14.65 0.954871 15.34

9 37.27 -2.18 14.87 0.986300 15.08

10 37.33 1.55 14.89 1.007651 14.77

11 36.69 5.19 14.70 1.018951 14.43

12 35.31 8.53 14.31 1.019913 14.03

13 50.54 17.26 22.71 1.009894 22.49

14 52.06 22.98 24.20 0.987773 24.50

15 71.04 38.47 20.04 0.840984 23.83

16 66.44 42.63 20.04 0.767457 26.11

17 60.44 44 .82 20.04 0.671336 29.85

18 52.28 43.99 20.03 0.540685 37.04
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No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] - [kN/m]
19 26.20 24.75 10.62 0.466572 22.77
163.60 414.63
Apdon Ed = (163.6*5.59 )
Avtiotoon Rd = (414.6*%5.59 +0.0)
SLIP-CIRCLE y = Ed/Rd = ©.39 < 1.0: EAeyxoc ekmAnpidnke. |
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ddaon ekokadng 2 "[2] Situation 2"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOX
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,8r [kN/m2] 110 110 110
W,A, max [°] 99 99 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
V>R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
YsP [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 99
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -2.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -2.00 -1.50

Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwdng APTINOX:
z= -10.00
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Mopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

1.00 0.00 3.50 ©0.00 0.00 33.00 ©0.00 33.00 q 1

Katavoun edad.méoswv

Katavopur] €6a¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:

x [m] 0.00
z [m] -3.00
Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1io. 0.00 0.0000

NMapauetpot urtoAoyitouou

Earth pressure options
TuApa €6ad.wbroswv: Evepyég wbroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution 71: ©.000, Z2: -1.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOntkégwOnoeLg
Method of calculation: KAooikdg, Pregl/Sokolovsky (DIN 4085).

Options for water pressure

Ztip§n moda
Nnédag op1lovtiwg PETAKLVOUUEVOG

Aykupla

Anchor checks (lower failure plane): Nau

Anchor forces with safety level of DS-P: Nai
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kegh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMUXWUOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis
Earth pressure, horizontal

Pressures characteristic, no

redistribution, continous wall

0.00
-0.69 2.23 | 2.06
-1.50 7.25 235
-100.3
-3.00 -120.4 10.2
23.5
-4.50 -305.3 13.4
-10.00 -820.7 30.2
-13.00 -334.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 .00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-2.00 -0.00 6.61 23.48 44.14
-2.00 -100.29 6.61 23.48 44.14
-3.34 -123.80 10.79 23.48 49.78
-3.34 -123.80 10.79 0.00 14.56
-4.50 -135.45 12.86 0.00 17.36
-4.50 -305.34 13.38 0.00 18.06
-10.00 -820.67 30.24 0.00 40.82
-10.00 -304.80 25.14 0.00 33.93
-13.00 -334.94 30.49 0.00 41.17
Eph,G, k:-4358.35, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 236.52, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 398.10
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]
0.00 4.47

9.06
-1.00 4.47 19.6
235 F—
-2.00 6.61 441
-3.00 10.2
23.5 49.8
-4.50 13.4 18.1 |
-6.24 18.7 25.3
-7.02 21.1 28.5
-10.00
-11.05 27 36.5
-12.09 28.9 39
-13.00 30.5 41.2
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 4.47 6.03
-0.47 4.47 0.00 6.03
-0.47 4.47 9.06 19.62
-1.00 4.47 9.06 19.62
-1.00 2.98 9.06 17.61
-1.50 2.98 9.06 17.61
-1.50 2.98 23.48 39.25
-2.00 2.98 23.48 39.25
-2.00 6.61 23.48 44.14
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-10.00 30.24 0.00 40.82
-10.00 25.14 0.00 33.93
-13.00 30.49 0.00 41.17
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= 3.356 kN/m Support
z= -8.216. Fx=-239.875 kN/m Support

0.00 ~-0.106
-1.00 -3.91 -7.83 0.105
-2.00 -13.2 -10.8 0.312
-3.00 -27.9 -19.2 0.502
-4.00 -52.5 -30.3 0.658
-5.00 -89.2 -43.6
0.762
-6.00 -140.7 -60 0.715
-6. -190.2 \ -74.1
6.74 0.555
-7.78 0.254
-323.3 132.5
-8.72 -0.376
-203.7 106.2
-9.72 -1.34
-129.2
-10.77 -72.5 -2.55
-11.81 -21.1 -3.84
-13.00 -5.36
z M,gk u,gk
z H,g,k M, g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [KN/m2] [mm]
0.00 4.47 0.00 0.00 -0.11
-0.00 4.47 -0.00 -0.00 -0.11
-0.50 4.47 -0.56 -10.91 0.00
-0.50 4.47 -0.56 -10.01 0.00
-1.00 4.47 -3.91 -20.93 0.11
-1.00 2.98 -3.91 -20.93 0.11
-2.00 2.98 -13.23 -42.48 0.31
-2.00 6.61 -13.23 -42.48 0.31
-4.50 12.86 -69.20 -82.41 0.72
-4.50 13.38 -69.20 -82.41 0.72
-5.50 16.45 -112.89 -101.04 0.76
-8.22 24.78 -323.32 -157.87 0.00
-8.22 24.78 -323.32 132.52 -157.87 0.00
-10.00 30.24 -129.19 83.45 -200.18 -1.65
-10.00 25.14 -129.19 83.45 -200.18 -1.65
-13.00 30.49 -0.00 0.00 -238.08 -5.36
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -41.195 kN/m Support
z= -8.216. Fx= -11.337 kN/m Support

Record:

0.00 0.0854
40.9 /
-1.00 -0.0845
36.4 31.9
-2.00 -0.232
-3.00 57.8 \ -0.323
-3.84 43.9 -11.4 -0.349
-4.50 42.1
| -0.319
-5.50 30.8
-6.24 22.4 | 0.247
-0.173
-7.02 13.6 -11.3 —
-7.78 4.94 -0.053
-11.3
-8.72
-9.72
-10.77
-11.81
-13.00
z M,qgk V,gk u,qk
z H,q,k M, q,k V,q,k N, q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 0.00 0.09
-0.47 0.00 0.03 -0.00 0.00 0.01
-0.47 9.06 0.03 0.00 0.00 0.01
-0.47 9.06 0.03 0.00 -0.00 0.01
-0.50 9.06 -0.00 -0.24 -0.03 0.00
-0.50 9.06 -0.00 40.92 -11.07 -0.00
-1.50 9.06 36.39 31.87 -12.02 -0.16
-1.50 23.48 36.39 31.87 -12.02 -0.16
-2.86 23.48 57.42 0.00 -15.40 -0.31
-3.00 23.48 57.78 -3.35 -15.75 -0.32
-3.34 23.48 55.57 -11.29 -16.59 -0.34
-3.34 0.00 55.57 -11.29 -16.59 -0.34
-3.50 0.00 53.17 -11.39 -16.59 -0.34
-4.00 0.00 47 .47 -11.39 -16.59 -0.35
-6.00 0.00 25.12 -11.34 -16.59 -0.25
-8.22 0.00 0.00 -11.34 -16.59 0.00
-8.22 0.00 0.00 -0.00 -16.59 0.00
-10.00 0.00 0.00 -0.00 -16.59 0.22
-11.05 0.00 0.00 -0.00 -16.59 0.35
-12.18 0.00 0.00 -0.00 -16.59 0.48
-12.85 0.00 -0.00 -0.00 -16.59 0.57
-12.90 0.00 -0.00 -0.00 -16.59 0.57
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-12.99 0.00 0.00 0.00 -16.59 0.58
-13.00 0.00 0.00 0.00 -16.59 0.58

Internal forces: Design

z= -0.500. Fx= -57.261 kN/m Support
z= -8.216. Fx=-3490.838 kN/m Support

0.00
-30.1
-1.00
35.2 -60.8
-2.00
-93.3
-3.00
-47.7 -116.4
-3.84
-4.50 -63.5 | -1334
-65.7 -75.8 -148.5
-5.50 /
6.24 -152.3 -98 / -174.5
-231.7 -117. -194.
7.02 3 117.1 94.8
-7.78 / -224.9
-436.5 178.9
-8.72 -253.5
-275
-9.72 -285.7
-174.4
-10.77 -97.9 / -308.3
-11.81 -28.5 / -326
-13.00 / -346.3
Z M,d Nld
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0.00 6.03 ~-0.0203
-1.00 19.6 | 0.021
-2.00 441 I 0.0799 |
-3.00 0.178
49.8
-3.84 0.287
-4.50 18.1 0.375
-5.50
-6.24 25.3 0.493
0.455
-7.02 28.5 \ —
-7.78 0.201
-8.72 -0.315
-9.72 -1.16
-10.77 -2.24
EEEE— 36.5
-11.81 / 3.4
39 \
-13.00 41.2 \ / -4.77
Z H,d u'g"'qpk
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 6.03 0.00 0.00 0.00 -0.02
-0.47 6.03 -0.67 -2.84 -13.85 -0.00
-0.47 19.62 -0.67 -2.84 -13.85 -0.00
-0.50 19.62 -0.76 -3.42 -14.78 -0.00
-0.50 19.62 -0.76 53.84 -30.12 -0.00
-0.50 19.62 -0.76 53.84 -30.12 0.00
-0.52 19.62 0.00 53.53 -30.60 0.00
-1.00 19.62 23.71 44.03 -45.57 0.02
-1.00 17.61 23.71 44.03 -45.57 0.02
-1.50 17.61 43.52 35.22 -60.84 0.05
-1.50 39.25 43.52 35.22 -60.84 0.05
-2.00 39.25 56.22 15.60 -77.25 0.08
-2.00 44.14 56.22 15.60 -77.25 0.08
-2.34 45.80 57.72 -0.00 -88.29 0.11
-2.50 46.55 58.41 -7.07 -93.29 0.12
-3.34 49.78 35.58 -47.74 -116.40 0.22
-3.34 14.56 35.58 -47.74 -116.40 0.22
-4.01 16.17 0.00 -58.03 -127.73 0.31
-4.50 17.36 -30.22 -66.25 -136.15 0.37
-4.50 18.06 -30.22 -66.25 -136.15 0.37
-6.00 24.27 -152.27 -98.01 -174.49 0.49
-8.22 33.46 -436.48 -161.93 -238.01 0.00
-8.22 33.46 -436.48 178.90 -238.01 0.00
-10.00 40.82 -174.40 112.65 -295.13 -1.43
-10.00 33.93 -174.40 112.65 -295.13 -1.43
-13.00 41.17 -0.00 0.00 -346.30 -4.77
-13.00 41.17 0.00 0.00 -346.30 -4.77
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Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 106.7 -57.3

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.22 m
Rd = Eph,k/y,Re = 4358.35 / 1.400 = 3113.11 [kN/m]

|Ed(Uh,d)/Rd = 340.84 / 3113.11 = 0.109 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 236.52 49.97
Wall weight 189.01
H/V pressure passive 0.00
Support z: -0.50 3.36 -0.90
Bh,g,k z=-8.22 -239.88

Bv,g,k = Bh,k * tan(§,p=-22.00°) -96.92
) -0.00 141.16

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

|Vk >= Bvk: 238.08 >= 96.92 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 289.05 55.52
Wall weight 189.01
H/V pressure passive 0.00
Support z: -0.50 -37.84 10.14
Bh,g,k z=-8.22 -239.88

Bv,g,k = Bh,k * tan(§,p=-22.00°) -96.92
Bh,q,k z=-8.22 -11.34

Bv,q,k = Bh,k * tan(§,p=-22.00°) -4.58
)3 0.00 153.17

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 254.67 >= 101.50 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane
Nepimt.®éptiong: 6Aa ta ¢optia BS-P
AutOp. umoAoy. pAKoug aykupiwv:
All anchors are extended (if necessary)
Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.
W,k covnnnn. : Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.
Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure

body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 01 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd

[0
3

[m] ] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 53.0 57.5 8.12 627.9 477.6 4.4 294.3 248.2 59.3  0.24

Decisive failure body:

Fewpetpia:
Foot point of lower failure plane X/z = 0.01/-13.00 m
Intersection lower/upper slid. plane x/z = 7.84/ -2.60 m
Intersection upper slid. plane/surface x/z = 9.50/ ©.00 m
Intersection separation plane/surface x/z = 7.84/ 0.0 m
Inclination lower failure plane 91 = 53.02°
Inclination upper failure plane 92 = 57.50°
Inclination separation plane 312 = 90.00°
Loads / forces (char.)
Fx Fz F

[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -1257.6 1257.6
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 318.1 422.5 528.8
Pore water pressure on main body u,k: 0.1 376.4 376.4
Earth pres. on separation plane Eal,k: -4.4 -0.0 4.4 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 289.1 55.5 294.3
Force in lower failure plane Q,k: -267.2 395.8 477 .6
Sum = possible anchor forces: Ra_cal,k: 335.6 -89.9 347.5
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Force polygon
B Ra
Q
G
U
W /C
FIEa2
Acting anchor forces Ed: Sum(A,d) = 59.3 kN/m
Possible anchor forces Rd: Ra_cal,d = 347.5/1.400 = 248.2 kN/m

|Verif. of lower failure plane Ed/Rd = ©.24 < 1.0: EAeyX0G €KMANPWONKE.

Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 106.7 Passes requirement

|Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [KkN] [-] [kN] [kN] [-]
-0.50 8.00 318 110 879.1 1.1e@ 799.2 > 106.7 0.1

|Check of anchor's soil friction: Passes requirement|

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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l€wpET . KUKAOU (UriKn KOl OUVTETOYU. o€ (m))
15.55
Apx.onu.= (-17.57, -2.00), TeA.onu. = ( 12.75, 0.00)

Keévtpo =

(

-2.63,

rewpetpio Awpidwv:

2.32), Aktiva =

No X Width dxM Weight Load Water- u* ¢ C 0
b z-kat. ¢opt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -16.79 1.56 -14.16 65.5 0.0 0.0 -20.2 0.08 35.71 -44.96*
2 -15.23 1.56 -12.61 157.8 0.0 0.0 -57.4 27.45 3.57 -31.27%*
3 -13.68 1.56 -11.05 222.0 0.0 0.0 -86.6 27.45 3.57 -31.27%
4 -12.12 1.56 -9.50 270.1 0.0 0.0 -108.2 27.45 3.57 -31.27%*
5 -10.57 1.56 -7.94 302.9 0.0 0.0 -124.8 0.08 71.43 -30.71
6 -9.01 1.56 -6.39 328.1 0.0 0.0 -137.4 0.08 71.43 -24.25
7 -7.46 1.56 -4.83 346.8 0.0 0.0 -146.8 0.08 71.43 -18.10
8 -5.99 1.56 -3.28 359.9 0.0 0.0 -153.4 0.08 71.43 -12.16
9 -4.35 1.56 -1.72 367.8 0.0 0.0 -157.3 0.08 71.43 -6.35
106 -2.79 1.56 -0.17 370.7 0.0 0.0 -158.8 0.08 71.43 -0.61
11 -1.24 1.56 1.39 368.8 0.0 0.0 -157.9 0.08 71.43 5.12
12 ©0.32 1.56 2.94 402.6 4.1 0.0 -154.4 0.08 71.43 10.91
13 1.87 1.56 4.50 497.6 66.7 0.0 -148.5 0.08 71.43 16.82
14 3.43 1.56 6.05 390.1 36.4 0.0 -139.7 0.8 71.43 22.91
15 4.98 1.56 7.61 366.4 0.0 0.0 -127.8 0.08 71.43 29.30
16 6.54 1.56 9.17 335.4 0.0 0.0 -112.1 0.08 71.43 36.11
17 8.09 1.56 10.72 290.9 0.0 0.0 -91.7 27.45 3.57 43.58
18 9.65 1.56 12.28 230.8 0.0 0.0 -64.5 27.45 3.57 52.12
19 11.59 2.32 14.22 178.5 0.0 0.0 -36.5 0.08 35.71 66.07
¥Rk Tnueiwon: Itig Awpideg onuelwpéveg pe '*'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [- [kN/m]
1 65.52 -59.66 55.60 0.707466 78.60
2 157.78 -127.91 57.73 0.818084 70.57
3 222.01 -157.78 75.92 0.818084 92.80
4 270.09 -164.94 89.66 0.818084 109.60
5 302.94 -154.71 111.33 0.859679 129.50
6 328.10 -134.74 111.35 0.911705 122.13
7 346.84 -107.75 111.36 0.950458 117.17
8 359.92 -75.82 111.37 0.977517 113.93
9 367.80 -40.71 111.38 0.993836 112.07
10 370.74 -3.96 111.38 0.999941 111.39
11 368.84 32.95 111.38 0.996019 111.82
12 406.74 77.01 111.44 0.981950 113.48
13 474.34 137.24 111.54 0.957285 116.52
14  426.54 166.06 111.48 0.921173 121.02
15 366.45 179.31 111.42 0.872193 127.74
16 335.39 197.65 111.39 0.808006 137.86
17  290.94 200.55 109.06 0.773070 141.08
18  230.82 182.19 91.99 0.669646 137.36
19 178.48 163.14 83.23 0.405715 205.15
308.14 2269.80
Apdon Ed = (308.1*15.55)
Avtiotoon Rd = (2269.8*15.55 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.14 < 1.0: EAgyxog sKnAnpwanK£.|
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®ddaon ekokadng 3 "[3] Situation 3"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,8r [kN/m2] 110 110 110
W,A, max [°] 99 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
V>R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -4.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -4.00 -1.50

Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOX:
z= -10.00
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Mopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

1.006 0.00 3.50 ©0.00 0.00 33.00 0.00 33.00 q 1

Katavoun edad.néocswv

Katavopur] €60¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:

x [m] 0.00 0.00
z [m] -6.00 -3.00
Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1o. 0.00 0.0000

Mapauetpot urtoAoyitouou

Earth pressure options
TuApa €6ad.wbroswv: Evepy€g wbroeig.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution 71: ©.000, Z2: -2.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOntkégwOnoeLg
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

Ztnp§n moda
Nnédag opilovtiwg PETAKLVOUPEVOG

Aykupla

Anchor checks (lower failure plane): Nau

Anchor forces with safety level of DS-P: Nai
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kegh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMUXWHUOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23 2.06
-1.50 7.25 23.5 [N
-3.00 10.2
-] 23.5
-4.00 -100.3
13.4
-6.00 -370.9
-10.00 -745.7 30.2
-13.00 -324.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.00 -0.00 11.97 0.00 16.15
-4.00 -100.29 11.97 0.00 16.15
-4.50 -110.34 12.86 0.00 17.36
-4.50 -117.95 13.38 0.00 18.06
-10.00 -745.71 30.24 0.00 40.82
-10.00 -294.76 25.14 0.00 33.93
-13.00 -324.89 30.49 0.00 41.17

Eph,G,k:-3582.08, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:  ©0.00, Eah,PQ,k: 52.53, Eah,d: 398.10
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MNigon vepou

z Wp, k Wa, k W, k

[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-6.24 -2.40 32.40 30.00
-13.00 -70.00 100.00 30.00

H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00 7.34 9.91
E 9.06
-1.50 = 235 | 451 | |
7.34 B e
-3.00 6.12 ||
— 23.5
-4.00 22 29.7
-6.00 48 64.8
s sl ol |
-10.00 =]
-11.05 57 77
-12.09 58.9 79.5
-13.00 60.5 81.7
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 7.34 9.91
-0.47 7.34 0.00 9.91
-0.47 7.34 9.06 23.50
-1.50 7.34 9.06 23.50
-1.50 7.34 23.48 45.13
-2.00 7.34 23.48 45.13
-2.00 6.12 23.48 43.48
-3.34 9.52 23.48 48.07
-3.34 9.52 0.00 12.85
-4.00 16.12 0.00 21.76
-4.00 21.97 0.00 29.65
-4.50 27.86 0.00 37.61
-4.50 28.38 0.00 38.31
-10.00 60.24 0.00 81.32
-10.00 55.14 0.00 74.43
-13.00 60.49 0.00 81.67
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -14.305 kN/m Support
z= -8.731. Fx=-477.215 kN/m Support

0.00 ~-0.0728
-1.00 3.48 0.0729
3.29
-2.00 6.77 0.222
-3.44
-3.00 3.33 0.379
-10.8
-4.00 -7.89 | 0.539
-30.1
-5.00 -38.6 0.688
\ -65
-6.00 -104.1 989 0.797
-6.74 182 -137.9 0.759
-7.78 -338.4 -177.6 0.571
-8.73 -531.8 \ 247.4
-9.73 -313.1 / 189.6 -1.12
-10.77 -147.1 / 130.5 -2.69
-11.81 -42.3 / 70.7 -4.44
-13.00 / -6.52
z M,gk V,gk u,gk
Z H,g,k M, g,k V,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 7.34 0.00 -0.00 0.00 -0.07
-0.50 7.34 -0.92 -3.67 -10.69 -0.00
-0.50 7.34 -0.92 10.63 -14.52 -0.00
-0.60 7.34 0.00 9.87 -16.76 0.02
-1.95 7.34 6.70 0.00 -45.49 0.21
-2.00 7.34 6.77 -0.38 -46.60 0.22
-2.00 6.12 6.77 -0.38 -46.60 0.22
-3.39 10.06 -0.00 -9.90 -76.34 0.44
-4.00 16.12 -7.89 -17.61 -89.24 0.54
-4.00 21.97 -7.89 -17.61 -89.24 0.54
-4.50 27.86 -19.69 -30.07 -99.75 0.62
-4.50 28.38 -19.69 -30.07 -99.75 0.62
-6.24 48.71 -126.42 -98.94 -132.95 0.80
-8.73 56.35 -531.83 -229.78 -187.01 0.00
-8.73 56.35 -531.83 247 .44 -187.01 0.00
-10.00 60.24 -264.19 173.45 -217.51 -1.50
-10.00 55.14 -264.19 173.45 -217.51 -1.50
-13.00 60.49 0.00 0.00 -255.41 -6.52
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -41.904 kN/m Support
z= -8.731. Fx= -10.628 kN/m Support

Record:

0.00 0.0939
41.6 /
-1.00 -0.0929
37.1
-2.00 -0.257
-3.00 59.5 -0.363
210.9 |\
-3.84 52.4 -0.403
-4.50
| -0.383
-5.50
624 -10.6 -0.317
-0.245
-7.02 -10.6 —
-7.78 -0.123
-8.73 =
-9.73
-10.77
-11.81
-13.00
z M, gk V,qk
z H,q,k M,q,k V,q,k
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 0.00 0.05 0.00
-0.47 9.06 0.05 0.00
-0.50 9.06 0.00 -0.25
-0.50 9.06 0.00 41.63
-1.50 9.06 37.10 32.58
-1.50 23.48 37.10 32.58
-2.89 23.48 59.19 0.00
-3.00 23.48 59.55 -2.64
-3.34 23.48 57.54 -10.36
-3.34 0.00 57.54 -10.36
-3.50 0.00 55.27 -10.90
-3.84 0.00 52.36 -10.36
-4.00 0.00 50.28 -10.63
-6.24 0.00 26.47 -10.63
-8.28 0.00 4.79 -10.63
-8.73 0.00 0.00 -10.63
-8.73 0.00 -0.00 -10.63
-8.73 0.00 -0.00 0.00
-11.81 0.00 -0.00 0.00
-12.87 0.00 0.00 0.00
-12.90 0.00 0.00 0.00
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z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-13.00 0.00 0.00 -0.00 -16.78 0.56
Internal forces: Design
z= -0.500. Fx= -82.168 kN/m Support
z= -8.731. Fx=-660.182 kN/m Support
0.00
-1.00 34.2 -51.6
53.3
-2.00 -83.1
94.8 | 9
-3.00 -115.6
86.9 -28.3 —
-3.84 64.8 -39.7 | -141
-4.50 -159.8
7.42 -77.9
-5.50 -185
-6.24 =I 1338 -204.7
-7.02 212 | 1829 / -226.4
-7.78 -441.7 -255.7 / -248.6
-8.73 718 \ 334 / 277.6
-9.73 -422.7 / / -309.9
-10.77 -198.6 / / -331.9
-11.81 -57.2 / -349.7
-13.00 / -370
z Mm,d N,d
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0.00 9.91 0.0211
-1.00 -0.02
45.1
-2.00
-3.00 0.0156
-3.84 59,7 0.113
-4.50 0.217
-5.50 0.393
4,
-6.24 64.8 0.502
-7.02 69 0.545
-7.78 0.448 |
-8.73
-9.73 | -0.993
-10.77 / -2.42
EE— 77
-11.81 / -4.03
_— 79.5
-13.00 81.7 / -5.95
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 9.91 0.00 -0.00 0.00 0.02
-0.00 9.91 -0.00 -0.00 0.00 0.02
-0.47 9.91 -1.09 -4.66 -13.57 0.00
-0.47 23.50 -1.09 -4.66 -13.57 0.00
-0.50 23.50 -1.25 -5.36 -14.48 0.00
-0.50 23.50 -1.25 -5.36 -14.48 -0.00
-0.50 23.50 -1.25 76 .80 -36.49 -0.00
-0.52 23.50 -0.00 76.39 -37.03 -0.00
-1.50 23.50 63.81 53.31 -66.80 -0.03
-1.50 45.13 63.81 53.31 -66.80 -0.03
-2.00 45.13 84.82 30.74 -83.09 -0.03
-2.00 43.48 84.82 30.74 -83.09 -0.03
-2.50 43.48 94.76 9.00 -99.35 -0.02
-2.71 43.48 94.37 0.00 -106.08 -0.00
-2.77 43.48 94.25 -2.83 -108.19 0.00
-3.34 48.07 86.89 -28.30 -126.65 0.05
-3.34 12.85 86.89 -28.30 -126.65 0.05
-4.00 21.76 64.77 -39.72 -145.65 0.14
-4.00 29.65 64.77 -39.72 -145.65 0.14
-4.50 37.61 40.87 -56.54 -159.83 0.22
-4.50 38.31 40.87 -56.54 -159.83 0.22
-5.08 48.58 0.00 -82.13 -174.29 0.32
-7.02 68.99 -267.91 -202.07 -226.40 0.54
-8.73 76.07 -717.97 -326.14 -277.64 0.00
-8.73 76.07 -717.97 334.04 -277.64 0.00
-10.00 81.32 -356.65 234.15 -318.82 -1.33
-10.00 74.43 -356.65 234.15 -318.82 -1.33
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z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-13.00 81.67 -0.00 0.00 -369.98 -5.95

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 153.1 -82.2

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.73 m
Rd = Eph,k/y,Re = 3582.08 / 1.400 = 2558.63 [kN/m]

|Ed(Uh,d)/Rd = 660.18 / 2558.63 = 0.258 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00
Pos. H V
H/V pressure G+P+W,k 491.52 49.97
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -14.30 3.83
Bh,g,k z=-8.73 -477.21
Bv,g,k = Bh,k * tan(§,p=-22.00°) -192.81
3 0.00 62.60

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.
Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 255.41 >= 192.81 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 544.05 55.52
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -56.21 15.06
Bh,g,k z=-8.73 -477.21

Bv,g,k = Bh,k * tan(§,p=-22.00°) -192.81
Bh,q,k z=-8.73 -10.63

Bv,q,k = Bh,k * tan(§,p=-22.00°) -4.29
z 0.00 75.09

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Ik >= Bvk: 272.19 >= 197.10 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane
Mepimr.Péptiong: 6Aa ta doptia BS-P
Autép. umoloy. pikoug aykupiwv:

All

anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1 : Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.

Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure

body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]

-0.50 53.0 57.5 8.12 627.9 477.6 4.4 294.3 248.2 85.1 0.34

Decisive failure body:

Fewpetpia:
Foot point of lower failure plane x/z = 0.01/-13.00 m
Intersection lower/upper slid. plane x/z = 7.84/ -2.60 m
Intersection upper slid. plane/surface x/z = 9.50/ ©.00 m
Intersection separation plane/surface x/z = 7.84/ ©.00 m
Inclination lower failure plane U1 = 53.02°
Inclination upper failure plane 32 = 57.50°
Inclination separation plane ¥12 = 90.00°
Loads / forces (char.)
Fx Fz F

[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -1257.6 1257.6
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane G, k: 318.1 422.5 528.8
Pore water pressure on main body U,k: 0.1 376.4 376.4
Earth pres. on separation plane Eal,k: -4.4 -0.0 4.4 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 289.1 55.5 294.3
Force in lower failure plane Q,k: -267.2 395.8 477.6
Sum = possible anchor forces: Ra_cal,k: 335.6 -89.9 347.5
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Force polygon
B Ra
Q
G
U
W /C
FIEa2
Acting anchor forces Ed: Sum(A,d) = 85.1 kN/m
Possible anchor forces Rd: Ra_cal,d = 347.5/1.400 = 248.2 kN/m

|Verif. of lower failure plane Ed/Rd = ©0.34 < 1.0: EAeyX0G €KMANPWONKE.

Check of steel tension
l,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 153.1 Passes requirement

|Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [KkN] [-] [kN] [kN] [-]
-0.50 8.00 318 110 879.1 1.1e@ 799.2 > 153.1 0.2

|Check of anchor's soil friction: Passes requirement|

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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l€wpET . KUKAOU (UriKn KOl OUVTETOYU. o€ (m))
Kévtpo = ( -0.85, 0.12), Aktiva = 13.15
Apx.onu.= (-13.34, -4.00), TeA.onu. = ( 12.31, 0.00)

rewpetpio Awpidwv:

No X Width dxM Weight Load Water- u* ¢ C 0
b z-kat. ¢opt.

[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1-12.68 1.32 -11.84 46.4 0.0 0.0 -5.4 27.45 3.57 -31.27%
2 -11.37 1.32 -10.52 110.2 0.0 0.0 -22.4 27.45 3.57 -31.27%*
3 -10.65 1.32 -9.20 154.6 0.0 0.0 -42.5 27.45 3.57 -31.27%
4 -8.74 1.32 -7.89 186.7 0.0 0.0 -57.6 0.08 71.43 -36.85
5 -7.42 1.32 -6.57 209.5 0.0 0.0 -69.1 0.8 71.43 -29.98
6 -6.11 1.32 -5.26 227.0 0.0 0.0 -77.9 0.8 71.43 -23.56
7 -4.79 1.32 -3.94 239.9 0.0 0.0 -84.4 0.08 71.43 -17.44
8 -3.47 1.32 -2.63 248.9 0.0 0.0 -88.8 0.08 71.43 -11.52
9 -2.16 1.32 -1.31 254.1 0.0 0.0 -91.5 0.08 71.43 -5.73

106 -0.84 1.32 ©0.00 255.8 0.0 0.0 -92.4 0.08 71.43 0.01
11 0.47 1.32 1.32 341.0 5.5 0.0 -111.2 0.08 71.43 5.75
12 1.79 1.32 2.63 350.1 56.4 0.0 -128.3 0.08 71.43 11.55
13 3.10 1.32 3.95 341.2 45.3 0.0 -123.8 0.08 71.43 17.47
14 4.42 1.32 5.26 328.2 0.0 0.0 -117.3 0.8 71.43 23.59
15 5.73 1.32 6.58 310.7 0.0 0.0 -108.5 0.08 71.43 30.02
16 7.5 1.32 7.99 287.9 0.0 0.0 -97.0 0.8 71.43 36.89
17 8.36 1.32 9.21  255.7 0.0 0.0 -81.9 27.45 3.57 44.45
18 9.68 1.32 10.53 211.3 0.0 0.0 -61.7 27.45 3.57 53.15
19 11.32 1.97 12.17 188.1 0.0 0.0 -37.5 27.45 3.57 67.68
¥Rk Tnueiwon: Itig Awpideg onuelwpéveg pe '*'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(op) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [- [kN/m]
1 46.490 -41.75 26.01 0.781050 33.30
2 110.22 -88.15 50.33 0.781050 64.44
3 154.63 -108.20 62.93 0.781050 80.57
4 186.69 -111.97 94.14 0.799945 117.68
5 209.52 -104.71 94.15 0.865969 108.72
6 226.98 -90.74 94.16 0.916464 102.75
7 239.92 -71.92 94.17 0.953898 98.72
8 248.86 -49.71 94.18 0.979767 96.12
9 254.11 -25.35 94.18 0.994973 94.66
10  255.84 0.06 94.18 1.000000 94.18
11  346.59 34.74 94.28 0.995002 94.76
12 406.54 81.40 94.34 0.979825 96.29
13  386.43 116.02 94.32 0.953981 98.87
14  328.20 131.35 94.25 0.916566 102.83
15 310.71 155.43 94.24 0.866082 108.81
16  287.85 172.78 94.22 0.800055 117.77
17  255.74 179.07 94.99 0.813259 116.81
18  211.27 169.06 82.38 0.713221 115.50
19 188.11 174.02 85.28 0.510978 166.90
521.43 1909.69
Apdon Ed = (521.4*13.15)
Avtiotoon Rd = (1909.7*13.15 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.27 < 1.0: EAgyxog sKnAnpwanK£.|
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ddaon ekokadng 4 "[4] Situation 4"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
\' [kN/m3] 20 22.5
V,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
® ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,8r [kN/m2] 110 110 110
W,A, max [°] 99 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
V>R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
® [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-1 1.994195 0.8126539
K,eh [-] 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -4.00 0.00

Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -4.00 -1.50

Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:

z= -4.50
Mopeia avwtepou 4. otpwpatog Appwéng APTINOX:
z= -10.00
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Mopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

1.006 0.00 3.50 ©0.00 0.00 33.00 0.00 33.00 q 1

Katavoun edad.néocswv

Katavopur] €60¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:
x [m] 0.00 0.00
z [m] -6.00 -3.00

Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 aop1o. 0.00 0.0000
-3.00 0.00 15.00 aop1o. 0.00 0.0000

Mapcauetpot urtoAoyLouov
Earth pressure options
TuAua €dad.wbrioswv: Evepy€g wlroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 490.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Triangle (perpend. to wall).
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: -0.500, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtApLén moda
Nnédog op1lovtiwg PETAKLVOUUEVOG

AykUpLa

Anchor checks (lower failure plane): Nat

Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 TEXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOX
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23 2.06
-1.50 7.25 23.5 [N
-3.00 10.2
-] 23.5
-4.00 -100.3
13.4
-6.00 -370.9
-10.00 -745.7 30.2
-13.00 -324.9 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.00 -0.00 11.97 0.00 16.15
-4.00 -100.29 11.97 0.00 16.15
-4.50 -110.34 12.86 0.00 17.36
-4.50 -117.95 13.38 0.00 18.06
-10.00 -745.71 30.24 0.00 40.82
-10.00 -294.76 25.14 0.00 33.93
-13.00 -324.89 30.49 0.00 41.17

Eph,G,k:-3582.08, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:  ©0.00, Eah,PQ,k: 52.53, Eah,d: 398.10
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MNigon vepou

z Wp, k Wa, k W, k

[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-6.24 -2.40 32.40 30.00
-13.00 -70.00 100.00 30.00

H-pressure on static system

Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00
9.06 22.7
-1.50 23.5 44.9
-3.00 7.18
23.5
-4.00 22 29.7
-6.00 48 64.8
g0 sa| | ol |
-10.00 =]
-11.05 57 77
-12.09 58.9 79.5
-13.00 60.5 81.7
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 6.75 0.00 9.11
-0.47 6.75 9.06 22.69
-1.50 7.18 9.06 23.28
-1.50 7.18 23.48 44 .91
-3.34 10.58 23.48 49.50
-3.34 10.58 0.00 14.28
-4.00 17.18 0.00 23.19
-4.00 21.97 0.00 29.65
-4.50 27.86 0.00 37.61
-4.50 28.38 0.00 38.31
-10.00 60.24 0.00 81.32
-10.00 55.14 0.00 74.43
-13.00 60.49 0.00 81.67
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -39.142 kN/m Support
36.675 kN/m Support
z= -8.731. Fx=-489.052 kN/m Support

z= -3.000. Fx=

0.00 0.0198

-1.00 E

30.2

-2.00

-3.00 19.4 f

-3.84 -26.8 0.0893

-4.50 -41.9 0.191

-5.50 -27.9 -76.8 0.367

-6.24 -96.9 -110.8 0.479

-7.02 -198.4 -149.7 0.528

-7.78 -327.2 \\\ -189.4 0.438

-8.73 -531.8 \

-9.73 -313.1 / 189.6 -0.983
-10.77 -147.1 //// 130.5 -2.4
-11.81 -42.3 / 70.7 ;4
-13.00 -5.91

z M,gk V,gk u,gk
z H,g,k M, g,k V,g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.02
-0.50 7.18 -0.30 -1.79 -10.59 -0.00
-0.51 7.18 -0.00 37.29 -21.26 -0.00
-2.00 7.18 47 .65 26.58 -53.14 -0.04
-3.00 7.18 70.64 19.40 -74.52 0.00
-3.00 7.18 70.64 -17.27 -64.69 0.00
-4.00 17.18 48.11 -29.45 -86.07 0.11
-4.00 21.97 48.11 -29.45 -86.07 0.11
-4.50 27.86 30.39 -41.91 -96.57 0.19
-4.50 28.38 30.39 -41.91 -96.57 0.19
-5.08 36.00 -0.00 -60.93 -107.31 0.29
-7.02 51.10 -198.40 -149.71 -145.88 0.53
-8.73 56.35 -531.83 -241.61 -183.84 0.00
-8.73 56.35 -531.83 247 .44 -183.84 0.00
-10.00 60.24 -264.19 173.45 -214.34 -1.32
-10.00 55.14 -264.19 173.45 -214.34 -1.32
-13.00 60.49 -0.00 0.00 -252.24 -5.91
-13.00 60.49 0.00 -0.00 -252.24 -5.91
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -15.903 kN/m Support
z= -3.000. Fx= -37.344 kN/m Support

z= -8.731. Fx=

0.715 kN/m Support

0.00 0.00537
15.6
-1.00
6.58
-2.00 11.4
-0.00479
-3.00 -28.6
= 0.00286
-3.84 0.715 0.00692
-4.50 -3.02
-5.50 -2.31 0.0101
-6.24 -1.78 0.715 0.00926
-7.02 -1.22 0.715 0.00714
-7.78 -0.68 0.715 0.00424
-8.73
-9.73 -0.00458
-10.77 / -0.00935
-11.81 / -0.0141
-13.00 / -0.0196
z M, gk V,qk u,gk
z H,q,k M,q, k V,q,k N,q, k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 -0.00 0.01
-0.00 0.00 0.00 0.00 0.01
-0.47 0.00 0.03 0.10 0.01 0.00
-0.47 9.06 0.03 0.10 0.01 0.00
-0.48 9.06 0.02 -0.00 -0.00 0.00
-0.50 9.06 -0.00 -0.23 -0.02 0.00
-0.50 9.06 0.00 15.63 -4.29 -0.00
-1.50 9.06 11.10 6.58 -5.25 -0.01
-1.50 23.48 11.10 6.58 -5.25 -0.01
-1.78 23.48 11.29 0.00 -5.94 -0.01
-2.00 23.48 11.43 -5.17 -6.49 -0.01
-2.76 23.48 0.00 -23.01 -8.38 -0.00
-3.00 23.48 -5.45 -28.65 -8.97 -0.00
-3.00 23.48 -5.45 8.70 -18.98 -0.00
-3.00 23.48 -5.45 8.70 -18.98 0.00
-3.34 23.48 -3.85 0.71 -19.82 0.00
-3.34 0.00 -3.85 0.71 -19.82 0.00
-4.00 0.00 -3.38 0.71 -19.82 0.01
-5.50 0.00 -2.31 0.71 -19.82 0.01
-6.00 0.00 -1.95 0.71 -19.82 0.01
-6.24 0.00 -1.78 0.71 -19.82 0.01
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-8.73 0.00 0.00 0.71 -19.82 0.00
-8.73 0.00 0.00 -0.00 -19.82 0.00
-11.81 0.00 0.00 -0.00 -19.82 -0.01
-12.35 0.00 0.00 -0.00 -19.82 -0.02
-12.90 0.00 0.00 -0.00 -19.82 -0.02
-12.90 0.00 -0.00 -0.00 -19.82 -0.02
-12.93 0.00 0.00 -0.00 -19.82 -0.02
-13.00 0.00 -0.00 -0.00 -19.82 -0.02
Internal forces: Design
z= -0.500. Fx= -76.697 kN/m Support
z= -3.000. Fx= -6.504 kN/m Support
z= -8.731. Fx=-659.148 kN/m Support
0.00
-1.00 -50
50.6
-2.00 -81.5
-3.00 -115.8
-3.84 -141.3
-4.50 -160.1
3.56
-5.50 -102.6 -185.3
-6.24 998 -148.5 / -204.9
-7.02 2161 -201 / -226.7
-7.78 -442.7 -254.7 -248.8
-8.73 -718 \ 334 -277.9
-9.73 -422.7 / 255.9 -310.1
-10.77 -198.6 / 176.1 -332.2
-11.81 -57.2 / 95.5 / -350
-13.00 / -370.3
z M,d N,d
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0.00 0.0252
22.7 I\,
-1.00 -0.024
44.9
-2.00
-3.00
-3.84 9.7 0.0954
-4.50 0.199
-5.50 0.377
64.8
-6.24 0.489
-7.02 69 \ 0.535
-7.78 0.442
-8.73 7
-9.73 | -0.987
-10.77 2.4
-11.81 -4.02
E— 79.5 \
-13.00 81.7 \ / -5.93
Z H,d urg+qu
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 -0.00 0.03
-0.47 9.11 -0.34 -2.14 -13.44 0.00
-0.47 22.69 -0.34 -2.14 -13.44 0.00
-0.50 23.28 -0.41 -2.83 -14.34 -0.00
-0.51 23.28 -0.00 73.73 -35.08 -0.00
-1.50 23.28 61.82 50.59 -65.19 -0.04
-1.50 44 .91 61.82 50.59 -65.19 -0.04
-2.00 44.91 81.47 28.14 -81.48 -0.05
-2.50 44.91 89.93 5.68 -97.77 -0.03
-2.63 44.91 89.23 -0.00 -101.89 -0.02
-3.00 44.91 87.18 -16.78 -114.06 -0.00
-3.00 44.91 87.18 -10.27 -115.80 -0.00
-3.00 44.91 87.18 -10.27 -115.80 0.00
-3.34 49.50 81.01 -26.32 -126.88 0.03
-3.34 14.28 81.01 -26.32 -126.88 0.03
-4.00 23.19 59.88 -38.69 -145.93 0.12
-4.00 29.65 59.88 -38.69 -145.93 0.12
-4.50 37.61 36.50 -55.50 -160.11 0.20
-4.50 38.31 36.50 -55.50 -160.11 0.20
-5.04 47.83 -0.00 -78.93 -173.49 0.29
-7.02 68.99 -269.68 -201.03 -226.68 0.54
-8.73 76.07 -717.97 -325.11 -277.91 0.00
-8.73 76.07 -717.97 334.04 -277.91 0.00
-10.00 81.32 -356.65 234.15 -319.09 -1.33
-10.00 74.43 -356.65 234.15 -319.09 -1.33
-13.00 81.67 -0.00 0.00 -370.26 -5.93
-13.00 81.67 -0.00 -0.00 -370.26 -5.93
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Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 142.9 -76.7
-3.00 6.1 -6.5

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -8.73 m
Rd = Eph,k/y,Re = 3582.08 / 1.400 = 2558.63 [kN/m]

|Ed(Uh,d)/Rd = 659.15 / 2558.63 = 0.258 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00
Pos. H V
H/V pressure G+P+W,k 491.52 49.97
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -39.14 10.49
Support z: -3.00 36.67 -9.83
Bh,g,k z=-8.73 -489.05
Bv,g,k = Bh,k * tan(6,p=-22.00°) -197.59
)3 -0.00 54.65

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 252.24 >= 197.59 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 544.05 55.52
Wall weight 201.61
H/V pressure passive 0.00
Support z: -0.50 -55.05 14.75
Support z: -3.00 -0.67 0.18
Bh,g,k z=-8.73 -489.05

Bv,g,k = Bh,k * tan(§,p=-22.00°) -197.59
Bh,q,k z=-8.73 0.71

Bv,q,k = Bh,k * tan(§,p=-22.00°) 0.29
)2 -0.00 74.76

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 272.06 >= 197.30 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane
Mepimr.Péptiong: 6Aa ta doptia BS-P
Autép. umoloy. pikoug aykupiwv:
All anchors are extended (if necessary)
Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1 : Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d : Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) .: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 53.0 57.5 8.12 627.9 477.6 4.4 294.3 248.2 86.1 0.35
-3.00 52.9 59.0 6.52 594.7 472.6 7.4 294.3 214.3 81.0 0.38

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane X/z = 0.01/-13.00 m

Intersection lower/upper slid. plane x/z = 6.29/ -4.69 m

Intersection upper slid. plane/surface x/z = 9.11/ ©.00 m

Intersection separation plane/surface x/z = 6.29/ 0.0 m

Inclination lower failure plane 91 = 52.92°

Inclination upper failure plane ¥J2 = 59.03°

Inclination separation plane 912 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1152.2 1152.2

Area loads on/in main failure body F1,k: 0.0 -82.5 82.5

Cohesion of lower failure plane C,k: 246.8 326.6 409.4

Pore water pressure on main body U,k: 0.0 367.2 367.2

Earth pres. on separation plane Eal,k: -7.4 -0.0 7.4 6= 0.0°

Earth pr. between wall<->main body Ea2,k: 289.1 55.5 294.3

Force in lower failure plane Q,k: -238.7 407.8 472.6

Sum = possible anchor forces: Ra_cal,k: 289.8 -77.7 300.0
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Force polygon

Ea£'Ra

Q
G
U

W /C

FIEa2
Acting anchor forces Ed: Sum(A,d) = 81.0 kN/m
Possible anchor forces Rd: Ra_cal,d = 300.0/1.400 = 214.3 kN/m

|Verif. of lower failure plane Ed/Rd = ©.38 < 1.0: EAeyX0G €KMANPWONKE.

Check of steel tension
l,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
12.12 420 573.4 > 142.9 Passes requirement
-3.00 Strand;3x0.60";1570/1770
10.52 420 573.4 > 6.1 Passes requirement

|Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d

[m] (m] [mm] [kN/m2]  [kN] = [-]  [kN] [kN] [-]
-0.50 8.00 318 110  879.1 1.16@ 799.2 > 142.9 0.2
-3.00 8.00 318 110  879.1 1.100 799.2 > 6.1 0.0

|Check of anchor's soil friction: Passes requirement|

YroAoy. kUkAou oAioSnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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M€WPET . KUKAOU (UAKn KOl OUVTETOYU. o€ (m))
Kévtpo = ( -0.85, 0.12), Aktiva = 13.15
Apx.onu.= (-13.34, -4.00), TeA.onu. = ( 12.31, 0.00)

ewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b ¢ d 5]
b z-Kat. ¢opt.

[m] [m] [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1-12.68 1.32 -11.84 46.4 0.0 0.0 -5.4 27.45 3.57 -31.27%
2 -11.37 1.32 -10.52 110.2 0.0 0.0 -22.4 27.45 3.57 -31.27%
3 -10.05 1.32 -9.20 154.6 0.0 0.0 -42.5 27.45 3.57 -31.27%*
4 -8.74 1.32 -7.89 186.7 0.0 0.0 -57.6 0.08 71.43 -36.85
5 -7.42 1.32 -6.57 209.5 0.0 0.0 -69.1 0.08 71.43 -29.98
6 -6.11 1.32 -5.26 227.0 0.0 0.0 -77.9 0.08 71.43 -23.56
7 -4.79 1.32 -3.94 239.9 0.0 0.0 -84.4 0.08 71.43 -17.44
8 -3.47 1.32 -2.63 248.9 0.0 0.0 -88.8 0.08 71.43 -11.52
9 -2.16 1.32 -1.31 254.1 0.0 0.0 -91.5 0.08 71.43 -5.73

10 -0.84 1.32 ©0.00  255.8 0.0 0.0 -92.4 0.8 71.43 0.01
11 0.47 1.32 1.32 341.0 5.5 0.0 -111.2 0.08 71.43 5.75
12 1.79 1.32 2.63 350.1 56.4 0.0 -128.3 0.8 71.43 11.55
13 3.10 1.32 3.95 341.2 45.3 0.0 -123.8 0.08 71.43 17.47
14 4.42 1.32 5.26 328.2 0.0 0.0 -117.3 0.8 71.43 23.59
15 5.73 1.32 6.58 310.7 0.0 0.0 -108.5 0.08 71.43 30.02
16 7.5 1.32 7.99 287.9 0.0 0.0 -97.0 0.08 71.43 36.89
17 8.36 1.32 9.21  255.7 0.0 0.0 -81.9 27.45 3.57 44.45
18 9.68 1.32 10.53 211.3 0.0 0.0 -61.7 27.45 3.57 53.15
19 11.32 1.97 12.17 188.1 0.0 0.0 -37.5 27.45 3.57 67.68
*¥** Inueiwon: ZT1Gg Awplbeq onpelwpéveg pe '*!'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(yp) p*sin(0)* T
+ c*b tan(g)+cos(8)
[kN/m] [kN/m] [KN/m] [- [kN/m]
1 46.49 -41.75 26.01 0.781050 33.30
2 110.22 -88.15 50.33 0.781050 64.44
3 154.63 -108.20 62.93 0.781050 80.57
4 186.69 -111.97 94.14 0.799945 117.68
5 209.52 -104.71 94.15 0.865969 108.72
6 226.98 -90.74 94.16 0.916464 102.75
7 239.92 -71.92 94.17 0.953898 98.72
8 248.86 -49.71 94.18 0.979767 96.12
9 254.11 -25.35 94.18 0.994973 94.66
10 255.84 0.06 94.18 1.000000 94.18
11  346.59 34.74 94.28 0.995002 94.76
12 406.54 81.40 94.34 0.979825 96.29
13 386.43 116.02 94.32 0.953981 98.87
14  328.20 131.35 94.25 0.916566 102.83
15 310.71 155.43 94.24 0.866082 108.81
16 287.85 172.78 94.22 0.800055 117.77
17  255.74 179.07 94.99 0.813259 116.81
18  211.27 169.06 82.38 0.713221 115.50
19 188.11 174.02 85.28 0.510978 166.90
521.43 1909.69
Apdon Ed = (521.4*13.15)
Avtiotoon Rd = (1909.7*13.15 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.27 < 1.0: EAgyxog sKnﬂnpwanK£.|
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ddaon ekokadng5 "[5] Situation 5"
LC: O6Aa ta ¢optia Type: BS-T

Ebapiko cuotnua ue 5 Ztpwosig

Name Texvnteg snlxwuatwoslq Appwdng APTINOX ApylAwdn XAAIKIA - AMMOZ
\' [kN/m3] 20 22.5
Y,R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
\"H’) [kN/m3] 18 20 22.5
V,R,passive [kN/m3] 18 20 22.5
Y, pW [kN/m3] 8 10 12.5
(0] ° 25 0.1 33
C [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c mabntiké [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,c [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0h [-] 0.5773817 0.9982547 0.455361
K,pgh [-] 3.908103 1.004519 7.495617
K,pch [-] 5.180327 2.00583 8.599509
T,8r [kN/m2] 110 110 110
W,A, max [°] 99 99 99
k [cm/s] 10e-06 5.5e-09 100e-06
Name Aupwdng APFINOZ ApylAwdn XAAIKIA- AMMO
\Y [kN/m3] 20 22.5
V>R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
\"H) [kN/m3] 20 22.5
V,R,passive [kN/m3] 20 22.5
Y, pW [kN/m3] 10 12.5
0] [°] 0.1 35
C [kN/m2] 100 5
c,u [kN/m2] 100 5
c mabntiké [kN/m2] 100 5
6,a [°] 0.06666667 23.33333
6,p [°] -0.06666667 -23.33333
6,c [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,0h [-]1 0.9982547 0.4264236
K,pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,8r [kN/m2] 110 110
W,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06
Mopeia mpavoug:
x [m] 0.00 0.00
z [m] -8.15 0.00
Mopeia avwtepou 2. otpwpatog Appwdng APTINOL:
x [m] 0.00 0.00
z [m] -8.15 -1.50
Mopeia avwtepou 3. otpwpatog ApytlAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -8.15 -4.50
Mopeia avwtepou 4. otpwpatog Appwdng APTINOX:
z= -10.00
Part: Archive No.:
Block: Please specify project informations. Page: 58

Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0 ASB Nr.: Date:08.10.2018

Mopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Ertuep. poprtia:
®doprtia

[m] [m] [m] [m] [ kN/m? ] Name

XA zA xE ZE PxA PzA PxE PzE Typ LC-description

1.006 0.00 3.50 ©0.00 0.00 33.00 0.00 33.00 q 1

Katavoun edad.néocswv

Katavopur] €60¢.miEcewv Name
Rectangular within a layer

Ztadun vepou:
x [m] 0.00 0.00
z [m] -11.00 -3.00

Aykupla
z[m] min.1[m] Alpha[®] C-H[kN/m]  PO[kN] ue[m]
-0.50 0.00 15.00 0.00 0.00 0.0000
-3.00 0.00 15.00 aop1o. 0.00 0.0000

Mapcauetpot urtoAoyLouov
Earth pressure options
TuAua €dad.wbrioswv: Evepy€g wlroelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: @,min = 490.000.
Negative earth pressure fractions are set to zero.

Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: 0.000, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NaOnTkeég wONoEL
Method of calculation: KAoaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtApLén moda
Nnédog op1lovtiwg PETAKLVOUUEVOG
AykupLa
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat

6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch
33.0 0.0 0.0 -22.0 -- -- --  7.496 -8.600 TeXVNTEG EMLYWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- Appwdng APIINOZ
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APIFINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApylAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toixyou

Foot depth for statics: zf = -13.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall
0.00

-0.69 2.23 2.06
-1.50 7.25 23.5 [N
-3.00 10.2
| 23.5
-4.50 13.4
-8.15 -43
-10.00 -355 30.2
-11.00 / -262.5
-13.00 -282.6 30.5
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-8.15 -0.00 24.57 0.00 33.17
-8.15 -43.00 24.57 0.00 33.17
-10.00 -355.00 30.24 0.00 40.82
-10.00 -242.40 25.14 0.00 33.93
-13.00 -282.58 30.49 0.00 41.17

Eph,G,k:-1165.65, Eph,PG,k:  ©.00 [kN/m]

Eah,G,k: 236.52, Eah,PG,k:  ©0.00, Eah,PQ,k: 52.53, Eah,d: 398.10
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MNigon vepou

z Wp, k Wa, k W, k

[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-11.00 0.00 80.00 80.00
-13.00 -20.00 100.00 80.00

H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,gk 100.0, Ep,d 100.0 [%]

Date: 08.10.2018

0.00 15.9 21.5
9.06
-1.50 23.5 56.7
-3.00 15.9 56.7
23.5
-6.24 43 58.1
-7.02 50.8 68.6
-8.15 76.1 102.7
-10.00
-11.00 106.9 144.3
-12.09 108.9 147
-13.00 110.5 149.2
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 15.91 21.48
-0.47 15.91 0.00 21.48
-0.47 15.91 9.06 35.06
-1.50 15.91 9.06 35.06
-1.50 15.91 23.48 56.70
-3.00 15.91 23.48 56.70
-3.00 10.61 23.48 49.55
-3.34 14.01 23.48 54.14
-3.34 14.01 0.00 18.92
-8.15 62.11 0.00 83.85
-8.15 76.07 0.00 102.69
-10.00 100.24 0.00 135.32
-10.00 95.14 0.00 128.43
-13.00 110.49 0.00 149.17
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V-pressure on static system

Internal forces: Permanent, characteristically
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-175.514 kN/m Support
z= -10.835. Fx=-541.005 kN/m Support

-8.82 160.5 -113.4

0.00

-1.00 -7.95 | -15.9

-2.00 -31.8 -31.8

-3.00

-3.84 31 115.3 | -0.503

-4.84 135.1 | 91.3 é -1.06

-5.84 210.3 | 57.3 -1.47

6.7 248.1 182 -1.63

-7.78 236 -37.2 -1.52
; 1113

-0.565

-9.82

2.55 -204.7
-10.77 -256 -306.1 | -0.0305

-11.81 -77.7
-13.00
z M,gk V,gk
z H,g,k M, g,k V,g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 15.91 -0.00 -0.00 0.00 1.55
-3.00 15.91 -71.59 -47.73 -76.70 -0.00
-3.00 10.61 -71.59 127.79 -123.73 -0.00
-3.58 16.42 0.00 119.61 -137.70 -0.35
-7.02 50.81 248.09 4.33 -217.13 -1.63
-7.10 51.64 247.89 0.00 -218.42 -1.62
-8.15 62.11 218.13 -59.48 -234.81 -1.41
-8.15 76.07 218.13 -59.48 -234.81 -1.41
-9.83 98.04 -0.00 -205.92 -274.45 -0.56
-10.00 100.24 -35.85 -222.56 -278.60 -0.46
-10.00 95.14 -35.85 -222.56 -278.60 -0.46
-10.83 104.92 -255.96 -306.09 -289.14 0.00
-10.83 104.92 -255.96 234.91 -289.14 0.00
-13.00 110.49 -0.00 0.00 -316.50 0.65
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Internal forces: Variable, characteristically

Method EB 82-4 (Q = [G+Q] - G).

z= -0.500. Fx=

0.000 kN/m Support

z= -3.000. Fx= -58.130 kN/m Support
z= -10.835. Fx=  5.597 kN/m Support
0.00 -0.496
0.112
-1.00 -4.8 | -0.323
-4.8
-2.00 -21.1 -0.153
-3.00 -45.2 -44.5
S
-3.84 -39.2 5.6 0.0951
-4.84 -33.6 / 0.167 \
-5.84 -28 / 5.6
/ 0.202
-6. -22.9
6.74 0.195
-7.78 -17.1 0.174
-8.82 -11.3 0.126
-9.82 -5.68 56 0.0669
-10.77 -0.363 5.6 0.00435
-11.81 -0.0654
-13.00 [ -0.145
z M, gk V,qgk u,gk
z H,q,k M,q, k V,q,k N,q, k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.0 -0.00 -0.00 -0.50
-0.47 0.00 0.11 -0.00 -0.00 -0.41
-0.47 9.06 0.11 -0.00 0.00 -0.41
-0.50 9.06 -0.00 -0.26 -0.03 -0.41
-1.50 9.06 -4.80 -9.33 -0.99 -0.24
-1.50 23.48 -4.80 -9.33 -0.99 -0.24
-3.00 23.48 -45.21 -44 .55 -4.71 -0.00
-3.00 23.48 -45.21 13.58 -20.29 -0.00
-3.34 23.48 -41.95 5.60 -21.13 0.04
-3.34 0.00 -41.95 5.60 -21.13 0.04
-5.84 0.00 -27.96 5.60 -21.13 0.20
-6.24 0.00 -25.72 5.60 -21.13 0.20
-7.02 0.00 -21.35 5.60 -21.13 0.20
-7.28 0.00 -19.90 5.60 -21.13 0.19
-8.15 0.00 -15.03 5.60 -21.13 0.16
-8.32 0.00 -14.08 5.60 -21.13 0.15
-9.82 0.00 -5.68 5.60 -21.13 0.07
-10.83 0.00 -0.00 5.60 -21.13 0.00
-10.83 0.00 -0.00 0.00 -21.13 0.00
-11.31 0.00 -0.00 0.00 -21.13 -0.03
-11.81 0.00 -0.00 0.00 -21.13 -0.07
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Z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-12.35 0.00 -0.00 0.00 -21.13 -0.10
-12.71 0.00 -0.00 0.00 -21.13 -0.13
-12.90 0.00 0.00 0.00 -21.13 -0.14
-12.94 0.00 -0.00 -0.00 -21.13 -0.14
-13.00 0.00 -0.00 -0.00 -21.13 -0.15
Internal forces: Design
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-324.139 kN/m Support
z= -10.835. Fx=-721.960 kN/m Support
0.00
-1.00 -12.6 -28.7 -35.3
-2.00 -61.6 -74.6 -72.4
-3.00 -197.5
-3.84 -16.9 -226
-4.84 1 132.1 -258.5
-5.84 241.9 / -290.9
-6.74 / -318.3
304.2
-7.78 -340.9
271.9
-8.82 199.8 -144.7 / -369.4
-9.82 -268 / -401.8
-10.77 -345.5 / -420.9
-11.81 -105 175.8 / -438.7
-13.00 / -459
z M,d N,d
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0.00 21.5 1.06
-1.00 0.733 |
56.7
-2.00 0.394
-3.00 56.7
-3.84 -0.408
-4.84 -0.896
-5.84 / -1.27
58.1
-6.74
68.6 \\ -1.43
-7.78 \ -1.35
102.7
-8.82 =
-9.82 -0.498
-10.77 144.3 | -0.0262
-11.81 0.279
— 147 \ —
-13.00 149.2 \ 0.5 \
Z H,d u;g"'q'k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 21.48 0.00 -0.00 0.00 1.06
-0.00 21.48 0.00 -0.00 -0.00 1.06
-0.47 21.48 -2.37 -10.09 -16.22 0.91
-0.47 35.06 -2.37 -10.09 -16.22 0.91
-1.50 35.06 -31.37 -46.21 -53.26 0.57
-1.50 56.70 -31.37 -46.21 -53.26 0.57
-3.00 56.70 -164.47 -131.26 -110.62 0.00
-3.00 56.70 -164.47 -131.26 -110.62 -0.00
-3.00 49.55 -164.47 192.88 -197.47 -0.00
-3.34 54.14 -101.84 175.26 -209.78 -0.16
-3.34 18.92 -101.84 175.26 -209.78 -0.16
-3.95 27.12 0.00 160.95 -229.50 -0.46
-7.02 68.60 302.89 14.24 -324.82 -1.43
-7.22 71.33 303.94 -0.00 -329.09 -1.43
-7.28 72.11 304.24 -4.06 -330.31 -1.42
-8.15 83.85 271.94 -71.90 -348.69 -1.25
-8.15 102.69 271.94 -71.90 -348.69 -1.25
-9.80 131.77 0.00 -265.24 -401.10 -0.51
-10.00 135.32 -55.41 -292.06 -407.81 -0.40
-10.00 128.43 -55.41 -292.06 -407.81 -0.40
-10.83 141.64 -345.55 -404.83 -422.04 0.00
-10.83 141.64 -345.55 317.13 -422.04 0.00
-13.00 149.17 -0.00 0.00 -458.97 0.50
-13.00 149.17 -0.00 -0.00 -458.97 0.50
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Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 0.0 -0.0
-3.00 302.0 -324.1

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -10.83 m
Rd = Eph,k/y,Re = 1165.65 / 1.400 = 832.61 [kN/m]

|Ed(Uh,d)/Rd = 721.96 / 832.61 = 0.867 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 716.52 49,97
Wall weight 222.61
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -175.51 47.03
Bh,g,k z=-10.83 -541.00

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.63
T 0.00 318.98

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

Nerification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

Nk >= Bvk: 319.61 >= 0.63 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv
H/V pressure G+P+W,k 769.05 55.52
Wall weight 222.61
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -233.64 62.60
Bh,g,k z=-10.83 -541.00

Bv,g,k = Bh,k * tan(§,p=-0.07°) -0.63
Bh,q,k z=-10.83 5.60

Bv,q,k = Bh,k * tan(§,p=-0.07°) 0.01
b2 -0.00 340.12

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

|Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

|Vk >= Bvk: 340.74 >= 0.62 Passes requirement

Anchor verification
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Anchor - Stability of lower failure plane
Nepim.®éptiong: 6Aa ta ¢optia BS-P
AutOp. umoAoy. prikoug aykupiwv:

All

anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.
W,k covnnn.. : Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.
Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.

Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure

body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z g1 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]

-0.50 42.7 57.5 10.87 1010.5 822.1 4.4 294.3 287.9 287.8 1.00
-3.00 36.5 60.7 10.27 1142.4 912.7 25.1 294.3 335.8 335.6 1.00

Decisive failure body:

Fewpetpia:
Foot point of lower failure plane x/z = 0.01/-13.00 m
Intersection lower/upper slid. plane x/z = 9.92/ -5.66 m
Intersection upper slid. plane/surface x/z = 13.09/ ©.00 m
Intersection separation plane/surface x/z = 9.92/ ©.00 m
Inclination lower failure plane 91 = 36.55°
Inclination upper failure plane 32 = 60.71°
Inclination separation plane ¥12 = 90.00°
Loads / forces (char.)
Fx Fz F

[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -1922.8 1922.8
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 434.0 321.7 540.2
Pore water pressure on main body U,k: 0.0 626.9 626.9
Earth pres. on separation plane Eal,k: -25.1 -0.0 25.1 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 289.1 55.5 294.3
Force in lower failure plane Q,k: -243.9 879.5 912.7
Sum = possible anchor forces: Ra_cal,k: 454.1 -121.7 470.1
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Force polygon

Ea£'Ra

Q
G
U

W /C

FIEa2
Acting anchor forces Ed: Sum(A,d) = 335.6 kN/m
Possible anchor forces Rd: Ra_cal,d = 470.1/1.400 = 335.8 kN/m

|Verif. of lower failure plane Ed/Rd = 1.0 < 1.0: EAeyX0G €KANPWONKE.

Check of steel tension
l,tot ...[m]: Total length of anchor incl. excess length at head

As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
15.87 420 573.4 > 0.0 Passes requirement
-3.00 Strand;3x0.60";1570/1770
14.27 420 573.4 > 302.0 Passes requirement

|Check of steel tension: Passes requirement

Check of anchor's soil friction

1Vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk Dmvk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d

[m] (m] [mm] [kN/m2]  [kN] = [-]  [kN] [kN] [-]
-0.50 8.00 318 110  879.1 1.16@ 799.2 > 0.0 0.0
-3.00 8.00 318 116  879.1 1.100 799.2 > 302.0 0.4

|Check of anchor's soil friction: Passes requirement|

YroAoy. kUkAou oAioSnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).
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M€WPET . KUKAOU (UAKn KOl OUVTETOYU. o€ (m))
Kévtpo = ( 0.76, 1.22), Aktiva = 14.25
Apx.onu.= ( -9.97, -8.15), TeA.onu. = ( 14.96, 0.00)

ewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b ¢ d 5]
b z-Kat. ¢opt.
[m] [m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -9.26 1.42 -10.02 24.3 0.0 0.0 -0.0 27.45 3.57 -31.27%
2 -7.84 1.42 -8.60 63.4 0.0 0.0 -0.0 0.08 71.43 -37.12
3 -6.41 1.42 -7.17 90.4 0.0 0.0 -3.4 0.08 71.43 -30.23
4 -4.99 1.42 -5.75 111.1 0.0 0.0 -11.3 0.08 71.43 -23.80
5 -3.56 1.42 -4.32 126.5 0.0 0.0 -19.1 0.08 71.43 -17.67
6 -2.14 1.42 -2.99 137.2 0.0 0.0 -24.4 0.08 71.43 -11.74
7 -0.71 1.42 -1.47 143.5 0.0 0.0 -84.6 0.08 71.43 -5.94
8 ©.71 1.42 -0.05 386.6 18.2 0.0 -142.7 0.08 71.43 -0.20
9 2.14 1.42 1.38 384.7 61.1 0.0 -141.7 ©0.08 71.43 5.54
106 3.56 1.42 2.80 378.7 27.9 0.0 -138.7 ©0.08 71.43 11.33
11 4.99 1.42 4.22 368.4 0.0 0.0 -133.5 0.08 71.43 17.25
12 6.41 1.42 5.65 353.3 0.0 0.0 -125.9 0.08 71.43 23.36
13 7.84 1.42 7.07 333.0 0.0 0.0 -115.7 0.08 71.43 29.77
14 9.26 1.42 8.50 306.5 0.0 0.0 -102.3 0.08 71.43 36.62
15 10.69 1.42 9.92 268.4 0.0 0.0 -84.9 27.45 3.57 44.15
16 12.11 1.42 11.35 216.8 0.0 0.0 -61.5 27.45 3.57 52.80
17 13.89 2.13 13.13 178.0 0.0 0.0 -35.9 0.08 35.71 67.14
*¥*k* Inueiwon: ZT1G Awplbeq onpelwpéveg pe '*!'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopupwv ¢optiwv:
No Weight G*sin(B)  (G-u*b)*tan(yp) p*sin(0)* T
+ c*b tan(g)+cos(8)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 24.32 -17.11 17.72 0.710544 24.94
2 63.39 -38.26 101.86 0.796924 127.82
3 90.45 -45.54 101.89 0.863628 117.98
4 111.14 -44 .85 101.91 0.914685 111.42
5 126.51 -38.39 101.92 0.952610 106.99
6 137.17 -27.91 101.93 0.978926 104.12
7 143.50 -14.85 101.85 0.994554 102.41
8 404.86 -1.41 102.14 0.999991 102.14
9 445.86 43.03 102.20 0.995404 102.67
10 406.61 79.90 102.14 0.980647 104.16
11 368.37 109.23 102.10 0.955249 106.88
12 353.35 140.11 102.09 0.918324 111.17
13 333.05 165.36 102.07 0.868399 117.54
14  306.48 182.82 102.06 0.803047 127.09
15 268.41 186.95 100.44 0.910957 110.25
16  216.83 172.71 85.80 0.825802 103.89
17 177.97 163.99 76.44 0.389235 196.38
1015.79 1877.85
Juvelod. aykupiwv:  ABp. pomuwv AvVOTPOTHG : -132.8 kN*m/m
" " resisting : 77 .3 kN*m/m
Apdon Ed = (1015.8*14.25-132.8)
Avtiotoon Rd = (1877.9%14.25+77.3)
SLIP-CIRCLE y = Ed/Rd = 0.53 < 1.0: EAeyxoC ekmAnpuonke. |
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1

KUkAog oAioOnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1
Failure of structural elements: [STR] A1 M1 R1
y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacoaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avratopn: Iy=2711360 cm™4
YA1ko6:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Ttoixouv
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-15.00 100.0 31500.0 2711360 854.1 8400
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®daon ekokadng 1 "[1] Situation 1"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -2.00 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -2.00 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
z= -4.50

Nopeia avwtepou 4. otpwpatog Appwdng APTINOZ:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Eruep. poprtia:

®doprtia
XA zA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name

1.00 ©0.00 3.50 ©0.00 0.00 33.00 ©0.00 33.00 q 1

Katavoun edad.niécewv

Katavourn €6ad.miécewv Name
Rectangular within a layer

Ztadun vepou:

X [m] 0.00

z [m] -3.00

Mapauetpot urtoAoyiouou

Earth pressure options

TuAua €6ad.wbrjoewv: Evepyeg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: No redistribution of earth pressure.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
The earth pressure from variable loads will be included in redistribution.

NaBbntikég wORosLg

Method of calculation: KAaoilkdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtipLEn noda

Moktwpevn otApil&n katd Blum

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 TeXVNTEG EMUXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 == = = 1.005 -2.006 Appwédng APTINOZ
0.1 0.0 0.0 0.1 o 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwbn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APITINAOZ
0.1 0.0 0.0 0.1 == 0.996 1.994 = = "
35.0 0.0 0.0 -23.3 o oo = 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
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Mrnkog toiyou
N: 12Z: -3.000 M,xtnpi&n noda,d: 51.74. Wall too short? Nau
N: 2 Z: -6.000 M,ztnpi&n noda,d: -401.07. Wall too short? 0Ox1
N: 3 Z: -3.990 M, ztnAp1i&n mobda,d: 34.70. Wall too short? Nati
N: 4 Z: -5.337 M,ZtApi&n noda,d: -155.60. Wall too short? Ox1
N: 5 Z: -4.434 M,ztnpi&n noda,d: 3.70. Wall too short? Nau
N: 6 Z: -5.039 M,Ztnpi&n noda,d: -82.64. Wall too short? 0x1
N: 7 Z: -4.634 M,ztApi§n nodda,d: -16.37. Wall too short? 0Ox1
N: 8 Z: -4.500 M,ztnipi&n moda,d: -13.22. Wall too short? 0x1
N: 9 Z: -4.456 M,Ztnpi&n noda,d: 1.79. Wall too short? Nai
N: 10 Z: -4.486 M,ztnpi&n noda,d: -0.87. Wall too short? 0x1
N: 11 Z: -4.466 M,Xtnpi&n noda,d: 0.92. Wall too short? Nat
N: 12 Z: -4.479 M,ztnAp1i&n moda,d: -0.27. Wall too short? 0x1
N: 13 Z: -4.470 M,ztnAp1i&n mobda,d: 0.53. Wall too short? Nau
N: 14 Z: -4.476 M,Ztnpi&n noda,d: -0.01. Wall too short? 0x1
Foot depth for statics: zf = -4.476

Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall

0.00
9.06
-0.69 2.23
-1.50 7.25 23.5
-2.00 -100.3
-3.00 -120.4 10.2
23.5
-4.48 -135.2 12.8
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
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z eph, G,k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-2.00 -0.00 6.61 23.48 44 .14
-2.00 -100.29 6.61 23.48 44 .14
-3.34 -123.79 10.79 23.48 49.78
-3.34 -123.79 10.79 0.00 14.56
-4.48 -135.21 12.82 0.00 17.30
Eph,G,k: -298.99, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 32.82, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 123.10

H-pressure on static system
Level of mobilization: Ep,gk 14.7, Ep,qk 34.4, Ep,d 100.0 [%]

0.00
-0.47 9.06 15.6
-0.69 2.23 16.6
-1.50 7.25 23.5 41.7
-2.00 -8.12 23.5 44.1
-3.00 -7.5 -17.9 -37
-3.34 -42.6 -73.9
-3.76 -7.27 -75.9
-4.48 -7.04 -46.5 -79.3
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4,82 23.48 41.73
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z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
-2.00 6.61 23.48 44.14
-2.00 -8.12 -11.02 -27.50
-3.34 -7.40 -19.10 -38.64
-3.34 -7.40 -42.58 -73.86
-4.48 -7.04 -46.51 -79.28
V-pressure on static system
Internal forces: Permanent, characteristically
0.00 -0.0611
-0.50 -0.0672 -0.402 ' -0.0504
-1.19 -0.975 -2.67 -0.0358
-1.50 -2.07 -4.59 \ -0.0294
-2.00 -5.05 -7.45 -0.0197
-2.50 -7.77 -3.47 -0.0114
-3.00 -8.54 -0.00531
-3.50 -7.43 | -0.0017
-3.76 -6.12 / -704.5e-06
-4.26 -2.23 -21.3e-06
-4.48
z M,gk V,gk u,gk
z H,g,k M,g,k v,g,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

0.00 0.00 0.00 0.00 0.00 -0.06
-1.50 7.25 -2.07 -4.59 -33.13 -0.03
-1.50 4,82 -2.07 -4.59 -33.13 -0.03
-2.00 6.61 -5.05 -7.45 -43.63 -0.02
-2.00 -8.12 -5.05 -7.45 -43.63 -0.02
-2.95 -7.53 -8.47 0.00 -63.64 -0.01
-3.00 -7.50 -8.54 0.36 -64.62 -0.01
-4.48 -7.04 -0.00 11.10 -83.21 -0.00
-4.48 -7.04 0.00 11.10 -83.21 0.00
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

0.00 -0.202
-0.47 0.00755 0.0231 \ -0.171
-0.69 -0.227 | -2.03 \ -0.156
-1.19 -2.37 -6.55 -0.122
-1.50 -4.8 -9.33 -0.102
-2.00 -12.4 -21.1 -0.0706
-2.50 -21.4 -14.7 -0.0428
-3.00 -26.8 -6.59 -0.0211
-3.34 -28.2 \ -0.29 -0.0104
-3.76 -24.3 / 17.9 | -0.00302
-4.26 -9.79 40.3 -95.3e-06
-4.48 50.3
z M,qgk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 -0.20
-0.47 0.00 0.01 0.02 0.01 -0.17
-0.47 9.06 0.01 0.02 0.01 -0.17
-0.48 9.06 -0.00 -0.05 0.00 -0.17
-1.50 9.06 -4.80 -9.33 -0.99 -0.10
-1.50 23.48 -4.80 -9.33 -0.99 -0.10
-2.00 23.48 -12.40 -21.07 -2.23 -0.07
-2.00 -11.02 -12.40 -21.07 -2.23 -0.07
-3.34 -19.10 -28.20 -0.29 -5.50 -0.01
-3.34 -42.58 -28.20 -0.29 -5.50 -0.01
-3.35 -42.61 -28.12 -0.00 -5.50 -0.01
-4.48 -46.51 0.00 50.32 -5.44 -0.00
-4.48 -46.51 0.00 50.32 -5.44 0.00
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Internal forces: Design

0.00
-0.47 -0.0751 -0.479 -13.5
-0.69 -0.581 -4.08 -20.5
-1.19 -4.88 -13.4 -36.3
-1.50 -10 -20.2 -46.2
-2.00 -25.4 -41.7 -62.2
-2.50 -42.6 -26.7 -78.2
-3.00 -51.7 / -94.2
-3.25 )8 / -101.3
-3.76 -44.7 34.9 / -108.4
-4.26 -17.7 73.4 / -116.8
-4.48 60902 905 | -120.5
z M,d N,d
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0.00 -0.263
-0.47 15.6 \ -0.222
10,69 16.6 \ 0.202
-1.19 -0.158
-1.50 41.7 \ -0.132
-2.00 441 -0.0903
-2.50 -0.0541
-3.00 -37 -0.0264
-3.34 -73.9 -0.0133
-3.76 -75.9 -0.00372
-4.26 -116.6e-06
-4.48 -79.3
Z H,d U;g"'qpk
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 0.00 -0.26
-0.47 2.04 -0.08 -0.48 -13.54 -0.22
-0.47 15.62 -0.08 -0.48 -13.54 -0.22
-1.50 23.37 -10.00 -20.19 -46.20 -0.13
-1.50 41.73 -10.00 -20.19 -46.20 -0.13
-2.00 44 .14 -25.42 -41.66 -62.25 -0.09
-2.00 -27.50 -25.42 -41.66 -62.25 -0.09
-3.34 -38.64 -52.77 3.46 -101.27 -0.01
-3.34 -73.86 -52.77 3.46 -101.27 -0.01
-4.48 -79.28 0.00 90.45 -120.49 -0.00
-4.48 -79.28 0.01 90.46 -120.49 0.00
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Checks of earth statics

Substitute system according to Blum

0.00 -0.0853
-0.50 -0.0672 -0.402 \ -0.0702
-1.19 -0.975 -2.67 -0.0494
-1.50 -2.07 -4.59 \ -0.0404
-2.00 -5.05 -7.45 -0.0262
-2.50 -9.67 -11.2 -0.0135
-3.00 -16.4 -15.8 -0.00367
-3.30 -21.5
-3.76 -11.1 19.8 0.00192 |
-4.26 -2.7 13.8 843.8e-06
-4.48 11.1
z M,gk V,gk u,gk
z M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.09
-3.30 -21.54 -18.93 -68.37 0.00
-3.30 -21.54 24.98 -68.37 0.00
-3.76 -11.12 19.82 -74.23 0.00
-4.48 0.00 11.10 -83.26 0.00
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0.00 -0.24
-0.47 0.00755 0.0231 \ -0.201
-0.69 -0.227 -2.03 \ -0.182
-1.19 -2.37 -6.55 -0.14
-1.50 -4.8 -9.33 \ -0.115
-2.00 -12.4 -21.1 -0.0752
-2.50 -25.9 -0.0392
-3.00 -45.2 -44.5 -0.0109
-3.30 -59.4 \ -51.5
-3.76 -36 / ,,,,,,,,,,,,,,,,,,,, 50.3 0.00619 |
-4.26 -10.9 50.3 0.00286
-4.48 72 50.3
z M, gk V,qk u,gk
z M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -0.24
-0.47 0.01 0.02 0.01 -0.20
-0.48 -0.00 -0.05 -0.00 -0.20
-3.30 -59.42 -51.50 -5.45 0.00
-3.30 -59.42 51.35 -5.45 0.00
-3.76 -36.04 50.32 -5.56 0.01
-4.48 0.00 50.32 -5.56 0.00
Bh,gk = -43.91; Ch,gk = 11.10 [kN/m]
Bh,gk = -102.85; Ch,gk = 50.32 [kN/m]
Bh,d = -213.56; Ch,d = 90.45 [kN/m]
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Check of C-force (foot support)

z(C) = -4.48 [kN/m]
G,k = sum(y*h) = 71.76 [kN/m]
P,k = sum(Pz,k(x= 0.1)) = 0.00 [kN/m]
kpgh,C(phi= ©.1; 6,C= 0.0°) = 1.002 [-]
kpch,C = 2.003 [-]

eph, C, gk =(G,k+P,k)*kpgh,C+2*c*sqrt(kpch,c)= 213.44 [kN/m2]
= (71.76+0.00)*1.002+2*50.0*1.415

Ed = Ch d = 90.45 [kN/m2]
6,t, = Ed/(2*eph,C,d) = 0.30 [m]
6,t, = 0.20 * t = 0.50 [m]

6,t = 6 t,EAB = 0.50 [m]
Rd = 2*§,t*eph,C,gk/y,Re

= 2%0.50%213.44/1.4
= 151.00 [kN/m2]

‘Ed/Rd = 0.599 [-]. Passes requirement

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -3.30m

Rd = Eph,k/y,Re = 298.99 / 1.400 = 213.57 [kN/m]

‘Ed(Bh,d)/Rd = 213.56 / 213.57 = 1.000 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-4.48

Pos. H Vv

H/V pressure G+P+W,k 32.82 1.66
Wall weight 87.84
H/V pressure passive 0.00
Bh,g,k z=-3.30 -43.91

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.05
ch,g 11.10

Cv,g = Ch*tan(6,C=0.0°) 0.01
)2 0.00 89.46

(downwards)

Simple check, EAB R 9-3a
Vk >= Bvk: 89.51 >= 0.05 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-4.48

Pos. H Vv

H/V pressure G+P+W,k 85.35 7.22

Wall weight 87.84

H/V pressure passive 0.00

Bh,g,k z=-3.30 -43.91

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.05

Bh,q,k z=-3.30 -102.85

Bv,q,k = Bh,k * tan(é,p=-0.07°) -0.12

Ch,g 11.10

Cv,g = Ch*tan(6,C=0.0°) 0.01

Ch,q 50.32

Cv,q = Ch*tan(6,C=0.0°) 0.03
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Pos. H Y
2 -0.00 94.93
(downwards)

Simple check, EAB R 9-3a
‘Vk >= Bvk: 95.10 >= 0.17 Passes requirement

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvTeTAyp. o€ (m))
Kévtpo = ( -1.72, 0.34), Aktiva = 5.59
Apx.onu.= ( -6.79, -2.00), TeA.onu. = ( 3.86, ©0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]

1 -6.51 ©0.56 -4.80 5.9 0.0 0.0 -0.0 0.08 35.71 -44.96%*

2 -5.96 0.56 -4.24 14.6 0.0 0.0 -1.7 0.08 35.71 -44.96*

3 -5.40 0.56 -3.68 20.9 0.0 0.0 -4.8 0.08 35.71 -41.18

4 -4.84 0.56 -3.12 25.7 0.0 0.0 -7.2 0.08 35.71 -33.95

5 -4.28 0.56 -2.56 29.6 0.0 0.0 -9.1 27.45 3.57 -27.29

6 -3.72 0.56 -2.00 32.7 0.0 0.0 -10.5 27.45 3,57 -21.01

7 -3.16 0.56 -1.44 35.0 0.0 0.0 -11.5 27.45 3.57 -14.98

8 -2.60 0.56 -0.89 36.5 0.0 0.0 -12.1 27.45 3.57 -9.12

9 -2.04 0.56 -0.33 37.3 0.0 0.0 -12.5 27.45 3.57 -3.35
106 -1.49 0.56 0.23 37.3 0.0 0.0 -12.5 27.45 3.57 2.38
11 -0.93 .56 0.79 36.7 0.0 0.0 -12.2 27.45 3.57 8.14
12 -0.37 0.56 1.35 35.3 0.0 0.0 -11.6 27.45 3.57 13.98
13 0.19 0.56 1.91 50.5 0.0 0.0 -10.7 27.45 3.57 19.97
14 0.75 0.56 2.47 50.8 1.2 0.0 -9.3 27.45 3.57 26.20
15 1.31 .56 3.03 47.1 24.0 0.0 -7.5 ©.e8 35.71 32.79
16 1.87 0.56 3.58 42.5 24.0 0.0 -5.2 0.08 35.71 39.91
17 2.42 0.56 4.14 36.5 24.0 0.0 -2.2 0.08 35.71 47 .86
18 2.98 0.56 4.70 28.3 24.0 0.0 -0.2 0.08 35.71 57.30
19 3.56 ©0.60 5.28 16.0 10.2 0.0 -0.0 20.46 1.43 70.88
¥** Fnueiwon: Ztig Awpibeg ONUELWPEVEG MPE '*'

neplopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 5.93 -5.09 19.96 0.707211 28.23

2 14.60 -11.07 19.97 0.707211 28.24

3 20.90 -13.76 19.98 0.752238 26.56

4 25.70 -14.35 19.98 0.829212 24.10

5 29.58 -13.56 12.66 0.794707 15.93

6 32.72 -11.73 13.56 0.860042 15.77
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
7 35.01 -9.05 14.22 0.913023 15.57
8 36.51 -5.79 14.65 0.954871 15.34
9 37.27 -2.18 14.87 0.986300 15.08
10 37.33 1.55 14.89 1.007651 14.77
11 36.69 5.19 14.70 1.018951 14.43
12 35.31 8.53 14.31 1.019913 14.03
13 50.54 17.26 22.71 1.009894 22.49
14 52.06 22.98 24.20 0.987773 24.50
15 71.04 38.47 20.04 0.840984 23.83
16 66.44 42.63 20.04 0.767457 26.11
17 60.44 44 .82 20.04 0.671336 29.85
18 52.28 43.99 20.03 0.540685 37.04
19 26.20 24.75 10.62 0.466572 22.77
163.60 414.63
Apdon Ed = (163.6*5.59 )
Avtiotaon Rd = (414.6*5.59 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.39 < 1.0: EAgyxoG €eKMANpWOnKke.
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daon ekokadng 2 "[2] Situation 2"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -2.00 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -2.00 -1.50
Part: Archive No.:
Block: Please specify project informations. Page: 24
Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018

Mopeia avwtepou
z= -4.50

3. otpwpatoG ApylAwdn XAAIKIA - AMMOZI:

Nopeia avwtepou
z= -10.00

4. otpwpotoG Appwdng APIINOI:

Nopeia avwtepou
z= -14.00

5. otpwpatog ApylAwdn XAAIKIA- AMMO:

Eruep. poprtia:

®doprtia
XA zA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name
1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1
Katavoun edad.niécewv
Katavourn €6ad.miécewv Name
Rectangular within a layer
Ztadun vepou:
X [m] 0.00
z [m] -3.00
Aykupla
z[m] min.1[m] Alpha[°®] C-H[KkN/m] PO[kN] uo[m]
-0.50 0.00 15.00 adpro. 0.00 0.0000

Mapauetpot urtoAoyiouov

Earth pressure options

TuApa €6od.wbrioewv: EvepyEg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Trapezoid.

The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: ©.000, Z2: -1.000 [m].

The earth pressure from variable loads will be included in redistribution.
Nabntikég wOnRosLg

Method of calculation: KAaoikog, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtipLEn noda

Nnodag opilovtiwg METOKLVOUUEVOG

AykupLa

Anchor checks (lower failure plane): Nat

Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.

6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

-2.006 TeXVNTEG EMLYWHATWOELG

(0] a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- -- 1.005
Part:
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(0] a B 6 kogh kagh kach kpgh kpch
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APITINAOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toixou
Foot depth for statics: zf = -15.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic,

no redistribution, continous wall

0.00
9.06
-1.50 7.25 23.5
-100.3
-3.00 F -120.4 10.2
23.5
-4.50 -305.3 13.4
-10.00 30.2
-14.00 -1365.4 36.5 |
-15.00 / -1479.7 39.3
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [KN/m2] [kN/m2] [KN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-1.50 4.82 23.48 41.73
-2.00 -0.00 6.61 23.48 44 .14
-2.00 -100.29 6.61 23.48 44 .14
-3.34 -123.80 10.79 23.48 49.78
-3.34 -123.80 10.79 0.00 14.56
-4.50 -135.45 12.86 0.00 17.36
-4.50 -305.34 13.38 0.00 18.06
-10.00 -820.67 30.24 0.00 40.82
-10.00 -304.80 25.14 0.00 33.93
-14.00 -344.98 32.28 0.00 43.58
-14.00 -1365.39 36.50 0.00 49.28
-15.00 -1479.73 39.31 0.00 53.06
Eph,G,k:-6120.87, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64

H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00 4.47 6.03
9.06
-1.00 e 19.6
23.5
-2.00 6.61 44.1
-3.00 10.2
23.5
-4.50 13.4 18.1
-9.75
-10.95 26.8 36.2
-12.15 29 39.1
-13.35
36.5 49.3
-15.00 39.3 53.1
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 4.47 6.03
-0.47 4.47 0.00 6.03
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z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
-0.47 4.47 9.06 19.62
-1.00 4.47 9.06 19.62
-1.00 2.98 9.06 17.61
-1.50 2.98 9.06 17.61
-1.50 2.98 23.48 39.25
-2.00 2.98 23.48 39.25
-2.00 6.61 23.48 44 .14
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-10.00 30.24 0.00 40.82
-10.00 25.14 0.00 33.93
-14.00 32.28 0.00 43.58
-14.00 36.50 0.00 49,28
-15.00 39.31 0.00 53.06

V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -11.253 kN/m Support
z= -9.971. Fx=-294.557 kN/m Support
0.00 ~-0.0767
-1.00 3.39 0.0768
5.29
-2.00 0.234
9.69 0.0516
-3.00 0.401 H
4.97 -9.91
-4.00 0.577 H
-10.8 -21.9
-5.00 0.75 H
-39.9 -36.8 B E
-6.00 0.894 E
-85.5 -54.8
-7.00 0.966
-150.6 -75.8
-8.00 0.9
-238.1 -99.9
-9.00 0.609 ?
-9.75 4144 0.174 |
-10.50 ///// -0.507
-11.25 2765 / -1.41
-182.8
-12.15 -2.7
ﬁ -76.4 -3.96
-13.80 -27.4 -5.37
-15.00 / -7.39
z M,gk u,gk
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r4 H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 4.47 0.00 0.00 0.00 -0.08
-0.00 4.47 -0.00 0.00 -0.00 -0.08
-0.50 4.47 -0.56 -2.23 -10.99 -0.00
-0.50 4.47 -0.56 9.02 -14.00 -0.00
-0.50 4.47 -0.56 9.02 -14.00 0.00
-0.57 4.47 0.00 8.70 -15.56 0.01
-1.00 4.47 3.39 6.78 -24.99 0.08
-1.00 2.98 3.39 6.78 -24.99 0.08
-2.00 2.98 8.68 3.80 -46.65 0.23
-2.00 6.61 8.68 3.80 -46.65 0.23
-2.50 8.39 9.69 0.05 -57.15 0.32
-2.51 8.41 9.67 0.00 -57.27 0.32
-3.89 11.77 -0.00 -14.40 -78.89 0.56
-4.50 12.86 -10.76 -21.87 -86.58 0.67
-4.50 13.38 -10.76 -21.87 -86.58 0.67
-7.00 21.04 -115.41 -64.93 -135.48 0.97
-9.97 30.15 -414.37 -140.96 -203.64 0.00
-9.97 30.15 -414.37 153.60 -203.64 0.00
-10.00 30.24 -409.99 152.74 -204.34 -0.02
-10.00 25.14 -409.99 152.74 -204.34 -0.02
-14.00 32.28 -19.19 37.90 -254.88 -5.70
-14.00 36.50 -19.19 37.90 -254.88 -5.70
-15.00 39.31 -0.00 0.00 -283.83 -7.39
-15.00 39.31 -0.00 -0.00 -283.83 -7.39
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -43.297 kN/m Support
z= -9.971. Fx= -9.236 kN/m Support

0.00 0.115
— 43
-1.00 -0.113
-2.00 -0.317
-3.00 -0.462
-3.84
-0.547
-5.00
-0.527
-6.00
-0.459
-7.00
-0.353
-8.00
-0.221
-9.00
575 -0.0724
-10.50 0.0813 \
-11.25 0.197
-12.15 0.335
-12.95 0.458
-13.80 0.589
-15.00 0.774
z M, gk V,qk u,gk
Z H)q)k M)qu VJqu NJq)k u)q)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

0.00 0.00 -0.00 0.00 0.11
-0.47 0.00 0.03 -0.00 0.00 0.01
-0.47 9.06 0.03 -0.00 0.00 0.01
-0.47 9.06 0.03 -0.00 -0.00 0.01
-0.50 9.06 0.00 -0.24 -0.03 0.00
-0.50 9.06 0.00 43.02 -11.63 -0.00
-1.50 9.06 38.49 33.97 -12.59 -0.22
-1.50 23.48 38.49 33.97 -12.59 -0.22
-2.95 23.48 62.78 0.00 -16.18 -0.46
-3.00 23.48 63.03 -1.25 -16.31 -0.46
-3.34 23.48 61.54 -9.19 -17.16 -0.50
-3.34 0.00 61.54 -9.19 -17.16 -0.50
-3.50 0.00 59.47 -9.28 -17.16 -0.51
-4.00 0.00 54.83 -9.28 -17.16 -0.53
-4.50 0.00 50.53 -9.24 -17.16 -0.55
-6.50 0.00 32.06 -9.24 -17.16 -0.46
-7.50 0.00 22.83 -9.24 -17.16 -0.35
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Z H)q)k M)qu VJqu NJq)k u)q)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-8.00 0.00 18.21 -9.24 -17.16 -0.29
-9.75 0.00 2.05 -9.24 -17.16 -0.03
-9.97 0.00 0.00 -9.24 -17.16 0.00
-9.97 0.00 0.00 0.00 -17.16 0.00
-10.00 0.00 0.00 0.00 -17.16 0.00
-13.35 0.00 0.00 -0.00 -17.16 0.52
-13.65 0.00 0.00 -0.00 -17.16 0.57
-13.80 0.00 0.00 0.00 -17.16 0.59
-14.49 0.00 0.00 -0.00 -17.16 0.69
-14.90 0.00 -0.00 -0.00 -17.16 0.76
-14.95 0.00 -0.00 0.00 -17.16 0.77
-15.00 0.00 0.00 0.00 -17.16 0.77
Internal forces: Design
z= -0.500. Fx= -80.137 kN/m Support
z= -9.971. Fx=-411.505 kN/m Support
0.00
-36.4
-1.00 35.1
-67.2
-2.00 90.5
-99.8
-3.00 106.1
-24.9 -122.9
-3.84 86.2
-40.6 -139.9
-5.00 37.2
-63.5 -167.8
-6.00 -26.6
-87.8 -194.6
-7.00 -114.6
-116.2 -223.1
-8.00 -231
-148.8 -253.2
-9.00 -379.8 /
-285.1
-9.75 -559.4 \ 207.4
-10.50 / -310.1
-373.
-11.25 2733 / -322.9
-246.8
-12.15 — -338.3
-12.95 -103.2 / -351.9
-13.80 -37 / -366.4
-15.00 / -408.9
y4 M,d N,d
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0.00 6.03 0.0378
-1.00 19.6 -0.0367
-2.00 44.1
-3.00 -0.0611
-3.84 0.0206 |
18.1
-5.00 0.207 |
-6.00 0.396 F
-7.00
-8.00
-9.00 0.461 E
975 0.14 |
-100 - -0.426
o 36.2 \ —
-11.25 -1.21
-12.15 39.1 -2.36
-12.95 -3.5
-13.80 493 / -4.78
-15.00 53.1 / -6.61
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 6.03 0.00 0.00 0.00 0.04
-0.47 6.03 -0.67 -2.84 -13.95 0.00
-0.47 19.62 -0.67 -2.84 -13.95 0.00
-0.50 19.62 -0.76 -3.42 -14.88 0.00
-0.50 19.62 -0.76 -3.42 -14.88 -0.00
-0.50 19.62 -0.76 76.71 -36.35 -0.00
-0.51 19.62 -0.00 76.50 -36.68 -0.00
-1.00 19.62 35.14 66.90 -51.91 -0.04
-1.00 17.61 35.14 66.90 -51.91 -0.04
-1.50 17.61 66.39 58.10 -67.24 -0.07
-1.50 39.25 66.39 58.10 -67.24 -0.07
-2.00 39.25 90.54 38.47 -83.72 -0.08
-2.00 44 .14 90.54 38.47 -83.72 -0.08
-2.83 48.15 105.47 -0.00 -110.38 -0.07
-3.00 48.96 106.14 -8.08 -115.81 -0.06
-3.34 49.78 100.55 -24.86 -122.86 -0.03
-3.34 14.56 100.55 -24.86 -122.86 -0.03
-3.65 15.32 91.57 -29.62 -128.21 -0.00
-4.50 17.36 61.28 -43.38 -142.62 0.12
-4.50 18.06 61.28 -43.38 -142.62 0.12
-5.62 22.68 0.00 -66.24 -170.84 0.32
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-8.00 32.55 -231.00 -131.98 -237.95 0.61
-9.97 40.70 -559.40 -204.14 -300.65 0.00
-9.97 40.70 -559.40 207.36 -300.65 0.00
-10.00 40.82 -553.49 206.20 -301.60 -0.02
-10.00 33.93 -553.49 206.20 -301.60 -0.02
-14.00 43.58 -25.90 51.17 -369.83 -5.08
-14.00 49,28 -25.90 51.17 -369.83 -5.08
-15.00 53.06 -0.00 0.00 -408.91 -6.61
-15.00 53.06 -0.00 -0.00 -408.91 -6.61

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 149.3 -80.1

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -9.97 m

Rd = Eph,k/y,Re = 6120.87 / 1.400 = 4372.05 [kN/m]

‘Ed(Uh,d)/Rd = 411.50 / 4372.05 = 0.094 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv

H/V pressure G+P+W,k 305.81 66.61
Wall weight 214.21
H/V pressure passive 0.00
Support z: -0.50 -11.25 3.02
Bh,g,k z=-9.97 -294.56

Bv,g,k = Bh,k * tan(6,p=-22.00°) -119.01
b2 -0.00 164.82

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 283.83 >= 119.01 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-15.00

Pos. H Vv

H/V pressure G+P+W,k 358.34 72.16

Wall weight 214.21

H/V pressure passive 0.00

Support z: -0.50 -54.55 14.62

Bh,g,k z=-9.97 -294.56

Bv,g,k = Bh,k * tan(6,p=-22.00°) -119.01

Bh,q,k z=-9.97 -9.24

Bv,q,k = Bh,k * tan(6,p=-22.00°) -3.73
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Pos. H Vv
2 -0.00 178.25
(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 300.99 >= 122.74 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

Autép. umoAoy. MAKOUG ayKupiwv:

A1l anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50  53.1 57.5 9.38 805.4 641.5 4.4 365.5 282.4 83.0 0.29

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = 0.01/-15.00 m

Intersection lower/upper slid. plane x/z = 9.07/ -2.93 m

Intersection upper slid. plane/surface x/z = 10.93/ ©.00 m

Intersection separation plane/surface x/z = 9.7/ ©.00 m

Inclination lower failure plane U1 = 53.12°

Inclination upper failure plane 92 = 57.50°

Inclination separation plane 912 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1677.2 1677.2

Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 383.4 511.0 638.9

Pore water pressure on main body U,k: -0.5 540.1 540.1

Earth pres. on separation plane Eal,k: -4.4 -0.0 4.4 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5

Force in lower failure plane Q,k: -354.9 534.3 641.5
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Fx Fz F
[kN/m] [kN/m] [kN/m]
Sum = possible anchor forces: Ra_cal,k: 381.8 -102.3 395.3

Force polygon

Eais\Ra

cC

v C
FEa

Acting anchor forces Ed: Sum(A,d) = 83.0 kN/m
Possible anchor forces Rd: Ra_cal,d = 395.3/1.400 = 282.4 kN/m

Verif. of lower failure plane Ed/Rd = ©0.29 < 1.0: EAeyX0G €KMANpWONKe.

Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
13.38 420 573.4 > 149.3 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] (-]
-0.50 8.00 318 110 879.1 1.1e0 799.2 > 149.3 0.2

‘Check of anchor's soil friction: Passes requirement
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YnoAoy. kukAou oAio9nong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl OUVTETAYH. o€ (m))
Kévtpo = ( -3.91, 2.97), Aktiva = 18.40
Apx.onu.= (-21.62, -2.00), TeA.onu. = ( 14.25, 0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b @ C 0
b z-kat. dopt.
[m] (m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°]  [kN/m2]  [°]

1 -20.70 1.84 -16.79 93.8 0.0 0.0 -30.6 27.45 3.57 -31.27*%*
2 -18.86 1.84 -14.95 226.5 0.0 0.0 -85.2 27.45 3.57 -31.27*%
3 -17.02 1.84 -13.12 317.0 0.0 0.0 -126.3 27.45 3.57 -31.27*%*
4 -15.18 1.84 -11.28 377.4 0.0 0.0 -156.8 ©.08 71.43 -37.80
5 -13.34 1.84 -9.44 423.7 0.0 0.0 -180.1 0.08 71.43 -30.85
6 -11.50 1.84 -7.60 459.1 0.0 0.0 -197.9 0.08 71.43 -24.38
7 -9.66 1.84 -5.76 487.8 0.0 0.0 -211.2 29.26 3.57 -18.23
8 -7.82 1.84 -3.92 508.6 0.0 0.0 -220.5 29.26 3.57 -12.29
9 -5.98 1.84 -2.08 521.2 0.0 0.0 -226.1 29.26 3.57 -6.48
10 -4.14 1.84 -0.24 526.0 0.0 0.0 -228.2 29.26 3.57 -0.74
11 -2.30 1.84 1.60 523.2 0.0 0.0 -227.0 29.26 3.57 5.00
12 -0.47 1.84 3.44 529.4 0.0 0.0 -222.3 29.26 3.57 10.79
13 1.37 1.84 5.28 562.0 0.0 0.0 -214.0 29.26 3.57 16.69
14 3,21 1.84 7.12 534.8 51.7 0.0 -201.8 ©0.08 71.43 22.78
15 5.5 1.84 8.96 501.8 0.0 0.0 -185.2 ©0.08 71.43 29.15
16 6.89 1.84 10.80 458.6 0.0 0.0 -163.4 ©0.08 71.43 35.96
17 8.73 1.84 12.64 402.4 0.0 0.0 -135.0 0.08 71.43 43.41
18 10.57 1.84 14.48 320.6 0.0 0.0 -97.1 27.45 3.57 51.92
19 12.87 2.76 16.78 244.5 0.0 0.0 -56.4 27.45 3.57 65.79

*** Fnueiwon: Ztig Awpideg onUElWUEVEG pe '*'
neplopiotnke to theta oto 45°-Phi/2.

Juvelod. katakopudwv doptiwv:

No Weight G*sin(0) (G-u*b)*tan(g) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 93.80 -85.62 39.38 0.824745 47.75
2 226.45 -184.07 79.97 0.824745 96.96
3 316.97 -225.95 105.60 0.824745 128.04
4 377 .44 -231.31 131.72 0.790106 166.72
5 423.66 -217.27 131.76 0.858400 153.49
6 459.08 -189.53 131.78 0.910736 144.70
7 487 .82 -152.61 161.52 0.930339 173.62
8 508.60 -108.25 167.96 0.963843 174.27
9 521.18 -58.81 171.87 0.986591 174.21
10 525.99 -6.76 173.36 0.999118 173.51
11 523.15 45.59 172.48 1.001617 172.20
12 529.42 99.08 178.63 0.993975 179.71
13 562.05 161.39 201.56 0.975750 206.57
14 586.46 227.05 131.95 0.922076 143.10
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
15 501.78 244 .44 131.86 0.873393 150.97
16 458.56 269.25 131.83 0.809568 162.84
17 402.40 276.51 131.79 0.726620 181.37
18 320.64 252.39 122.69 0.662179 185.28
19 244 .49 222.98 107.55 0.462758 232.42
338.48 3047.73
Apdon Ed = (338.5*%18.40)
Avtiotaon Rd = (3047.7*18.40 +0.0)
SLIP-CIRCLE u = Ed/Rd = 0.11 < 1.0: EAgyxoG €eKMANpWOnKe.
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®daon exkokadng 3 "[3] Situation 3"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -4.00 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -4.00 -1.50
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Mopeia avwtepou
z= -4.50

3. otpwpatoG ApylAwdn XAAIKIA - AMMOZI:

Nopeia avwtepou
z= -10.00

4. otpwpotoG Appwdng APIINOI:

Nopeia avwtepou
z= -14.00

5. otpwpatog ApylAwdn XAAIKIA- AMMO:

Eruep. poprtia:

®doprtia
XA zA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name
1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1
Katavoun edad.niécewv
Katavourn €6ad.miécewv Name
Rectangular within a layer
Ztadun vepou:
x [m] 0.00 0.00
z [m] -6.00 -3.00
Aykupla
z[m] min.1[m] Alpha[°®] C-H[KkN/m] PO[kN] uo[m]
-0.50 0.00 15.00 adpro. 0.00 0.0000

Mapauetpot urtoAoyiouov

Earth pressure options

TuApa €6od.wbrioewv: EvepyEg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Trapezoid.

The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: ©.000, Z2: -2.000 [m].

The earth pressure from variable loads will be included in redistribution.
Nabntikég wOnRosLg

Method of calculation: KAaoikog, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtipLEn noda

Nnodag opilovtiwg METOKLVOUUEVOG

AykupLa

Anchor checks (lower failure plane): Nat

Anchor forces with safety level of DS-P: Nau
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.

6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

-2.006 TeXVNTEG EMLYWHATWOELG

(0] a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- -- 1.005
Part:
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(0] a B 6 kogh kagh kach kpgh kpch
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APITINAOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApylAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toixou
Foot depth for statics: zf = -15.000

Stress analysis

Earth pressure, horizontal
Pressures characteristic,

no redistribution, continous wall

0.00
9.06
-1.50 7.25 23.5
-3.00 10.2
23.5
-4.00 -100.3
13.4
-6.00 -370.9
-10.00 30.2
-14.00 -1273.9 36.5 |
-15.00 / -1388.3 39.3
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [KN/m2] [kN/m2] [KN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-1.50 4.82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.00 -0.00 11.97 0.00 16.15
-4.00 -100.29 11.97 0.00 16.15
-4.50 -110.34 12.86 0.00 17.36
-4.50 -117.95 13.38 0.00 18.06
-10.00 -745.71 30.24 0.00 40.82
-10.00 -294.76 25.14 0.00 33.93
-14.00 -334.94 32.28 0.00 43.58
-14.00 -1273.92 36.50 0.00 49.28
-15.00 -1388.26 39.31 0.00 53.06
Eph,G,k:-5243.09, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64
Nigon vepov
z Wp, k Wa, k W, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-15.00 -90.00 120.00 30.00

H-pressure on static system

Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00 7.34 9.91
= 9.06
-1.50 23.5 | 45.1 E
7.34 E
-3.00 6.12
23.5
-4.00 22 |
38.3
-6.00 48 64.8
-9.75
-10.95 56.8 76.7
-12.15 59 79.6
-13.35
66.5 89.8
-15.00 69.3 93.6
z PH,gk PH,qk PH,d
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z PH, gk PH, gk PH,d
[m] [kN/m2] [kN/m2] [kN/m2]
0.00 7.34 9.91
-0.47 7.34 0.00 9.91
-0.47 7.34 9.06 23.50
-1.50 7.34 9.06 23.50
-1.50 7.34 23.48 45.13
-2.00 7.34 23.48 45,13
-2.00 6.12 23.48 43.48
-3.34 9.52 23.48 48.07
-3.34 9.52 0.00 12.85
-4.00 16.12 0.00 21.76
-4.00 21.97 0.00 29.65
-4.50 27.86 0.00 37.61
-4.50 28.38 0.00 38.31
-10.00 60.24 0.00 81.32
-10.00 55.14 0.00 74.43
-14.00 62.28 0.00 84.08
-14.00 66.50 0.00 89.78
-15.00 69.31 0.00 93.56
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -52.979 kN/m Support
z= -10.497. Fx=-567.831 kN/m Support

0.00 0.166
[
-1.00 22.8 E -0.165
o 42
-2.00 64.8 = -0.469
35.2
-3.00 100 -0.698
27.9
-4.00 127.5
.6
-5.00 135.5
-26.3 -0.698
-6.00 108.6
-73 -0.439
-7.00 35.3
— -124.1 | -0.0939
-8.00 -88.9
-178.2 0.222
-9.00 -267 \
575 1351 | -235.4 0.333
-10.50 -641.3 N 2927 \
-11.25 -450.2 ,/// -0.684
-12.15 2264.5 | -1.89
-12.95 -139.5 -3.17
-13.80 -49 -4.66
-15.00 / -6.82
z M,gk V,gk u,gk
z H,8,k M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 7.34 -0.00 0.00 -0.00 0.17
-0.50 7.34 -0.92 -3.67 -10.73 0.00
-0.50 7.34 -0.92 -3.67 -10.73 -0.00
-0.50 7.34 -0.92 49.31 -24.92 -0.00
-0.52 7.34 0.00 49.17 -25.34 -0.01
-2.00 7.34 64.78 38.29 -57.10 -0.47
-2.00 6.12 64.78 38.29 -57.10 -0.47
-4.00 16.12 127.47 21.06 -99.85 -0.81
-4.00 21.97 127.47 21.06 -99.85 -0.81
-4.50 27.86 135.01 8.60 -110.36 -0.81
-4.50 28.38 135.01 8.60 -110.36 -0.81
-4.77 31.93 135.26 0.00 -115.34 -0.79
-5.00 34.91 135.47 -7.23 -119.52 -0.77
-7.32 52.02 -0.00 -114.69 -166.07 -0.16
-7.77 53.42 -57.82 -138.71 -175.99 0.00
-9.50 58.71 -377.68 -235.37 -215.88 0.33
-10.00 60.24 -502.53 -265.09 -228.13 0.24
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z H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.00 55.14 -502.53 -265.09 -228.13 0.24
-10.50 56.03 -641.26 -292.74 -234.41 0.00
-10.50 56.03 -641.26 275.09 -234.41 0.00
-10.50 56.03 -641.26 275.09 -234.41 -0.00
-14.00 62.28 -34.19 67.90 -278.66 -5.02
-14.00 66.50 -34.19 67.90 -278.66 -5.02
-15.00 69.31 -0.00 0.00 -307.61 -6.82
Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -43.783 kN/m Support
z= -10.497. Fx= -8.750 kN/m Support
0.00 0.123
R 43.5
-1.00 S -0.122
“‘\‘ rrrrrrrrrrrrrrrrrrrrrrrrrrr 345
-2.00 -0.343
/ 11
-3.00 64.2 -0.505
-3.84 58.6 -0.587
-8.75
-5.00 48.1 -0.614
-6.00 39.4 \ -0.579
-7.00 30.6 -8.75 -0.498
-8.00 -0.381
17.5
-9.00 -0.239
9.75 | 873 8.75 10.121
-10.50 -8.75
-11.25 0.123
-12.15 0.27
-12.95 0.4
-13.80 0.539
-15.00 0.735
z M, gk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

0.00 0.00 -0.00 0.00 0.12
-0.47 0.00 0.05 -0.00 0.00 0.01
-0.47 9.06 0.05 0.00 -0.00 0.01
-0.47 9.06 0.05 -0.00 -0.00 0.01
-0.50 9.06 0.00 -0.25 -0.03 0.00
-0.50 9.06 0.00 43.51 -11.76 -0.00
-1.50 9.06 38.98 34.45 -12.72 -0.24
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r4 H:q)k M)qu VJqu N:C{:k U)q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-1.50 23.48 38.98 34.45 -12.72 -0.24
-2.97 23.48 64.08 -0.00 -16.36 -0.50
-3.00 23.48 64.24 -0.77 -16.44 -0.50
-3.34 23.48 62.87 -8.48 -17.29 -0.55
-3.34 0.00 62.87 -8.48 -17.29 -0.55
-3.50 0.00 60.91 -9.02 -17.29 -0.55
-4.00 0.00 56.85 -8.75 -17.29 -0.59
-5.00 0.00 48.10 -8.75 -17.29 -0.61
-5.50 0.00 43.73 -8.75 -17.29 -0.60
-6.00 0.00 39.35 -8.75 -17.29 -0.58
-7.00 0.00 30.60 -8.75 -17.29 -0.50
-8.00 0.00 21.85 -8.75 -17.29 -0.38
-10.50 0.00 0.00 -8.75 -17.29 0.00
-10.50 0.00 0.00 -0.00 -17.29 0.00
-13.35 0.00 0.00 -0.00 -17.29 0.47
-13.65 0.00 0.00 -0.00 -17.29 0.51
-13.80 0.00 0.00 0.00 -17.29 0.54
-14.38 0.00 -0.00 -0.00 -17.29 0.63
-14.55 0.00 -0.00 -0.00 -17.29 0.66
-14.90 0.00 -0.00 -0.00 -17.29 0.72
-15.00 0.00 -0.00 -0.00 -17.29 0.74
Part: Archive No.:
Block: Please specify project informations. Page: 45

Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018

Internal forces: Design

4

-0.500. Fx=-137.195 kN/m Support

z= -10.497. Fx=-779.697 kN/m Support
0.00
-1.00 61.7 -66.5
-2.00 167.4 -98
-3.00 231.4 -130.6
-3.84 -156.1
261
-5.00 -187.3
237.3 -48.7
-6.00 -213.3
157.8 -111.7
-7.00 -240.9
| 12.3 -180.6
-8.00 N - -270.2
-204.8 -253.7
-9.00 \ -301.2
075 -496.8 -330.9 / B
-10.50 -865.7 \ -408.3 \ / 3424
-11.25 -607.8 =" | -355.2
-12.15 -357.1 / -370.6
-12.95 -188.3 / -384.2
-13.80 -66.2 / -398.7
-15.00 / -441.2
z M,d N,d
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0.00 9.91 0.289
-1.00 -0.287
45.1
-2.00 -0.812
-3.00 -1.2
-3.84
38.3
-5.00
-1.3
-6.00 64.8
-0.983
-7.00
-0.537
-8.00
| -0.0901
-9.00
-9.75
-10.50 T
76.7 \
-11.25 -0.561
-12.15 79.6 -1.62
-12.95 -2.77
-13.80 398 / -4.12
-15.00 93.6 / -6.08
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 9.91 0.00 -0.00 -0.00 0.29
-0.47 9.91 -1.09 -4.66 -13.61 0.02
-0.47 23.50 -1.09 -4.66 -13.61 0.02
-0.50 23.50 -1.25 -5.36 -14.52 -0.00
-0.51 23.50 -0.00 131.60 -51.58 -0.01
-1.50 23.50 118.84 108.33 -81.68 -0.56
-1.50 45.13 118.84 108.33 -81.68 -0.56
-2.00 45.13 167.36 85.77 -98.02 -0.81
-2.00 43.48 167.36 85.77 -98.02 -0.81
-3.34 48.07 243.17 26.73 -141.69 -1.29
-3.34 12.85 243.17 26.73 -141.69 -1.29
-4.00 21.76 257.36 15.31 -160.73 -1.40
-4.00 29.65 257.36 15.31 -160.73 -1.40
-4.46 36.90 260.65 -0.00 -173.65 -1.42
-4.50 37.61 260.98 -1.51 -174.92 -1.42
-4.50 38.31 260.98 -1.51 -174.92 -1.42
-7.56 71.23 0.00 -185.07 -257.20 -0.51
-8.77 76.21 -277.19 -273.94 -293.88 0.00
-9.75 80.29 -581.66 -350.80 -325.58 0.18
-10.00 81.32 -671.88 -371.00 -333.90 0.16
-10.00 74.43 -671.88 -371.00 -333.90 0.16
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.50 75.64 -865.69 -408.33 -342.38 0.00
-10.50 75.64 -865.69 371.37 -342.38 0.00
-14.00 84.08 -46.15 91.67 -402.12 -4.44
-14.00 89.78 -46.15 91.67 -402.12 -4.44
-15.00 93.56 -0.00 -0.00 -441.21 -6.08

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 255.7 -137.2

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -10.50 m

Rd = Eph,k/y,Re = 5243.09 / 1.400 = 3745.06 [kN/m]

‘Ed(Uh,d)/Rd = 779.70 / 3745.06 = 0.208 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv

H/V pressure G+P+W,k 620.81 66.61
Wall weight 226.81
H/V pressure passive 0.00
Support z: -0.50 -52.98 14.20
Bh,g,k z=-10.50 -567.83

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.66
b3 -0.00  306.95

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 307.61 >= 0.66 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-15.00

Pos. H Vv
H/V pressure G+P+W,k 673.34 72.16
Wall weight 226.81
H/V pressure passive 0.00
Support z: -0.50 -96.76 25.93
Bh,g,k z=-10.50 -567.83
Bv,g,k = Bh,k * tan(é,p=-0.07°) -0.66
Bh,q,k z=-10.50 -8.75
Bv,q,k = Bh,k * tan(6,p=-0.07°) -0.01
z 0.00 324.23
(downwards)
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Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 324.90 >= 0.67 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

AutOp. umoAoy. MAKoOuG aykupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 02 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50  53.1 57.5 9.38 805.4 641.5 4.4 365.5 282.4 142.0 0.50

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = ©0.01/-15.00 m

Intersection lower/upper slid. plane x/z = 9.07/ -2.93 m

Intersection upper slid. plane/surface x/z = 10.93/ ©.00 m

Intersection separation plane/surface x/z = 9.7/ ©.00 m

Inclination lower failure plane 91 = 53.12°

Inclination upper failure plane 92 = 57.50°

Inclination separation plane U12 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -1677.2 1677.
Area loads on/in main failure body Fl,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 383.4 511.0 638.9
Pore water pressure on main body U,k: -9.5 540.1 540.1
Earth pres. on separation plane Eal,k: -4.4 -0.0 4.4 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5
Force in lower failure plane Q,k: -354.9 534.3 641.5
Sum = possible anchor forces: Ra_cal,k: 381.8 -102.3 395.3
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Force polygon

Eaiﬂ\Ra

C

W C
FEa2

Acting anchor forces Ed: Sum(A,d) = 142.0 kN/m
Possible anchor forces Rd: Ra_cal,d = 395.3/1.400 = 282.4 kN/m

Verif. of lower failure plane Ed/Rd = ©0.50 < 1.0: EAgyx0G €KMANPWONKe.

Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
13.38 420 573.4 > 255.7 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVK ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] [-] [kN] [kN] [-]
-0.50 8.00 318 110 879.1 1.100 799.2 > 255.7 0.3

‘Check of anchor's soil friction: Passes requirement
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YnoAoy. kukAou oAio9nong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl OUVTETAYH. o€ (m))
Kévtpo = ( -1.17, 3.36), Aktiva = 18.41
Apx.onu.= (-18.04, -4.00), TeA.onu. = ( 16.92, 0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b @ C 0
b z-kat. dopt.
[m] (m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°]  [kN/m2]  [°]

1 -17.12 1.84 -15.95 73.3 0.0 0.0 -11.6 27.45 3.57 -31.27*%

2 -15.28 1.84 -14.11 182.4 0.0 0.0 -43.7 27.45 3.57 -31.27*%

3 -13.44 1.84 -12.27  259.5 0.0 0.0 -79.3 0.08 71.43 -41.80

4 -11.60 1.84 -10.43 312.7 0.0 0.0 -106.1 0.08 71.43 -34.51

5 -9.76 1.84 -8.59 353.7 0.0 0.0 -126.8 ©.08 71.43 -27.81

6 -7.92 1.84 -6.75 384.8 0.0 0.0 -142.4 0.08 71.43 -21.51

7 -6.08 1.84 -4.91 409.2 0.0 0.0 -153.8 29.26 3.57 -15.46

8 -4.24 1.84 -3.07 426.2 0.0 0.0 -161.4 29.26 3.57 -9.59

9 -2.40 1.84 -1.23 435.1 0.0 0.0 -165.4 29.26 3.57 -3.82
106 -0.56 1.84 0.61 464.3 0.0 0.0 -193.5 29.26 3.57 1.91
11 1.28 1.84 2.46 571.7 0.0 0.0 -218.3 29.26 3.57 7.67
12 3.12 1.84 4.30 557.5 0.0 0.0 -211.9 29.26 3.57 13.50
13 4.96 1.84 6.14 535.0 0.0 0.0 -201.9 ©0.08 71.43 19.48
14 6.80 1.84 7.98 506.8 0.0 0.0 -187.7 ©0.08 71.43 25.68
15 8.65 1.84 9.82 469.3 0.0 0.0 -168.8 0.08 71.43 32.24
16 10.49 1.84 11.66 420.5 0.0 0.0 -144.2 0.08 71.43 39.30
17 12.33 1.84 13.50 352.9 0.0 0.0 -111.9 27.45 3.57 47 .17
18 14.17 1.84 15.34 256.0 0.0 0.0 -67.6 27.45 3.57 56.45
19 16.01 1.84 17.18 113.9 0.0 0.0 -20.8 ©0.08 35.71 68.96
*** Fnueiwon: Ztig Awpideg onUElWUEVEG pe '*'

neplopiotnke to theta oto 45°-Phi/2.
Juvelod. katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(g) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 73.32 -63.54 38.61 0.795524 48.54

2 182.42 -139.84 78.66 0.795524 98.88

3 259.49 -172.98 131.73 0.745214 176.76

4 312.74 -177.20 131.76 0.823821 159.94

5 353.71 -165.04 131.79 0.884327 149.03

6 384.82 -141.07 131.81 0.930268 141.69

7 409.23 -109.10 149.66 0.931041 160.74

8 426.16 -71.00 154.91 0.965549 160.44

9 435.12 -28.98 157.69 0.989595 159.35

10 464 .32 15.51 158.26 1.003547 157.70

11 571.73 76.27 204.56 1.007458 203.05

12 557.49 130.12 200.15 1.001067 199.93

13 534.96 178.36 131.94 0.942887 139.93

14 506.78 219.64 131.92 0.901333 146.36
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
15 469.28 250.32 131.89 0.846025 155.90
16 420.47 266.33 131.86 0.774016 170.36
17 352.86 258.79 131.76 0.763395 172.59
18 255.95 213.31 104.42 0.647666 161.22
19 113.91 106.31 65.74 0.359372 182.93
646.21 2945 .35
Apdon Ed = (646.2*%18.41)
Avtiotaon Rd = (2945.4*18.41 +0.0)
SLIP-CIRCLE u = Ed/Rd = 0.22 < 1.0: EAgyxoG €eKTANpWOnKe.
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®daon exkokadncg 4 "[4] Situation 4"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -4.00 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -4.00 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
z= -4.50

Nopeia avwtepou 4. otpwpatog Appwdng APTINOZ:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Eruep. poprtia:

®doprtia
XA zA xE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name

1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1
Katavoun edad.niécewv
Katavourn €6ad.miécewv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 0.00

z [m] -6.00 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[KkN/m] PO[kN] uo[m]
-0.50 0.00 15.00 adpro. 0.00 0.0000
-3.00 0.00 15.00 adpro. 0.00 0.0000

Mapauetpot urtoAoyiouou

Earth pressure options

TuAua €6ad.wbrjoewv: Evepyeg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: ¢@,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Triangle (perpend. to wall).

The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: -0.500, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.
NodnTikég wWORoELG

Method of calculation: KAaoikog, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtnpLEn noda

Nodag opi1lovtiwg METAKLVOUUEVOG

AykupLa

Anchor checks (lower failure plane): Nat

Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.

6,p,Anchoring wall : used from soil layer.

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch
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(0] a B 6 kogh kagh kach kpgh kpch
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 TeXVNTEG EMUXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 -0.1 == = = 1.005 -2.006 Appwéng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwén XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwdng APITINAOZ
0.1 0.0 0.0 0.1 == 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toixou

Foot depth for statics: zf = -15.000
Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall

0.00
9.06
-1.50 7.25 23.5
-3.00 10.2
——— 23.5
-4.00 -100.3
13.4
-6.00 -370.9
-10.00 : 30.2
-14.00 -1273.9 36.5
-15.00 / -1388.3 39.3
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-1.50 7.25 9.06 23.37
-1.50 4,82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.00 -0.00 11.97 0.00 16.15
-4.00 -100.29 11.97 0.00 16.15
-4.50 -110.34 12.86 0.00 17.36
-4.50 -117.95 13.38 0.00 18.06
-10.00 -745.71 30.24 0.00 40.82
-10.00 -294.76 25.14 0.00 33.93
-14.00 -334.94 32.28 0.00 43.58
-14.00 -1273.92 36.50 0.00 49.28
-15.00 -1388.26 39.31 0.00 53.06
Eph,G,k:-5243.09, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64
Nigon vepov
z Wp, k Wa, k W, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-6.00 0.00 30.00 30.00
-15.00 -90.00 120.00 30.00
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00
9.06 22.7 N
-1.50 235 | | 44.9 =
-3.00 7.18
23.5
-4.00 22
38.3
-6.00 48 64.8
-9.75
-10.95 56.8 76.7
-12.15 59 79.6
-13.35
66.5 89.8
-15.00 69.3 93.6
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 6.75 0.00 9.11
-0.47 6.75 9.06 22.69
-1.50 7.18 9.06 23.28
-1.50 7.18 23.48 44.91
-3.34 10.58 23.48 49.50
-3.34 10.58 0.00 14.28
-4.00 17.18 0.00 23.19
-4.00 21.97 0.00 29.65
-4.50 27 .86 0.00 37.61
-4.50 28.38 0.00 38.31
-10.00 60.24 0.00 81.32
-10.00 55.14 0.00 74.43
-14.00 62.28 0.00 84.08
-14.00 66.50 0.00 89.78
-15.00 69.31 0.00 93.56
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -12.546 kN/m Support
z= -3.000. Fx= -53.148 kN/m Support
z= -10.497. Fx=-555.115 kN/m Support
0.00 0.00358
-1.00 4,18 -0.00341
3.57
-2.00
-3.00 4.15
-4.00 44.8 0.0203
-5.00 65.6 0.0913
-6.00 51.5 -35.9 0.236
-7.00 -85.5 0.435
-8.00 -120.7 -138
0.667
-9.00 -286.1 -193.7
-9.75 4476 BN -237.4 0.562
-10.50 -641.3 -280 \
-11.25 -450.2 / \ -0.859
-12.15 -264.5 / -2.27
-12.95 -139.5 / -3.75
-13.80 -49 / -5.43
-15.00 / -7.87
z M,gk V,gk u,gk
z H,g,k M,g,k v,8,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

0.00 0.00 0.00 0.00 0.00 0.00
-0.50 7.18 -0.30 -1.79 -10.61 0.00
-0.50 7.18 -0.30 -1.79 -10.61 -0.00
-0.50 7.18 -0.30 10.75 -13.97 -0.00
-0.53 7.18 0.00 10.51 -14.69 -0.00
-2.00 7.18 7.75 -0.00 -46.09 -0.01
-2.00 7.18 7.75 -0.02 -46.13 -0.01
-3.00 7.18 4.15 -7.19 -67.58 -0.00
-3.00 7.18 4.15 45.96 -81.82 -0.00
-4.00 17.18 44,85 33.78 -103.26 0.02
-4.00 21.97 44 .85 33.78 -103.26 0.02
-4.50 27.86 58.75 21.32 -113.77 0.05
-4.50 28.38 58.75 21.32 -113.77 0.05
-5.00 34.91 65.56 5.49 -122.93 0.09
-5.14 36.79 65.02 -0.00 -125.65 0.11
-6.87 50.66 0.00 -79.12 -160.03 0.41
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z H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

-8.50 55.64 -196.55 -165.48 -195.70 0.67
-10.00 60.24 -508.85 -252.38 -231.53 0.36
-10.00 55.14 -508.85 -252.38 -231.53 0.36
-10.50 56.03 -641.26 -280.03 -237.82 0.00
-10.50 56.03 -641.26 275.09 -237.82 0.00
-14.00 62.28 -34.19 67.90 -282.07 -5.83
-14.00 66.50 -34.19 67.90 -282.07 -5.83
-15.00 69.31 -0.00 -0.00 -311.02 -7.87

Internal forces: Variable, characteristically

Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -16.193 kN/m Support
z= -3.000. Fx= -36.789 kN/m Support
z= -10.497. Fx=  0.450 kN/m Support

0.00 0.00554
15.9 =
-1.00 \
6.86
-2.00 11.9
-0.00509
-3.00 -28.4
~ 0.00261
-3.84
0.0107_
-5.00 -2.47 0.45
-6.00 -2.02 0.0142
-7.00 -1.57 0.0135
-8.00 -1.12 0.011
-9.00 -0.674 0.0071
-9.75 -0.336 0.45 0.00365
-10.50 0.45
-11.25 -0.00371
-12.15 -0.00816
-12.95 -0.0121
-13.80 -0.0163
-15.00 / -0.0222
z M, gk V,qk u,gk
z H,q,k M,q,k V,dq,k N,q,k u,q,k
[m] [kN/m2] [KN/m2] [KN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.01
-0.47 0.00 0.03 0.10 0.01 0.00
-0.47 9.06 0.03 0.10 0.01 0.00
-0.48 9.06 0.02 0.00 -0.00 0.00
-0.50 9.06 0.00 -0.23 -0.02 0.00
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r4 H:q)k M)qu VJqu N:C{:k U)q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-0.50 9.06 0.00 15.92 -4.37 -0.00
-1.50 9.06 11.39 6.86 -5.33 -0.01
-1.50 23.48 11.39 6.86 -5.33 -0.01
-1.79 23.48 11.67 -0.00 -6.05 -0.01
-2.00 23.48 11.87 -4.88 -6.57 -0.01
-2.79 23.48 -0.00 -23.41 -8.53 -0.00
-3.00 23.48 -4.73 -28.36 -9.05 -0.00
-3.00 23.48 -4.73 8.43 -18.91 -0.00
-3.34 23.48 -2.95 0.72 -19.75 0.00
-3.34 0.00 -2.95 0.72 -19.75 0.00
-3.50 0.00 -3.50 0.18 -19.75 0.01
-3.84 0.00 -2.59 0.72 -19.75 0.01
-4.00 0.00 -2.92 0.45 -19.75 0.01
-6.00 0.00 -2.02 0.45 -19.75 0.01
-7.00 0.00 -1.57 0.45 -19.75 0.01
-8.00 0.00 -1.12 0.45 -19.75 0.01
-10.50 0.00 -0.00 0.45 -19.75 0.00
-10.50 0.00 0.00 0.45 -19.75 0.00
-10.50 0.00 0.00 -0.00 -19.75 0.00
-11.25 0.00 0.00 -0.00 -19.75 -0.00
-11.75 0.00 0.00 -0.00 -19.75 -0.01
-13.35 0.00 0.00 -0.00 -19.75 -0.01
-13.65 0.00 0.00 -0.00 -19.75 -0.02
-14.14 0.00 0.00 -0.00 -19.75 -0.02
-14.55 0.00 -0.00 -0.00 -19.75 -0.02
-14.90 0.00 -0.00 -0.00 -19.75 -0.02
-14.96 0.00 -0.00 0.00 -19.75 -0.02
-15.00 0.00 0.00 0.00 -19.75 -0.02
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Internal forces: Design

4

-0.500. Fx= -41.227 kN/m Support

z -3.000. Fx=-126.934 kN/m Support
z= -10.497. Fx=-748.731 kN/m Support
0.00
-25.4
-1.00 15.9
-55.8
-2.00
-3.00 -1.49 -138.8
-3.84 48.5 -164.4
-5.00 84.8 -195.6
-6.00 66.4 -47.9 -221.6
-7.00 -14.8\ -114.7 -249.2
-8.00 -164.6 -185.7 -278.5
-9.00 -387.2 -260.8 / -309.5
-9.75 -604.8 -319.8 / -333.9
-10.50 -865.7 -377.4 \ | -350.7
-11.25 -607.8 313.8 / -363.5
-12.15 -357.1 243.1 / -378.9
-12.95 -188.3 178.6 / -392.5
-13.80 -66.2 108.4 / -407
-15.00 / -449.5
z Mm,d N,d
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0.00 0.00913
22.7 \
-1.00 -0.00859
44.9
-2.00
300
-3.84 0.0217 |
38.3
-5.00 0.104
-6.00 64.8 . 0.25
-7.00 0.449
-8.00
0.676
-9.00
-9.75 0.567
-10.50 r
o 76.7 \
-11.25 -0.863
-12.15 79.6 -2.28
-12.95 -3.76
1380 g = 5.44
-15.00 93.6 / -7.89
z H,d u,8+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.01
-0.47 9.11 -0.34 -2.14 -13.46 0.00
-0.47 22.69 -0.34 -2.14 -13.46 0.00
-0.50 23.28 -0.41 -2.83 -14.37 -0.00
-0.50 23.28 -0.41 38.40 -25.41 -0.00
-0.51 23.28 -0.00 38.10 -25.80 -0.00
-1.50 23.28 26.35 15.12 -55.80 -0.01
-1.50 44 .91 26.35 15.12 -55.80 -0.01
-1.84 44 .91 27 .64 0.00 -66.80 -0.01
-2.00 44 .91 28.27 -7.33 -72.13 -0.01
-2.96 44 .91 0.00 -50.61 -103.61 -0.00
-3.00 44 .91 -1.49 -52.24 -104.81 -0.00
-3.00 44 .91 -1.49 74.69 -138.82 -0.00
-3.00 44 .91 -1.49 74.69 -138.82 0.00
-3.02 45.21 -0.00 73.63 -139.55 0.00
-3.34 49.50 21.22 58.64 -149.93 0.01
-3.34 14.28 21.22 58.64 -149.93 0.01
-4.00 23.19 56.16 46.27 -169.03 0.03
-4.00 29.65 56.16 46.27 -169.03 0.03
-4.50 37.61 75.26 29.46 -183.22 0.06
-4.50 38.31 75.26 29.46 -183.22 0.06
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-5.00 47.13 84.80 8.09 -195.58 0.10
-5.16 49.90 84.11 0.00 -199.59 0.12
-6.85 68.28 -0.00 -104.44 -244.97 0.42
-8.50 75.11 -266.69 -222.73 -293.83 0.68
-10.00 81.32 -687.29 -340.04 -342.20 0.36
-10.00 74.43 -687.29 -340.04 -342.20 0.36
-10.50 75.64 -865.69 -377.36 -350.68 0.00
-10.50 75.64 -865.69 371.37 -350.68 0.00
-10.50 75.64 -865.69 371.37 -350.68 -0.00
-14.00 84.08 -46.15 91.67 -410.42 -5.85
-14.00 89.78 -46.15 91.67 -410.42 -5.85
-15.00 93.56 -0.00 -0.00 -449.50 -7.89
Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 76.8 -41.2
-3.00 118.3 -126.9
Checks of earth statics
Check or earth support
Check: Mobilizable earth resistance is sufficient for earth support force.
z: -10.50 m
Rd = Eph,k/y,Re = 5243.09 / 1.400 = 3745.06 [kN/m]
‘Ed(Uh,d)/Rd = 748.73 / 3745.06 = 0.200 [-]. Passes requirement
Sum of H and V forces, (G)
Forces up to depth z:-15.00
Pos. H Vv
H/V pressure G+P+W,k 620.81 66.61
Wall weight 226.81
H/V pressure passive 0.00
Support z: -0.50 -12.55 3.36
Support z: -3.00 -53.15 14.24
Bh,g,k z=-10.50 -555,12
Bv,g,k = Bh,k * tan(é,p=-0.07°) -0.65
2 -0.00  310.37
(downwards)
Average anchor inclination a,A = 15.00° >= 15°,
‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.
‘Vk >= Bvk: 311.02 >= 0.65 Passes requirement
Sum of H and V forces, (G+Q)
Forces up to depth z:-15.00
Pos. H Vv
H/V pressure G+P+W,k 673.34 72.16
Wall weight 226.81
H/V pressure passive 0.00
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Pos. H Vv

Support z: -0.50 -28.74 7.70

Support z: -3.00 -89.94 24.10

Bh,g,k z=-10.50 -555.12

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.65

Bh,q,k z=-10.50 0.45

Bv,q,k = Bh,k * tan(é,p=-0.07°) 0.00

z -0.00 330.13

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 330.77 >= 0.65 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

AutoOp. umoAoy. MAKouG aykupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1 Length of anchor from head to center of grout body.
W,k «oovoo.s Res. force from dead weight, loads, cohesion,

Qk v Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.
Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force

polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.
z 91 02 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] ~ [kN/m] [-]
-0.50 53.1 57.5 9.38 805.4 641.5 4.4 365.5 282.4 173.7 0.62
-3.00 53.0 60.0 7.79 759.9 613.0 13.0 365.5 257.4 170.9 0.66
Decisive failure body:
Frewpetpia:
Foot point of lower failure plane x/z = 0.01/-15.00 m
Intersection lower/upper slid. plane x/z = 7.52/ -5.02 m
Intersection upper slid. plane/surface x/z = 10.41/ ©.00 m
Intersection separation plane/surface x/z = 7.52/ ©.00 m
Inclination lower failure plane U1 = 53.05°
Inclination upper failure plane U2 = 60.04°
Inclination separation plane U12 = 90.00°
Loads / forces (char.)
Fx Fz F
[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -1561.6 1561.6
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Fx Fz F
[kN/m] [kN/m] [kN/m]
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 323.4 429.9 538.0
Pore water pressure on main body U,k: -9.5 526.3 526.3
Earth pres. on separation plane Eal,k: -13.0 -0.0 13.0 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5
Force in lower failure plane Q,k: -320.2 522.7 613.0
Sum = possible anchor forces: Ra_cal,k: 348.0 -93.3 360.3
Force polygon
Ep$~
Ra
Q
G
U
W ////C
FEa2
Acting anchor forces Ed: Sum(A,d) = 170.9 kN/m
Possible anchor forces Rd: Ra_cal,d = 360.3/1.400 = 257.4 kN/m
Verif. of lower failure plane Ed/Rd = 0.66 < 1.0: EAgyx0G €EKMANPWONKE.
Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
13.38 420 573.4 > 76.8 Passes requirement
-3.00 Strand;3x0.60";1570/1770
11.79 420 573.4 > 118.3 Passes requirement
Check of steel tension: Passes requirement
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Check of anchor's soil friction
1vk .....: Length of grout body
DmVk ....: Diameter of grout body
tGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] (-]
-0.50 8.00 318 110 879.1 1.100 799.2 > 76.8 0.1
-3.00 8.00 318 110 879.1 1.1e@ 799.2 > 118.3 0.1

‘Check of anchor's soil friction: Passes requirement

YrnoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl oUuvTETAYH. o€ (m))
Kévtpo = ( -1.17, 3.36), Aktiva = 18.41
Apx.onu.= (-18.04, -4.00), TeA.onu. = ( 16.92, ©0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b @ C 0
b z-kat. dopt.
[m] (m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°]  [kN/m2]  [°]
1 -17.12 1.84 -15.95 73.3 0.0 0.0 -11.6 27.45 3.57 -31.27*%
2 -15.28 1.84 -14.11 182.4 0.0 0.0 -43.7 27.45 3.57 -31.27*%
3 -13.44 1.84 -12.27 259.5 0.0 0.0 -79.3 0.08 71.43 -41.80
4 -11.60 1.84 -10.43 312.7 0.0 0.0 -106.1 0.08 71.43 -34.51
5 -9.76 1.84 -8.59 353.7 0.0 0.0 -126.8 ©.08 71.43 -27.81
6 -7.92 1.84 -6.75 384.8 0.0 0.0 -142.4 0.08 71.43 -21.51
7 -6.08 1.84 -4.91 409.2 0.0 0.0 -153.8 29.26 3.57 -15.46
8 -4.24 1.84 -3.07 426.2 0.0 0.0 -161.4 29.26 3.57 -9.59
9 -2.40 1.84 -1.23 435.1 0.0 0.0 -165.4 29.26 3.57 -3.82
106 -0.56 1.84 0.61 464.3 0.0 0.0 -193.5 29.26 3.57 1.91
11 1.28 1.84 2.46 571.7 0.0 0.0 -218.3 29.26 3.57 7.67
12 3.12 1.84 4.30 557.5 0.0 0.0 -211.9 29.26 3.57 13.50
13 4.96 1.84 6.14 535.0 0.0 0.0 -201.9 ©0.08 71.43 19.48
14 6.80 1.84 7.98 506.8 0.0 0.0 -187.7 ©0.08 71.43 25.68
15 8.65 1.84 9.82 469.3 0.0 0.0 -168.8 ©.08 71.43 32.24
16 10.49 1.84 11.66 420.5 0.0 0.0 -144.2 0.08 71.43 39.30
17 12.33 1.84 13.50 352.9 0.0 0.0 -111.9 27.45 3.57 47 .17
18 14.17 1.84 15.34 256.0 0.0 0.0 -67.6 27.45 3.57 56.45
19 16.01 1.84 17.18 113.9 0.0 0.0 -20.8 0.08 35.71 68.96
*** Fnueiwon: Ztig Awpideg onUElwWUEVEG pe '*'
neplopiotnke to theta oto 45°-Phi/2.
Juvelod. katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(g) p*¥sin(0)* T
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+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-1] [kN/m]
1 73.32 -63.54 38.61 0.795524 48.54
2 182.42 -139.84 78.66 0.795524 98.88
3 259.49 -172.98 131.73 0.745214 176.76
4 312.74 -177.20 131.76 0.823821 159.94
5 353.71 -165.04 131.79 0.884327 149.03
6 384.82 -141.07 131.81 0.930268 141.69
7 409.23 -109.10 149.66 0.931041 160.74
8 426.16 -71.00 154.91 0.965549 160.44
9 435.12 -28.98 157.69 0.989595 159.35
10 464 .32 15.51 158.26 1.003547 157.70
11 571.73 76.27 204.56 1.007458 203.05
12 557.49 130.12 200.15 1.001067 199.93
13 534.96 178.36 131.94 0.942887 139.93
14 506.78 219.64 131.92 0.901333 146.36
15 469.28 250.32 131.89 0.846025 155.90
16 420.47 266.33 131.86 0.774016 170.36
17 352.86 258.79 131.76 0.763395 172.59
18 255.95 213.31 104.42 0.647666 161.22
19 113.91 106.31 65.74 0.359372 182.93
646.21 2945 .35
Apdon Ed = (646.2*18.41)
Avtiotaon Rd = (2945.4*18.41 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.22 < 1.0: EAgyxoG EKMANPWINKE.
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daon ekokadng5 "[5] Situation 4 +"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -6.50 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -6.50 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -6.50 -4.50

Mopeia avwtepou 4. otpwpatoG Appwdng APIIAOL:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emwp. poprtia:

®doprtia
XA ZA XE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [ml [ kN/m2 1 Name

1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1
Kotavour) edad.mEcswv
Katavopr €6ad.miécewv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 9.00

z [m] -7.50 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 0.00 0.00 0.0000
-3.00 0.00 15.00 adpio. 0.00 0.0000

Mapauetpot urtoAoyitouou
Earth pressure options
TuApa €6ad.wbroswv: EvepyEg wbnoelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: ¢@,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure
Shape of redistribution: Trapezoid.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: ©.000, Z2: -3.000 [m].
The earth pressure from variable loads will be included in redistribution.
NodnTikég wWORoELG
Method of calculation: KAaoikdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure
ItpLEn noda
Nodag op1fovtiwg HETAKLVOUUEVOG
AykupLa

Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nati
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
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Earth pressure coefficients kh

33.
25.
Q.
33.
33.
Q.
Q.
35.
35.

OCO0ORRFRPOOFROOS
OO0
OO0

Mnkog toiyou

Q

B 6 kogh kagh
0.0 -22.0 =e ==
0.9 16.7 = 0.346
0.9 0.1 = 0.996
0.0 -22.0 -- --
0.0 22.0 -- 0.245
0.9 -0.1 =e ==
0.9 0.1 = 0.996
0.0 -23.3 -- --
0.0 23.3 --  0.224

Foot depth for statics: zf = -15.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic,

kach

1.043
1.994

0.855

1.994

0.813

kpgh
7.496

7.496

1.005

9.147

kpch

-8.600 TeXVNTEG EMUYWHATWOELG

-- Appwdng APTINOZ
-8.600 Apy1\wén XAAIKIA - AMMOX

-2.006 Appadng APTIAOZ

-10.104 Apy1lA@Sn XAAIKIA- AMMO

no redistribution, continous wall

0.00
9.06
-1.50 7.25 235 =
-3.00 10.2
EE— 23.5
-4.50 13.4
-6.50 -43
-7.50 -211.6
-10.00 30.2
-14.00 -908 36.5
-15.00 / -1022.4 39.3
z eph,G+PG, k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [KN/m2] [kN/m2] [KN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-1.50 7.25 9.06 23.37
-1.50 4,82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-6.50 -0.00 19.51 0.00 26.34
-6.50 -43.00 19.51 0.00 26.34
-10.00 -445 .89 30.24 0.00 40.82
-10.00 -254.58 25.14 0.00 33.93
-14.00 -294.76 32.28 0.00 43.58
-14.00 -908.05 36.50 0.00 49.28
-15.00 -1022.38 39.31 0.00 53.06
Eph,G,k:-3013.12, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64
Nigon vepov
z Wp, k Wa, k W, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-7.50 0.00 45.00 45.00
-13.80 -63.00 108.00 45.00
-15.00 -75.00 120.00 45.00
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]
0.00 12.4 16.7
9.06
-1.50 235 | 51.9 E=
-3.00 12.4 51.9
23.5
-6.50 54.5 73.6
-7.50 67.6 91.2
-9.75
-10.95 71.8 97
-12.15 74 99.9
-13.35
81.5 110
-15.00 84.3 113.8
2 PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 12.37 16.71
-0.47 12.37 0.00 16.71
-0.47 12.37 9.06 30.29
-1.50 12.37 9.06 30.29
-1.50 12.37 23.48 51.93
-3.00 12.37 23.48 51.93
-3.00 8.25 23.48 46.36
-3.34 11.65 23.48 50.95
-3.34 11.65 0.00 15.73
-6.50 43.25 0.00 58.39
-6.50 54.51 0.00 73.59
-10.00 75.24 0.00 101.57
-10.00 70.14 0.00 94.68
-14.00 77 .28 0.00 104.33
-14.00 81.50 0.00 110.03
-15.00 84.31 0.00 113.81
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V-pressure on static system
Internal forces: Permanent, characteristically

z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-170.938 kN/m Support
z= -11.769. Fx=-573.621 kN/m Support
0.00 2.34
-1.00 -6.19 -12.4 4 1.57
-2.00 -24.7 |\ -24.7 0.802
-3.00
-3.84 4 52.8 -0.703
-4.84 166.1 -1.48
-5.84 252.8 -2.06
-7.00 305.4 -2.36
-8.00 -2.25
-9.00 -1.8
-9.75 -1.31
-10.50 -0.761
-11.25 -0.257
-12.15 0.114
-12.95 |
-13.80 0.128 |
-15.00 | -0.0401
y4 ulgk
z H,8,k M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 12.37 -0.00 0.00 0.00 2.34
-0.00 12.37 -0.00 0.00 -0.00 2.34
-3.00 12.37 -55.69 -37.12 -71.27 -0.00
-3.00 8.25 -55.69 133.81 -117.07 -0.00
-3.42 12.50 -0.00 129.23 -126.71 -0.35
-6.50 43.25 290.65 43.67 -183.73 -2.29
-6.50 54.51 290.65 43.67 -183.73 -2.29
-7.00 61.04 305.40 14.79 -194.13 -2.36
-7.23 64.05 305.16 -0.00 -199.05 -2.36
-10.00 75.24 42.31 -195.88 -263.01 -1.13
-10.00 70.14 42.31 -195.88 -263.01 -1.13
-10.20 70.49 0.00 -209.87 -265.51 -0.98
-11.77 73.30 -415.63 -322.76 -285.36 0.00
-11.77 73.30 -415.63 250.86 -285.36 0.00
-12.95 75.41 -171.00 163.06 -300.28 0.19
-14.00 77.28 -41.69 82.90 -313.54 0.10
Part: Archive No.:
Block: Please specify project informations. Page: 73

Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018
z H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-14.00 81.50 -41.69 82.90 -313.54 0.10
-14.73 83.54 -4.43 22.92 -334.47 0.00
-15.00 84.31 0.00 0.00 -342.49 -0.04

Internal forces: Variable, characteristically

Method EB 82-4 (Q = [G+Q] - G).

z= -0.500. Fx= 0.000 kN/m Support
z= -3.000. Fx= -57.533 kN/m Support
z= -11.769. Fx= 5.001 kN/m Support
0.00 -0.544
0.0872
-1.00 -4.8 -0.355
-4.8
-2.00 -21.1 -0.169
-3.00 -45.2 -44.5
-3.84 -39.7 0.108
-4.84 -34.7 0.195
-5.84 -29.7 //
5 0.253
-7.00
-21.4 5 0.244
-8.00
0.211
-9.00 -13.8
-9.75 110.1 5 0.159
-10.50 -6.35 0.0932
-11.25 -2.6 > 0.0388 [
5
-12.15
-12.95 -0.0886
-13.80 -0.152
-15.00 -0.242
z M, gk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 -0.00 -0.54
-0.47 0.00 0.09 -0.00 -0.00 -0.45
-0.47 9.06 0.09 -0.00 0.00 -0.45
-0.50 9.06 0.00 -0.26 -0.03 -0.45
-1.50 9.06 -4.80 -9.33 -0.99 -0.26
-1.50 23.48 -4.80 -9.33 -0.99 -0.26
-3.00 23.48 -45.21 -44 .55 -4.71 -0.00
-3.00 23.48 -45.21 12.98 -20.13 -0.00
-3.00 23.48 -45.21 12.98 -20.13 0.00
-3.34 23.48 -42.15 5.00 -20.97 0.05
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z H)q)k M)qu VJqu NJq)k u)q)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-3.34 0.00 -42.15 5.00 -20.97 0.05
-6.50 0.00 -26.35 5.00 -20.97 0.25
-7.50 0.00 -21.35 5.00 -20.97 0.24
-9.75 0.00 -l10.10 5.00 -20.97 0.14
-11.77 0.00 -0.00 5.00 -20.97 0.00
-11.77 0.00 -0.00 0.00 -20.97 0.00
-12.95 0.00 -0.00 0.00 -20.97 -0.09
-13.80 0.00 -0.00 0.00 -20.97 -0.15
-14.82 0.00 -0.00 0.00 -20.97 -0.23
-14.90 0.00 0.00 0.00 -20.97 -0.23
-14.96 0.00 -0.00 -0.00 -20.97 -0.24
-15.00 0.00 -0.00 -0.00 -20.97 -0.24
Internal forces: Design
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-317.067 kN/m Support
z= -11.769. Fx=-766.887 kN/m Support
0.00
-1.00 -10.3 | -23.9 -32.8
-2.00 -52 il -65 -67.5
-3.00 -188.2
-3.84 11.8 174 -214.9
-4.84 172.2 144.8 -242.2
-5.84 296.8 102 / -265.8
-7.00 \| 27.5 / -293.5
379.6
-8.00 -62.1 -322.9
317.3
-9.00 -157.4 -353.9
-9.75 1596 -231.7 / -378.2
-10.50 ' -304.6 [ 395
-11.25 | -407.8
-561.1 -428.2
-12.15 -423.2
-12.95 -230.8 ,//// 220.1 / -436.8
-13.80 -80.7 _j// 132.7 / -451.3
-15.00 / -493.8
z Mm,d N,d
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0.00 16.7 1.79
-1.00 1.22
51.9
-2.00 0.632
-3.00 519 b |
-3.84 -0.594
-4.84 -1.28
-5.84 -1.82
73.6
-7.00 -2.11
91.2
-8.00 . -2.02
-9.00 \ -1.62
-9.75 -1.17
-10.50 I -0.668
e 97 | | - -°
-11.25 -0.218
-12.15 99.9
-12.95
— 0.0533 |
-15.00 113.8 Z -0.283
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 16.71 0.00 -0.00 0.00 1.79
-0.00 16.71 0.00 -0.00 -0.00 1.79
-0.47 16.71 -1.85 -7.85 -15.07 1.52
-0.47 30.29 -1.85 -7.85 -15.07 1.52
-1.50 30.29 -26.00 -39.05 -49.59 0.93
-1.50 51.93 -26.00 -39.05 -49.59 0.93
-3.00 51.93 -143.00 -116.94 -103.28 0.00
-3.00 51.93 -143.00 -116.94 -103.28 -0.00
-3.00 46.36 -143.00 200.13 -188.24 -0.00
-3.34 50.95 -77.72 183.58 -199.99 -0.24
-3.34 15.73 -77.72 183.58 -199.99 -0.24
-3.77 21.59 0.00 175.26 -212.98 -0.55
-6.50 58.39 352.85 66.46 -279.50 -2.04
-6.50 73.59 352.85 66.46 -279.50 -2.04
-7.00 82.41 376.51 27 .46 -293.53 -2.11
-7.32 87.99 378.45 0.00 -302.68 -2.11
-7.50 91.23 379.57 -15.95 -307.99 -2.11
-10.00 101.57 43.85 -256.94 -386.52 -1.00
-10.00 94.68 43.85 -256.94 -386.52 -1.00
-10.16 95.06 -0.00 -271.83 -389.18 -0.90
-11.77 98.95 -561.10 -428.22 -416.69 0.00
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-11.77 98.95 -561.10 338.66 -416.69 0.00
-12.45 100.59 -353.58 270.73 -428.30 0.11
-13.67 103.53 -99.34 146.46 -449.07 -0.00
-14.00 104.33 -56.28 111.92 -454.74 -0.06
-14.00 110.03 -56.28 111.92 -454.74 -0.06
-15.00 113.81 -0.00 -0.00 -493.83 -0.28

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 0.0 -0.0
-3.00 295.4 -317.1

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -11.77 m

Rd = Eph,k/y,Re = 3013.12 / 1.400 = 2152.23 [kN/m]

‘Ed(Uh,d)/Rd = 766.89 / 2152.23 = 0.356 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv

H/V pressure G+P+W,k 744.56 66.35
Wall weight 233.11
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -170.94 45.80
Bh,g,k z=-11.77 -573.62

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.67
b2 -0.00  344.60

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 345.27 >= 0.67 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-15.00

Pos. H Vv

H/V pressure G+P+W,k 797.09 71.91

Wall weight 233.11

H/V pressure passive 0.00

Support z: -0.50 0.00

Support z: -3.00 -228.47 61.22

Bh,g,k z=-11.77 -573.62

Bv,g,k = Bh,k * tan(é,p=-0.07°) -0.67

Bh,q,k z=-11.77 5.00

Bv,q,k = Bh,k * tan(6,p=-0.07°) 0.01
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Pos. H Vv
2 -0.00 365.58
(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 366.24 >= 0.66 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

Autép. umoAoy. MAKOUG ayKupiwv:

A1l anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50  46.6 57.5 11.32 1100.3 914.2 4.4 365.5 300.9 299.6 1.00

-3.00 41.7 60.8 10.72 1226.2 1006.6 27.5 365.5 328.6 328.3 1.00

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = ©0.01/-15.00 m

Intersection lower/upper slid. plane x/z = 10.36/ -5.78 m

Intersection upper slid. plane/surface x/z = 13.59/ ©.00 m

Intersection separation plane/surface x/z = 10.36/ ©.00 m

Inclination lower failure plane 91 = 41.71°

Inclination upper failure plane 92 = 60.78°

Inclination separation plane U12 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -2237.5 2237.5
Area loads on/in main failure body Fl,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 478.0 426.1 640.4
Pore water pressure on main body U,k: -9.5 764.5 764.5
Earth pres. on separation plane Eal,k: -27.5 -0.0 27.5 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5
Force in lower failure plane Q,k: -364.1 938.4 1006.6
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Fx Fz F
[kN/m] [kN/m] [kN/m]
Sum = possible anchor forces: Ra_cal,k: 444 .4 -119.1 460.0

Force polygon

Eais\Ra

cC

v C
FEa

Acting anchor forces Ed: Sum(A,d) = 328.3 kN/m
Possible anchor forces Rd: Ra_cal,d = 460.0/1.400 = 328.6 kN/m

Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAgyx0G €KMANPWONKEe.

Check of steel tension

1,tot ...[m]: Total length of anchor incl. excess length at head

As ....[mm2]: X-section are of steel member

Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)

A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type

1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
16.32 420 573.4 > 0.0 Passes requirement

-3.00 Strand;3x0.60";1570/1770
14.72 420 573.4 > 295.4 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] [-1]
-0.50 8.00 318 110 879.1 1.180 799.2 > 0.0 0.0
-3.00 8.00 318 110 879.1 1.100 799.2 > 295.4 0.4
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‘Check of anchor's soil friction: Passes requirement

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least ©0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvTeTAyp. o€ (m))
Kévtpo = ( -0.20, 0.82), Aktiva = 15.83
Apx.onu.= (-14.23, -6.50), TeA.onu. = ( 15.61, ©.00)

rewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [KN/m2] [°]
1 -13.44 1.58 -13.25 48.1 0.0 0.0 -11.5 27.45 3.57 -31.27*%
2 -11.86 1.58 -11.66 120.6 0.0 0.0 -36.7 27.45 3.57 -31.27%*
3 -10.27 1.58 -10.08 168.6 0.0 0.0 -60.9 ©0.08 71.43 -39.55
4 -8.69 1.58 -8.50 205.0 0.0 0.0 -79.2 0.08 71.43 -32.46
5 -7.11 1.58 -6.91 233.0 0.0 0.0 -93.3 0.08 71.43 -25.89
6 -5.53 1.58 -5.33 254.4 0.0 0.0 -103.9 29.26 3.57 -19.68
7 -3.94 1.58 -3.75 271.3 0.0 0.0 -111.4 29.26 3.57 -13.69
8 -2.36 1.58 -2.16 282.0 0.0 0.0 -116.2 29.26 3.57 -7.86
9 -0.78 1.58 -0.58 288.9 0.0 0.0 -154.0 29.26 3.57 -2.10
106 ©0.81 1.58 1.00 495.1 0.0 0.0 -189.3 29.26 3.57 3.63
11 2.39 1.58 2.58 488.7 0.0 0.0 -186.4 29.26 3.57 9.40
12 3.97 1.58 4.17 476.4 0.0 0.0 -180.9 29.26 3.57 15.27
13 5.56 1.58 5.75 458.0 0.0 0.0 -172.6 ©.08 71.43 21.30
14 7.14 1.58 7.33 435.2 0.0 0.0 -161.2 ©.08 71.43 27.60
15 8.72 1.58 8.92 405.2 0.0 0.0 -146.0 0.08 71.43 34.28
16 10.30 1.58 10.50 366.2 0.0 0.0 -126.3 0.08 71.43 41.55
17 11.89 1.58 12.08 312.5 0.0 0.0 -100.3 27.45 3.57 49.76
18 13.47 1.58 13.67 232.8 0.0 0.0 -63.5 27.45 3.57 59.69
19 14.94 1.35 15.13 99.4 0.0 0.0 -17.8 ©0.08 35.71 72.94

¥** Fnueiwon: Ztig Awpibeg ONUELWPEVEG MPE '*'
neplopiotnke to theta oto 45°-Phi/2.

Juvelod. Katakopudwv doptiwv:

No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 48.10 -40.25 24.67 0.746750 33.03
2 120.59 -88.84 49.21 0.746750 65.90
3 168.60 -107.35 113.22 0.770752 146.90
4 205.02 -110.03 113.25 0.843470 134.26
5 233.00 -101.75 113.27 0.899361 125.94
6 254.40 -85.66 89.96 0.866117 103.86
7 271.29 -64.22 95.20 0.918509 103.65
8 282.02 -38.55 98.53 0.959961 102.64
9 288.92 -10.60 81.21 0.991096 81.94
10 495.14 31.34 176.97 1.012186 174.83
11 488.70 79.80 174.97 1.023190 171.00
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
12 476.38 125.43 171.14 1.023749 167.17
13 458.03 166.40 113.47 0.931877 121.76
14 435.24 201.64 113.45 0.886463 127.98
15 405.19 228.24 113.43 0.826571 137.23
16 366.15 242.87 113.41 0.748729 151.46
17 312.54 238.56 115.93 0.804774 144.06
18 232.84 201.01 93.64 0.684218 136.86
19 99.36 94.99 48.38 0.293972 164.56
963.03 2395.06
Juvelod. aykupiwv: ABp. pormwv avatpomig : -53.2 kN*m/m
" " resisting : 47 .4 kN*m/m
Apdon Ed = (963.0*15.83-53.2)

Avtiotoaon Rd = (2395.1*%15.83+47.4)
SLIP-CIRCLE u = Ed/Rd = 0.40 < 1.0: EAgyxoG €eKTANpWOnKe.
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daon exkokadng 6 "[6] Situation 4 + +"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -6.50 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -6.50 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -6.50 -4.50

Mopeia avwtepou 4. otpwpatoG Appwdng APIIAOL:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emwp. poprtia:

®doprtia
XA ZA XE ZE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name

1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1
Kotavour) edad.mEcswv
Katavopr €6ad.miécewv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 9.00

z [m] -7.50 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 adpro. 0.00 0.0000
-3.00 0.00 15.00 adpro. 0.00 0.0000
-5.50 0.00 15.00 adpio. 0.00 0.0000

Napauetpot unoAoyiouou
Earth pressure options
TuApa €6ad.wbroswv: EvepyEg wbnoelg.
Angle of slip plane: DIN 4085.
Split block loads into 1 sections.
Consideration of minimum earth pressure: ¢@,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure
Shape of redistribution: Triangle (perpend. to wall).
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: -3.000, Z2: -5.500 [m].
The earth pressure from variable loads will be included in redistribution.
NaBdntikég wORoELg
Method of calculation: KAaoikég, Pregl/Sokolovsky (DIN 4085).
Options for water pressure
ItipEn noda
Nodag opi1lovtiwg HETAKLVOUHUEVOG
AykUpLa

Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Nati
Verification of grout body pull out forces: Nati
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
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Earth pressure coefficients kh

33.
25.
Q.
33.
33.
Q.
Q.
35.
35.

OCO0ORRFRPOOFROOS
OO0
OO0

Mnkog toiyou

Q

B 6 kogh kagh
0.0 -22.0 =e ==
0.9 16.7 = 0.346
0.9 0.1 = 0.996
0.0 -22.0 -- --
0.0 22.0 -- 0.245
0.9 -0.1 =e ==
0.9 0.1 = 0.996
0.0 -23.3 -- --
0.0 23.3 --  0.224

Foot depth for statics: zf = -15.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic,

kach

1.043
1.994

0.855

1.994

0.813

kpgh
7.496

7.496

1.005

9.147

kpch

-8.600 TeXVNTEG EMUYWHATWOELG

-- Appwdng APTINOZ
-8.600 Apy1\wén XAAIKIA - AMMOX

-2.006 Appadng APTIAOZ

-10.104 Apy1lA@Sn XAAIKIA- AMMO

no redistribution, continous wall

0.00
9.06
-1.50 7.25 235 =
-3.00 10.2
EE— 23.5
-4.50 13.4
-6.50 -43
-7.50 -211.6
-10.00 30.2
-14.00 -908 36.5
-15.00 / -1022.4 39.3
z eph,G+PG, k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [KN/m2] [kN/m2] [KN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
Part: Archive No.:
Block: Please specify project informations. Page: 84
Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018
z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
-1.50 7.25 9.06 23.37
-1.50 4,82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-6.50 -0.00 19.51 0.00 26.34
-6.50 -43.00 19.51 0.00 26.34
-10.00 -445 .89 30.24 0.00 40.82
-10.00 -254.58 25.14 0.00 33.93
-14.00 -294.76 32.28 0.00 43.58
-14.00 -908.05 36.50 0.00 49.28
-15.00 -1022.38 39.31 0.00 53.06
Eph,G,k:-3013.12, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64
Nigon vepov
z Wp, k Wa, k W, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00
-7.50 0.00 45.00 45.00
-13.80 -63.00 108.00 45.00
-15.00 -75.00 120.00 45.00
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]
0.00
9.06 16.5
-1.50 235 | 44.6
-3.00 13.9
23.5
-5.50 38.9 52.5
-6.50 54.5 73.6
-7.50 67.6 91.2
-9.75
-10.95 71.8 97
-12.15 74 99.9
-13.35
81.5 110
-15.00 84.3 113.8
2 PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 2.18 0.00 2.94
-0.47 2.18 9.06 16.52
-1.50 6.95 9.06 22.97
-1.50 6.95 23.48 44,60
-3.34 17.30 23.48 58.57
-3.34 17.30 0.00 23.35
-6.50 41.95 0.00 56.63
-6.50 54.51 0.00 73.59
-10.00 75.24 0.00 101.57
-10.00 70.14 0.00 94.68
-14.00 77 .28 0.00 104.33
-14.00 81.50 0.00 110.03
-15.00 84.31 0.00 113.81
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -12.318 kN/m Support
z= -3.000. Fx= 4.829 kN/m Support
z= -5.500. Fx=-214.401 kN/m Support
z= -11.769. Fx=-522.670 kN/m Support
0.00 0.00532
-1.00 5.39 -0.00506
7.11
-2.00
-3.00 -13.4
1.33
-4.00 -32.3
-31.3
-5.00
-6.00
-0.095
-7.00
-8.00
-35.5
-9.00 . -0.0971
-9.75 \ 107.7 0.00554
-10.50 -129.1 \\\\ -180.2
11,25 0.116
-415.6 -271.8 0.00575
112,15
-12.95 -171 163.1 -0.628
-13.80 -59.8 98.3 -1.28
-15.00 / -2.28
z M,gk V,gk u,gk
z H,8,k M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.01
-0.50 2.32 -0.10 -0.58 -10.63 0.00
-0.51 2.36 0.00 11.71 -14.12 -0.00
-2.00 9.27 12.30 3.05 -47.40 -0.01
-2.29 10.62 12.46 0.00 -54.24 -0.01
-2.50 11.58 12.57 -2.16 -59.08 -0.01
-3.00 13.90 9.95 -8.53 -71.02 0.00
-3.00 13.90 9.95 -13.36 -69.73 0.00
-3.55 19.39 -0.00 -22.62 -82.46 0.01
-4.50 28.90 -31.35 -45.45 -102.17 0.02
-5.50 38.90 -92.92 -79.35 -119.60 -0.00
-5.50 38.90 -92.92 135.05 -177.05 -0.00
-6.29 41.30 0.00 103.33 -188.93 -0.07
-6.50 41.95 22.18 94.63 -192.01 -0.10
-6.50 54.51 22.18 94.63 -192.01 -0.10
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Z H)g)k M)ng VJng NJg)k u)g)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-7.99 69.08 95.40 0.00 -223.94 -0.17
-8.00 69.11 95.54 -0.59 -224.13 -0.17
-9.63 74.11 0.00 -117.37 -262.21 -0.01
-9.71 74.35 -9.44 -123.36 -264.18 -0.00
-10.00 75.24 -47.83 -144.93 -271.28 0.04
-10.00 70.14 -47.83 -144.93 -271.28 0.04
-10.95 71.83 -217.42 -212.37 -283.28 0.12
-11.77 73.30 -415.63 -271.81 -293.63 0.00
-11.77 73.30 -415.63 250.86 -293.63 0.00
-14.00 77 .28 -41.69 82.90 -321.82 -1.44
-14.00 81.50 -41.69 82.90 -321.82 -1.44
-15.00 84.31 0.00 0.00 -350.77 -2.28
Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -14.744 kN/m Support
z= -3.000. Fx= -40.985 kN/m Support
z= -5.500. Fx=  3.357 kN/m Support
z= -11.769. Fx= -0.159 kN/m Support
0.00 0.00466
14.5 —
-1.00 N
9.94 5.42 -0.00694
-2.00
-0.00381
-3.00 -29.8
-3.84
-4.84
-6.00 T
1 0.839 -0.00189
-7.00
0.68
-8.00 -0.159
0.521
-9.00 -0.00272
9.75 0.362 -0.00221
-10.50 0.202 -0.00149
-11.25 0.0827 0159 -630e-06
-0.159
-12.15 465.4e-06
-12.95 0.00144 B
-13.80 0.00248
-15.00 0.00395
z M, qk V,qk u,gk
z H,q,k M,q,k V,dq,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
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r4 H:q)k M)qu VJqu N:CI:k U)q,k
[m] [kN/m2] [KN/m2] [KN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00
-0.47 0.00 0.01 0.03 0.01 0.00
-0.47 9.06 0.01 0.03 0.01 0.00
-0.48 9.06 0.01 -0.03 -0.00 0.00
-0.49 9.06 0.00 -0.19 -0.02 0.00
-0.50 9.06 0.00 14.47 -3.98 -0.00
-1.50 9.06 9.94 5.42 -4.94 -0.01
-1.50 23.48 9.94 5.42 -4.94 -0.01
-1.73 23.48 9.83 0.00 -5.51 -0.01
-2.65 23.48 0.00 -21.60 -7.80 -0.00
-3.00 23.48 -8.35 -29.80 -8.66 -0.00
-3.00 23.48 -8.35 11.18 -19.64 -0.00
-3.34 23.48 -5.45 3.47 -20.77 0.00
-3.34 0.00 -5.45 3.47 -20.77 0.00
-3.50 0.00 -5.94 2.92 -20.75 0.00
-3.84 0.00 -3.75 3.46 -21.27 0.00
-4.00 0.00 -4.49 2.91 -21.21 0.00
-4.34 0.00 -2.01 3.46 -21.65 0.00
-4.50 0.00 -3.03 2.92 -21.54 0.00
-4.84 0.00 -0.27 3.46 -21.89 0.00
-4.97 0.00 -1.31 3.02 -21.77 -0.00
-5.00 0.00 -1.57 2.92 -21.74 -0.00
-5.07 0.00 -0.91 3.03 -21.80 -0.00
-5.18 0.00 -0.00 3.20 -21.88 0.00
-5.34 0.00 1.43 3.45 -22.00 0.00
-5.50 0.00 1.00 3.20 -21.92 0.00
-5.50 0.00 1.00 -0.16 -21.02 0.00
-5.50 0.00 1.00 -0.16 -21.02 -0.00
-6.50 0.00 0.84 -0.16 -21.02 -0.00
-7.00 0.00 0.76 -0.16 -21.02 -0.00
-8.00 0.00 0.60 -0.16 -21.02 -0.00
-9.50 0.00 0.36 -0.16 -21.02 -0.00
-11.77 0.00 0.00 -0.16 -21.02 0.00
-11.77 0.00 0.00 -0.00 -21.02 0.00
-12.45 0.00 0.00 -0.00 -21.02 0.00
-13.35 0.00 0.00 -0.00 -21.02 0.00
-13.65 0.00 0.00 -0.00 -21.02 0.00
-13.80 0.00 0.00 -0.00 -21.02 0.00
-14.90 0.00 0.00 -0.00 -21.02 0.00
-14.94 0.00 0.00 -0.00 -21.02 0.00
-15.00 0.00 -0.00 -0.00 -21.02 0.00
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Internal forces: Design

z= -0.500. Fx= -38.746 kN/m Support
z= -3.000. Fx= -54.959 kN/m Support
z= -5.500. Fx=-284.406 kN/m Support
z= -11.769. Fx=-705.843 kN/m Support
0.00
-24.8
-1.00 16.4 -
17.7 -56
-2.00
-3.00 0.905 & -123.6
-3.84 -16.2 -33.8 -151.6
-4.84
-270.3
-6.00
127.5 -290.5
-7.00
1 45.1 -319
-8.00
-48.2 -349.2
-9.00 /
-9.75 3\ ~145.6 -381
-10.50 -174 \ -243.5 / -406.1
-11.25 | ~418.9
-561.1
-12.15 -434.2
-12.95 -230.8 220.1 l -447.9
-13.80 -80.7 132.7 / -462.4
-15.00 / -504.9
z M,d N,d
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0.00 0.00998
16.5
-1.00 -0.00939
44.6
-2.00
-3.00
-3.84
-4.84
52.5 0.00934 |
-6.00
73.6 -0.0969
-7.00
91.2
-8.00 ‘
-9.00 -0.0999
-9.75 0.00333
-10.50 r ;
o 97 \ 0.115 E
-11.25 =
0.00573
-12.15 99.9
-12.95 -0.627
-13.80 110 P -1.28
-15.00 113.8 -2.27
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 0.01
-0.47 2.94 -0.11 -0.69 -13.48 0.00
-0.47 16.52 -0.11 -0.69 -13.48 0.00
-0.50 16.71 -0.14 -1.19 -14.40 -0.00
-0.50 16.74 0.00 37.48 -24.90 -0.00
-1.50 22.97 28.02 17.72 -55.98 -0.02
-1.50 44,60 28.02 17.72 -55.98 -0.02
-1.88 47 .00 30.42 0.00 -69.24 -0.02
-2.00 47.73 31.15 -5.37 -73.26 -0.02
-3.00 53.98 0.90 -56.22 -108.88 -0.00
-3.00 53.98 0.90 -1.26 -123.60 -0.00
-3.00 53.98 0.90 -1.26 -123.60 0.00
-3.08 55.12 0.00 -6.02 -126.67 0.00
-3.34 58.57 -2.73 -20.40 -135.95 0.01
-3.34 23.35 -2.73 -20.40 -135.95 0.01
-4.34 36.85 -37.10 -50.51 -165.92 0.03
-5.50 52.51 -123.94 -102.33 -194.12 0.00
-5.50 52.51 -123.94 -102.33 -194.12 -0.00
-5.50 52.51 -123.94 182.08 -270.33 -0.00
-6.28 55.72 0.00 139.77 -286.19 -0.07
-6.50 56.63 31.20 127.51 -290.52 -0.10
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-6.50 73.59 31.20 127.51 -290.52 -0.10
-7.99 93.25 129.64 -0.00 -333.55 -0.17
-8.00 93.30 129.88 -1.04 -333.89 -0.17
-9.63 100.06 0.00 -159.01 -385.40 -0.01
-9.73 100.44 -14.70 -168.33 -388.47 0.00
-10.00 101.57 -64.14 -195.90 -397.55 0.04
-10.00 94.68 -64.14 -195.90 -397.55 0.04
-10.95 96.97 -293.32 -286.94 -413.75 0.11
-11.77 98.95 -561.10 -367.18 -427.72 0.00
-11.77 98.95 -561.10 338.66 -427.72 -0.00
-14.00 104.33 -56.28 111.92 -465.77 -1.44
-14.00 110.03 -56.28 111.92 -465.77 -1.44
-15.00 113.81 -0.00 -0.00 -504.85 -2.27
-15.00 113.81 0.00 -0.00 -504.85 -2.27

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]

-0.50 72.2 -38.7
-3.00 51.2 -55.0
-5.50 265.0 -284.4

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -11.77 m

Rd = Eph,k/y,Re = 3013.12 / 1.400 = 2152.23 [kN/m]

‘Ed(Uh,d)/Rd = 705.84 / 2152.23 = 0.328 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv
H/V pressure G+P+W,k 744.56 66.61
Wall weight 233.11
H/V pressure passive 0.00
Support z: -0.50 -12.32 3.30
Support z: -3.00 4.83 -1.29
Support z: -5.50 -214.40 57.45
Bh,g,k z=-11.77 -522.67

Bv,g,k = Bh,k * tan(é,p=-0.07°) -0.61
b2 -0.00  358.56

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 359.17 >= 0.61 Passes requirement

Sum of H and V forces, (G+Q)

Forces up to depth z:-15.00
Pos. H Vv
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Pos. H Vv

H/V pressure G+P+W,k 797.09 72.16
Wall weight 233.11
H/V pressure passive 0.00
Support z: -0.50 -27.06 7.25
Support z: -3.00 -36.16 9.69
Support z: -5.50 -211.04 56.55
Bh,g,k z=-11.77 -522.67

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.61
Bh,q,k z=-11.77 -0.16

Bv,q,k = Bh,k * tan(é,p=-0.07°) -0.00

b2 0.00 378.15

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 378.76 >= 0.61 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

Autép. umoAoy. MAKOUG ayKupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.
W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.
Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 02 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 44.6 57.5 11.98 1203.1 1001.1 4.4 365.5 318.1 316.6 1.00

-3.00 40.9 60.8 10.97 1267.4 1038.9 28.8 365.5 339.0 337.7 1.00
-5.50 35.2 61.3 10.12 1328.4 1041.5 85.6 365.5 379.5 379.2 1.00
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Decisive failure body:
rewpetpia:

Foot point of lower failure plane x/z = ©0.01/-15.00 m
Intersection lower/upper slid. plane x/z = 9.78/ -8.12 m
Intersection upper slid. plane/surface x/z = 14.23/ ©.00 m
Intersection separation plane/surface x/z = 9.78/ ©.00 m
Inclination lower failure plane U1l = 35.15°
Inclination upper failure plane 92 = 61.25°
Inclination separation plane 912 = 90.00°
Loads / forces (char.)
Fx Fz F
[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: 0.0 -2359.4 2359.4
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 588.5 414 .4 719.8
Pore water pressure on main body U,k: -0.4 836.3 836.3
Earth pres. on separation plane Eal,k: -85.6 -0.0 85.6 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5
Force in lower failure plane Q,k: -347.6 981.7 1041.5
Sum = possible anchor forces: Ra_cal,k: 513.2 -137.5 531.3
Force polygon
E
aS\Ra
Q
G
U
v, /C
FEa2
Acting anchor forces Ed: Sum(A,d) = 379.2 kN/m
Possible anchor forces Rd: Ra_cal,d = 531.3/1.400 = 379.5 kN/m
Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAgyx0G €KMANPWONKe.
Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
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z[m] Anchor type

1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770

17.32 420 573.4 > 72.2 Passes requirement
-3.00 Strand;3x0.60";1570/1770

15.72 420 573.4 > 51.2 Passes requirement
-5.50 Strand;4x0.60";1570/1770

14.12 560 764.5 > 265.0 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVK ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] [-] [kN] [kN] [-1]
-0.50 8.00 318 110 879.1 1.100 799.2 > 72.2 0.1
-3.00 8.00 318 110 879.1 1.100 799.2 > 51.2 0.1
-5.50 8.00 318 110 879.1 1.1e@ 799.2 >  265.0 0.3

‘Check of anchor's soil friction: Passes requirement

YnoAoy. kUkAou oAio9nong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MewpeT.KUKAOU (MAKN KAl ouvteTayp. o€ (m))
Kévtpo = ( -0.10, 0.43), Axktiva = 15.44
Apx.onu.= (-13.89, -6.50), TeA.onu. = ( 15.33, 0.00)

rewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -13.12 1.54 -13.02 47.3 0.0 0.0 -11.3 27.45 3.57 -31.27*%
2 -11.58 1.54 -11.48 117.9 0.0 0.0 -35.9 27.45 3.57 -31.27*%
3 -10.03 1.54 -9.94 164.4 0.0 0.0 -59.3 0.08 71.43 -40.07
4 -8.49 1.54 -8.39 199.7 0.0 0.0 -77.1 0.08 71.43 -32.93
5 -6.95 1.54 -6.85 226.8 0.0 0.0 -90.8 0.08 71.43 -26.34
6 -5.40 1.54 -5.31 247.5 0.0 0.0 -101.1 29.26 3.57 -20.10
7 -3.86 1.54 -3.76 264.0 0.0 0.0 -108.4 29.26 3.57 -14.10
8 -2.32 1.54 -2.22 274.6 0.0 0.0 -113.2 29.26 3.57 -8.26
9 -0.77 1.54 -0.67 279.7 0.0 0.0 -150.2 29.26 3.57 -2.50
10 0.77 1.54 0.87 483.1 0.0 0.0 -184.7 29.26 3.57 3.23
11 2.32 1.54 2.41 477 .4 0.0 0.0 -182.2 29.26 3.57 8.99
12 3.86 1.54 3.96 466.0 0.0 0.0 -177.1 29.26 3.57 14.85
13 5.40 1.54 5.50 448.8 0.0 0.0 -169.4 0.08 71.43 20.88
14 6.95 1.54 7.05 427.5 0.0 0.0 -158.7 0.08 71.43 27.15
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No x Width dxM Weight Load Water- u*b o C 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
15 8.49 1.54 8.59 399.5 0.0 0.0 -144.6 ©0.08 71.43 33.80
16 10.04 1.54 10.13 363.0 0.0 0.0 -126.2 ©0.08 71.43 41.02
17 11.58 1.54 11.68 313.9 0.0 0.0 -101.9 27.45 3.57 49.14
18 13.12 1.54 13.22 240.1 0.0 0.0 -67.9 27.45 3.57 58.91
19 14.61 1.44 14.71 118.1 0.0 0.0 -22.3 0.08 35.71 72.36
*¥*¥* Fnpueiwon: Xtig AwpiOeq ONUELWUEVEG pe ' *'
nepilopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(o) p*sin(0)* T
+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 47.26 -39.87 24.20 0.748089 32.34
2 117.88 -87.66 48.08 0.748089 64.27
3 164.41 -105.82 110.42 0.764959 144 .35
4 199.68 -108.56 110.44 0.839007 131.64
5 226.80 -100.62 110.46 0.895952 123.29
6 247 .52 -85.06 87.55 0.862999 101.45
7 264.01 -64.33 92.66 0.915908 101.17
8 274.61 -39.45 95.95 0.957817 100.18
9 279.69 -12.21 78.08 0.989380 78.91
10 483.11 27.22 172.65 1.010888 170.79
11 477 .37 74.63 170.87 1.022322 167.14
12 466.04 119.47 167.36 1.023348 163.54
13 448 .77 159.92 110.66 0.934552 118.41
14 427.53 195.10 110.65 0.890056 124.32
15 399.48 222.25 110.63 0.831260 133.09
16 363.02 238.26 110.60 0.754825 146.53
17  313.95 237.45 115.67 0.809502 142.89
18 240.07 205.58 94.95 0.692271 137.16
19 118.09 112.54 51.56 0.303561 169.85
948.84 2351.30
Juvelod. aykupiwv: ABp. pormwv avatpomig : -250.7 kN*m/m
" " resisting : 129.3 kN*m/m
Apdon Ed = (948.8%15.44-250.7)

Avtiotoon Rd

= (2351.3*15.44+129.3)

SLIP-CIRCLE u

Ed/Rd = ©.46 < 1.0: EAgyxoG €eKTANpWOnKe.

Part:
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Paon exkokadng 7 "[7] Situation 5"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -10.35 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -10.35 -1.50
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Mopeia avwtepou

X [m]

z [m]

Mopeia avwtepou

X [m]

z [m]

Nopeia avwtepou

Z=

-10.35

-10.35

0.00 0.00

-4.50

4. OTPWHATOG
0.00
-10.00

0.00

5. OTpwHaATO(
-14.00

Erup. poprtia:

3. otpwpatoG ApylAwdn XAAIKIA - AMMOZI:

Appwdng APTINOZ:

Apy1lAwdn XAAIKIA- AMMO:

Doprtia
XA zA XE zE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m? ] Name
1.00 0.00 3.50 ©0.00 ©0.00 33.00 ©0.00 33.00 q 1
Katavour edad.nmécswv
Katavopr) €6ad.miEqswv Name
Rectangular within a layer
Ztadun vepou:
x [m] 0.00 0.00
z [m] -11.00 -3.00
Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 a6p1o. 0.00 0.0000
-3.00 0.00 15.00 0.00 0.00 0.0000
-5.50 0.00 15.00 adpro. 0.00 0.0000

Mapauetpot urtoAoyiouou

Earth pressure options

TuApa €6od.wbrioewv: EvepyEg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: ¢@,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Triangle (perpend. to wall).

The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
Levels of redistribution Z1: -3.000, Z2: -5.500 [m].

The earth pressure from variable loads will be included in redistribution.
NaBdntikég wORosLg

Method of calculation: KAaoilkdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtipLEn noda

Nnodag opilovtiwg METOKLVOUUEVOG

Part:
Block:
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Aykupla
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
Earth pressure coefficients kh
(0] a B 6 kogh kagh kach kpgh kpch
0.1 ©.0 0.0 -0.1 -- -- -- 1.005 -2.006 TeXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -~ 0.996 1.994 —— -- App®dnc APIINOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 == -- ApylAwdén XAAIKIA - AMMOZ
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APTINOZ
0.1 ©0.0 0.0 0.1 --  0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 Apyil1Awén XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 == -- "
Mnkog toiyou

Foot depth for statics: zf = -15.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
9.06
-1.50 7.25 23.5
-3.00 10.2
B 23.5
-4.50 13.4
-10.00 30.2
—_— -200.6
-11.00
-14.00 -443.8 36.5
-15.00 / -558.2 39.3
z eph,G+PG,k eah,G,k eah,PQ,k
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 1.52 0.00 2.04
-0.47 1.52 9.06 15.62
-1.50 7.25 9.06 23.37
-1.50 4.82 23.48 41.73
-3.34 10.79 23.48 49.78
-3.34 10.79 0.00 14.56
-4.50 12.86 0.00 17.36
-4.50 13.38 0.00 18.06
-10.00 30.24 0.00 40.82
-10.00 25.14 0.00 33.93
-10.35 -0.00 25.76 0.00 34.78
-10.35 -200.58 25.76 0.00 34.78
-14.00 -243.78 32.28 0.00 43.58
-14.00 -443.84 36.50 0.00 49.28
-15.00 -558.18 39.31 0.00 53.06
Eph,G,k:-1321.76, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 305.81, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 491.64
Nigon vepov
z Wp, k Wa, k W, k
[m] [kN/m2] [KN/m2] [kN/m2]
-3.00 0.00 0.00
-11.00 0.00 80.00 80.00
-15.00 -40.00 120.00 80.00
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00
9.06 18.1
-1.50 235 | | 49.5
-3.00 21.2
— 23.5
-5.50 46.2 62.4
-9.75
99.3 134
100 4974 144.9
-12.15 109 147.1
-13.35
116.5 157.3
-15.00 119.3 161.1
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 3.32 0.00 4.49
-0.47 3.32 9.06 18.07
-1.50 10.60 9.06 27.90
-1.50 10.60 23.48 49.54
-3.34 24.61 23.48 68.44
-3.34 24.61 0.00 33.22
-10.35 84.10 0.00 113.54
-10.35 99.26 0.00 134.00
-14.00 112.28 0.00 151.58
-14.00 116.50 0.00 157.28
-15.00 119.31 0.00 161.06
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V-pressure on static system
Internal forces: Permanent, characteristically

z= -0.500. Fx= 19.900 kN/m Support
z= -3.000. Fx= -0.000 kN/m Support
z= -5.500. Fx=-406.072 kN/m Support
z= -13.097. Fx=-559.638 kN/m Support
0.00 -0.0835
-1.00 -11.1 -23.4 0.083
-2.00 -39.3 -34 0.235
-3.00 -81.6 -51.7
-3.84 -133.5 -73.1
0.315
-4.84
-303.2 270.1 0.0663
-6.00
-57.7 -0.573
-7.00 ,
-] 133.8 -1.22
-8.00
263.8 -1.71
-9.00 /
-9.75 327.4 — -1.9
-37.6 \ -1.8
-10.85 279.1 -112.9 -1.5
-11.75 148.5 -193.6 -1.02
-12.95 -0.105
-13.80 -85 140.3 e
-15.00
z M;gk Vlgk
z H,g,k M, g,k V,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 0.00 -0.08
-0.50 3.53 -0.15 -0.88 -10.77 0.00
-0.50 3.53 -0.15 -20.78 -5.44 0.00
-3.34 24.61 -100.44 -59.50 -76.83 0.36
-5.50 46.21 -303.16 -135.98 -136.30 0.00
-5.50 46.21 -303.16 -135.98 -136.30 -0.00
-5.50 46.21 -303.16 270.09 -245.10 -0.00
-6.78 56.21 -0.00 204.30 -278.07 -0.76
-9.50 77 .46 323.92 22.72 -334.02 -1.90
-9.75 79.42 327.42 3.14 -338.18 -1.89
-9.79 79.72 326.76 0.00 -338.80 -1.89
-10.35 84.10 314.72 -45.92 -347.82 -1.77
-10.35 99.26 314.72 -45.92 -347.82 -1.77
-12.40 109.42 0.00 -263.94 -373.67 -0.53
-13.10 110.67 -211.24 -341.06 -382.53 0.00
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z H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-13.10 110.67 -211.24 218.58 -382.53 0.00
-14.00 112.28 -59.19 117.90 -393.94 0.56
-14.00 116.50 -59.19 117.90 -393.94 0.56
-15.00 119.31 -0.00 0.00 -422.89 1.10
Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -32.166 kN/m Support
z= -3.000. Fx= ©0.000 kN/m Support
z= -5.500. Fx= -22.257 kN/m Support
z= -13.097. Fx= 1.890 kN/m Support
0.00 0.0347
31.9
-1.00 -0.0339
27.4 22.8
-2.00 -0.0853
38.4 (
-3.00 -0.0969
29.6
-3.84 \ -0.0756
| 9.27
-4.84 -20.4 | -0.0306
-6.00 0.0191
-12.5
-7.00 0.0462
-10.6
-8.00
-8.69 0.062
-9.00
075 -6.8 0.0594
-5.38 0.0521
-10.85 -3.96 1.89 0.0412
-11.75 -2.55 0.0278
- 1.89 - |
-12.95 0.00312 |7
-13.80
-15.00 =] -0.0405
z M, gk V,gk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 0.03
-0.00 0.00 0.00 -0.00 0.03
-0.47 0.00 0.02 0.05 0.02 0.00
-0.47 9.06 0.02 0.05 0.02 0.00
-0.47 9.06 0.01 0.00 0.01 0.00
-0.48 9.06 0.01 -0.06 0.00 0.00
-0.49 9.06 -0.00 -0.21 -0.02 0.00
-0.50 9.06 -0.00 31.89 -8.65 -0.00
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r4 H:q)k M)qu VJqu N:C{:k U)q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-1.50 9.06 27.36 22.84 -9.61 -0.06
-1.50 23.48 27.36 22.84 -9.61 -0.06
-2.47 23.48 38.29 0.00 -12.02 -0.10
-2.50 23.48 38.43 -0.65 -12.09 -0.10
-3.00 23.48 35.20 -12.38 -13.33 -0.10
-3.34 23.48 29.63 -20.37 -14.18 -0.09
-3.34 0.00 29.63 -20.37 -14.18 -0.09
-4.80 0.00 -0.00 -20.37 -14.18 -0.03
-4.84 0.00 -0.92 -20.37 -14.18 -0.03
-5.50 0.00 -14.36 -20.37 -14.18 -0.00
-5.50 0.00 -14.36 1.89 -20.14 -0.00
-5.50 0.00 -14.36 1.89 -20.14 0.00
-7.50 0.00 -10.58 1.89 -20.14 0.05
-8.50 0.00 -8.69 1.89 -20.14 0.06
-9.00 0.00 -7.74 1.89 -20.14 0.06
-9.75 0.00 -6.33 1.89 -20.14 0.06
-11.00 0.00 -3.96 1.89 -20.14 0.04
-12.15 0.00 -1.79 1.89 -20.14 0.02
-13.10 0.00 0.00 1.89 -20.14 0.00
-13.10 0.00 0.00 -0.00 -20.14 0.00
-13.20 0.00 -0.00 -0.00 -20.14 -0.00
-13.65 0.00 -0.00 -0.00 -20.14 -0.01
-14.00 0.00 -0.00 0.00 -20.14 -0.02
-14.50 0.00 0.00 0.00 -20.14 -0.03
-14.55 0.00 0.00 0.00 -20.14 -0.03
-14.90 0.00 0.00 -0.00 -20.14 -0.04
-15.00 0.00 0.00 0.00 -20.14 -0.04
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Internal forces: Design

z= -0.500. Fx= -21.383 kN/m Support
z= -3.000. Fx= -0.000 kN/m Support
z= -5.500. Fx=-581.582 kN/m Support
z= -13.097. Fx=-752.677 kN/m Support
0.00
-1.00 -36.3
-3.35
-2.00 -71.7
-20.9 -57.7
-3.00 -111.1
-91.1 -110.9 ——
-3.84 -143.6
-220.9 -150.9
-4.84
-430.8 -361.1
-6.00
-96.6 299.7 -396.5
-7.00 =
1 164.8 221.5 -428.3
-8.00
343.1 132.8 -456.5
-9.00 /
-9.75 432.5 N2 A811
/ -497.6
-10.85 370.4 -149.6 | -510.9
-11.75 196.6 -258.6 , -523.6
-12.95 -457.6 / -544.1
-13.80 -114.8 189.4 / -558.6
-15.00 / -601.1
z M,d N,d
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0.00 -0.0489
18.1 |
-1.00 0.0491
49.5
-2.00 0.15
-3.00 0.243
384 |
-4.84 ‘ 0.193
62.4 :
-6.00 \ -0.242
X T = -0.855
-8.00 / 11.43
900 \ /
9.75 \ -1.84
134 \_ \ -1.75
-10.85 R
== 1449 N\ 145
-11.75 \ -0.991
- 147.1
-12.95 \ -0.102
-13.80 4573
-15.00 161.1
z H,d
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 -0.00 -0.05
-0.00 0.00 -0.00 0.00 -0.00 -0.05
-0.47 4.49 -0.17 -1.05 -13.65 -0.00
-0.47 18.07 -0.17 -1.05 -13.65 -0.00
-0.50 18.36 -0.20 -1.60 -14.59 -0.00
-0.50 18.36 -0.20 19.78 -20.32 -0.00
-0.51 18.49 0.00 19.50 -20.76 0.00
-1.37 26.65 8.38 0.00 -48.65 0.09
-1.50 27 .90 8.81 -3.35 -53.04 0.10
-1.50 49.54 8.81 -3.35 -53.04 0.10
-2.02 54.47 -0.00 -30.24 -72.29 0.15
-3.34 68.44 -91.14 -110.88 -124.98 0.27
-3.34 33.22 -91.14 -110.88 -124.98 0.27
-3.84 39.97 -151.07 -129.19 -143.56 0.28
-5.50 62.38 -430.81 -214.13 -205.26 0.00
-5.50 62.38 -430.81 -214.13 -205.26 -0.00
-5.50 62.38 -430.81 367.45 -361.10 -0.00
-6.84 76.55 -0.00 273.84 -407.69 -0.76
-9.50 104.57 427.10 33.51 -481.14 -1.84
-9.75 107.21 432.53 7.07 -486.76 -1.84
-9.81 107.89 431.23 -0.00 -488.15 -1.83
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.35 113.54 417.09 -59.16 -499.77 -1.72
-10.35 134.00 417.09 -59.16 -499.77 -1.72
-12.39 147.70 -0.00 -352.63 -534.56 -0.52
-13.10 149.41 -285.17 -457.60 -546.62 0.00
-13.10 149.41 -285.17 295.08 -546.62 0.00
-14.00 151.58 -79.90 159.17 -562.03 0.54
-14.00 157.28 -79.90 159.17 -562.03 0.54
-15.00 161.06 -0.00 -0.00 -601.11 1.06

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]

-0.50 39.8 -21.4
-3.00 0.0 -0.0
-5.50 541.9 -581.6

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -13.10m

Rd = Eph,k/y,Re = 1321.76 / 1.400 = 944,11 [kN/m]

‘Ed(Uh,d)/Rd = 752.68 / 944.11 = 0.797 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv
H/V pressure G+P+W,k 945.81 66.35
Wall weight 247.81
H/V pressure passive 0.00
Support z: -0.50 19.90 -5.33
Support z: -3.00 0.00
Support z: -5.50 -406.07 108.81
Bh,g,k z=-13.10 -559.64

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.65
z 0.00 416.99

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 417.64 >= 0.65 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-15.00

Pos. H \'

H/V pressure G+P+W,k 998.34 71.91

Wall weight 247.81

H/V pressure passive 0.00

Support z: -0.50 -12.27 3.29

Support z: -3.00 0.00
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Pos. H Vv

Support z: -5.50 -428.33 114.77

Bh,g,k z=-13.10 -559.64

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.65

Bh,q,k z=-13.10 1.89

Bv,q,k = Bh,k * tan(§,p=-0.07°) 0.00

)2 -0.00 437.13

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 437.78 >= 0.65 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

AutoOp. umoAoy. MAKOuG aykupiwv:

A1l anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50 39.3 57.5 13.82 1499.3 1240.7 4.4 365.5 388.9 388.5 1.00

-3.00 34.6  61.0 13.18 1641.3 1324.4 41.2 365.5 451.1 449.8 1.00
-5.50  24.3 61.3 13.67 2012.5 1531.7 113.9 365.5 621.0 619.6 1.00

Decisive failure body:

Frewpetpia:

Foot point of lower failure plane x/z = 0.01/-15.00 m

Intersection lower/upper slid. plane x/z = 13.21/ -9.04 m

Intersection upper slid. plane/surface x/z = 18.15/ ©.00 m

Intersection separation plane/surface x/z = 13.21/ ©.00 m

Inclination lower failure plane 91 = 24.31°

Inclination upper failure plane U2 = 61.31°

Inclination separation plane U12 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: 0.0 -3314.2 3314.2
Part: Archive No.:
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Fx Fz F
[kN/m] [kN/m] [kN/m]
Area loads on/in main failure body F1,k: 0.0 -82.5 82.5
Cohesion of lower failure plane C,k: 907.1 409.8 995.4
Pore water pressure on main body U,k: -0.6 1190.2 1190.2
Earth pres. on separation plane Eal,k: -113.9 -0.0 113.9 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 358.3 71.9 365.5
Force in lower failure plane Q,k: -311.1 1499.8 1531.7
Sum = possible anchor forces: Ra_cal,k: 839.8 -225.0 869.5
Force polygon
Ep$~
Ra
Q
G
U
W ////C
FEa2
Acting anchor forces Ed: Sum(A,d) = 619.6 kN/m
Possible anchor forces Rd: Ra_cal,d = 869.5/1.400 = 621.0 kN/m
Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAgyx0G EKMANPWONKE.
Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
20.87 420 573.4 > 39.8 Passes requirement
-3.00 Strand;3x0.60";1570/1770
19.27 420 573.4 > 0.0 Passes requirement
-5.50 Strand;4x0.60";1570/1770
17.67 560 764.5 > 541.9 Passes requirement
Check of steel tension: Passes requirement
Part: Archive No.:
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Check of anchor's soil friction
1vk .....: Length of grout body
DmVk ....: Diameter of grout body
tGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] [-1]
-0.50 8.00 318 110 879.1 1.180 799.2 > 39.8 0.0
-3.00 8.00 318 110 879.1 1.180 799.2 > 0.0 0.0
-5.50 8.00 318 110 879.1 1.100 799.2 > 541.9 0.7

‘Check of anchor's soil friction: Passes requirement

YrtoAoy. kUkAou oAiodnong

LC: OAa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEwWUET.KUKAOU (MNAKN KAl OuvTeTayp. o€ (m))
Kévtpo = ( -2.74, ©0.53), Aktiva = 15.77
Apx.onu.= (-14.16,-10.35), TeA.onu. = ( 13.03, 0.00)

Mrewpetpio Awpidwv:

No X Width dxM Weight Load Water- u*b o d 0
b z-kat. ¢optT.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]

1 -13.37 1.58 -10.64 24.4 0.0 0.0 -6.3 0.08 71.43 -42.40

2 -11.80 1.58 -9.06 64.3 0.0 0.0 -21.3 0.08 71.43 -35.05

3 -10.22 1.58 -7.48 95.0 0.0 0.0 -36.8 0.08 71.43 -28.32

4 -8.64 1.58 -5.91 118.8 0.0 0.0 -48.5 29.26 3.57 -21.98

5 -7.06 1.58 -4.33 138.0 0.0 0.0 -57.1 29.26 3.57 -15.92

6 -5.49 1.58 -2.75 150.9 0.0 0.0 -62.9 29.26 3.57 -10.04

7 -3.91 1.58 -1.17 157.9 0.0 0.0 -66.0 29.26 3.57 -4.26

8 -2.33 1.58 0.40 159.3 0.0 0.0 -66.6 29.26 3.57 1.47

9 -0.75 1.58 1.98 162.7 0.0 0.0 -127.8 29.26 3.57 7.22
10 0.82 1.58 3.56 488.5 0.0 0.0 -186.5 29.26 3.57 13.04
11 2.40 1.58 5.14 472.5 0.0 0.0 -179.3 29.26 3.57 19.01
12 3.98 1.58 6.71 450.7 13.3 0.0 -169.1 0.08 71.43 25.19
13 5.56 1.58 8.29 423.8 0.0 0.0 -155.6 ©.08 71.43 31.71
14 7.13 1.58 9.87 388.6 0.0 0.0 -137.8 ©.08 71.43 38.73
15 8.71 1.58 11.45 342.8 0.0 0.0 -114.6 0.08 71.43 46.52
16 10.29 1.58 13.02 274.7 0.0 0.0 -83.0 27.45 3.57 55.65
17 12.05 1.95 14.79 190.2 0.0 0.0 -40.0 27.45 3.57 69.64
Juvelod. kKatakopudwv dopTtiwv:

No Weight G*sin(0) (G-u*b)*tan(g) p*¥sin(0)* T

+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 24 .38 -16.44 112.70 0.737802 152.75

2 64.29 -36.92 112.74 0.818090 137.80
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
3 95.01 -45.07 112.76 0.879907 128.15
4 118.78 -44.46 44,98 0.790901 56.87
5 138.01 -37.86 50.94 0.861677 59.11
6 150.91 -26.31 54.94 0.921164 59.64
7 157.94 -11.74 57.12 0.970145 58.88
8 159.30 4.09 57.54 1.009017 57.03
9 162.68 20.44 25.15 1.037854 24.24
10 488.54 110.24 174.84 1.056421 165.51
11 472.46 153.86 169.86 1.064136 159.62
12 464.02 197.51 113.09 0.905273 124.92
13 423.75 222.75 113.05 0.851176 132.82
14 388.62 243.14 113.03 0.780670 144.78
15 342.81 248.76 112.99 0.688720 164.07
16 274.74 226.84 105.25 0.843168 124.83
17 190.17 178.30 85.01 0.664654 127.91
1387.12 1878.92
Juvelod. aykupiwv: ABp. pomwv avatpomAig : -1973.2 kN*m/m
" " resisting : 975.1 kN*m/m
Apdon Ed = (1387.1*%15.77-1973.2)

Avtiotoon Rd = (1878.9*15.77+975.1)

SLIP-CIRCLE u = Ed/Rd = ©.65 < 1.0: EAsyxoG €eKMAnpwonke.
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 0 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
KUkAog oAioOnong: [GEO] A2 M2 R3
Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 0.900 1.500 1.600
BS-T/A 1.350 0.900 1.500 1.500
BS-E 1 1 1 1

Failure of structural elements: [STR] A1 M1 R1

y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacoaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avatopri: Iy=985320 cm™4
YAiké:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Ttoixouv
z d E Iy E*Ty A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 80.0 31500.0 985320 310.4 6940
-6.04 80.0 31500.0 985320 310.4 6940
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Daon ekokadng 1 "[1] Situation 4 +"

LC: OAa ta ¢optia Type: BS-T

Ebapiko ouotnua ue 3 STpwWOoELS

Name ApylAwén XAAIKIA - AMMOX Appwdng APTINOX ApyilAwdn XAAIKIA- AMMO
v [kN/m3] 22.5 20 22.5
V>R [kN/m3] 22.5 20 22.5
V' [kN/m3] 12.5 10 12.5
Y,P [kN/m3] 22.5 20 22.5
Y,R,passive [kN/m3] 22.5 20 22.5
Y, pw [kN/m3] 12.5 10 12.5
) [°] 33 0.1 35
c [kN/m2] 5 100 5
c,u [kN/m2] 5 100 5
c madntikd [kN/m2] 5 100 5
6,a [°] 22 0.06666667 23.33333
5,p [°] -22 -0.06666667 -23.33333
6,c [°] 11 0.03333333 11.66667
k,agh [-] 0.2452023 0.9955057 0.2244207
K,ach [-] 0.8549058 1.994195 0.8126539
K,0eh [-] 0.455361 0.9982547 0.4264236
K, pgh [-] 7.495617 1.004519 9.146943
K, pch [-] 8.599509 2.00583 10.104
T,gr [kN/m2 110 110 110
Y,A, max [°] 90 90 90
k [cm/s] 100e-06 5.5e-09 100e-06
Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -3.50 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

z= -3.65
Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -7.65
Erup. poprtia:
Doprtia
XA zA XE zE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m2 ] Name
1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1

Katavoun edad.niécewv

Katavoun €6ad.miéoswv Name

Rectangular within a layer

Mapauetpot urtoAoyiououv

Earth pressure options

TpuApa €6ad.wbrioewv: EvepyEg wbnoelg.

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.

Negative earth pressure fractions are set to zero.
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Redistribution of earth pressure

Shape of redistribution: No redistribution of earth pressure.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.
The earth pressure from variable loads will be included in redistribution.
NaBbntikég wORosLg

Method of calculation: KAaoilkdg, Pregl/Sokolovsky (DIN 4085).
Options for water pressure

ZtipLEn noda

Moktwpevn otApil&n katd Blum

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch

33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwbn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 == -- "
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- - "

35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 Apyil1Awén XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 == -- "

Mrnkog toiyou

N: 12Z: -4.550 M,xtnpi&n noda,d: 104.27. Wall too short? Nau

N 2 Z: -7.550 M,ztnpi&n noda,d: -616.15. Wall too short? 0Ox1

N 3 Z: -5.540 M, ztnpi&n noda,d: 12.92. Wall too short? Nau

N 4 Z: -6.887 M,Ztnpi&n noda,d: -339.52. Wall too short? 0Ox1

N 5 Z: -5.984 M, ztnpi&n noda,d: -73.39. Wall too short? 0x1

N: 6 Z: -5.687 M,ZtnApi&n moda,d: -12.38. Wall too short? 0x1

N: 7 Z: -5.588 M, Ztnpi&n noda,d: 4.92. Wall too short? Nat

N: 8 Z: -5.654 M,Ztnpi&n noda,d: -6.52. Wall too short? 0x1

N 9 Z: -5.610 M,Ztnpi&n noda,d: 1.21. Wall too short? Nau

N: 10 Z: -5.640 M,xtnpi&n noda,d: -3.93. Wall too short? 0x1

N: 11 Z: -5.620 M,ztnipi&n moda,d: -0.47. Wall too short? 0x1

N: 12 Z: -5.613 M,Ztnipi&n noda,d: 0.66. Wall too short? Nat

N: 13 Z: -5.618 M,xtnpi&n noda,d: -0.10. Wall too short? 0x1

Foot depth for statics: zf = -5.618
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Stress analysis

Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
6.55
-2.85 11.5
-3.50 43—\
____ 15.9 23.5
23.5
-5.62 -243.5 21.7
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.65 2.61 0.00 3.53
-0.65 2.61 6.55 13.34
-3.50 -0.00 15.04 6.55 30.12
-3.50 -43.00 15.04 6.55 30.12
-3.65 -68.30 15.86 6.55 31.23
-3.65 -203.97 14.67 23.48 55.02
-4.58 -222.64 17.98 23.48 59.51
-4.58 -222.64 17.98 0.00 24.28
-5.62 -243.51 21.70 0.00 29.29
Eph,G,k: -448.60, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 63.02, Eah,PG,k: 0.00, Eah,PQ,k: 41.47, Eah,d: 147.29
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H-pressure on static system

Level of mobilization: Ep,gk 27.3, Ep,qk 23.1, Ep,d 100.0 [%]

0.00
-0.65 6.55 13.3
-2.85 25.3
-3.50 6.55 E 30.1
-4.58 -51.4 -134.8
-5.62 -44.7 -56.2 -144.6
2 PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.65 2.61 0.00 3.53
-0.65 2.61 6.55 13.34
-3.50 15.04 6.55 30.12
-3.50 3.31 -3.37 -0.60
-3.58 0.00 -6.56 -9.86
-3.65 -2.75 -9.21 -17.55
-3.65 -40.93 -23.58 -90.67
-4.58 -42.70 -27.89 -99.54
-4.58 -42.70 -51.37 -134.76
-5.62 -44.68 -56.18 -144.64
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V-pressure on static system

Internal forces: Permanent, characteristically

0.00 -1.13
-0.50 -0.0888 -0.512 \ -0.987
-1.00 -0.67 | -2.01 \ -0.843
-1.50 -2.28 -4.53 \ -0.701
-2.00 -5.36 -8.04 \ -0.56
-2.50 -10.5 -12.6 -0.424
-2.85 -15.5 -16.3 -0.333
-3.35 -25.3 -22.8 \ -0.215
-3.65 -32.5 \ -25 \ -0.154
-4.15 -39.8 \ 4,26 / -0.0733
-4.65 -36.7 / _ -0.0237
-5.15 -22.9 / -0.00299
-5.62 /

Y4 M,gk ulgk

z H,g,k M,g,k v,g,k N,g,k u,g,k

[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

0.00 0.00 0.00 0.00 0.00 -1.13
-3.50 15.04 -28.78 -24.93 -71.35 -0.18
-3.50 3.31 -28.78 -24.93 -71.35 -0.18
-3.58 0.00 -30.83 -24.95 -72.78 -0.17
-3.65 -2.75 -32.54 -24.97 -73.97 -0.15
-3.65 -40.93 -32.54 -24.97 -73.97 -0.15
-4.15 -41.89 -39.82 -4.26 -82.62 -0.07
-4.25 -42.08 -39.19 0.00 -84.36 -0.06
-5.62 -44.68 -0.00 59.27 -108.01 -0.00
-5.62 -44.68 0.00 59.27 -108.01 0.00
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

0.00 -1.07
-0.50 0.00971 \ -0.93
0.0793
-1.00 -0.682 | -2.4 \ -0.795
-1.50 -2.68 -5.66 \ -0.66
-2.00 -6.36 -8.95 \ -0.527
-2.50 -11.6 -12.2 -0.4
-2.85 -15.9 -14.4 -0.313
-3.35 -23.9 -0.203
-18.7 ——
-3.65 -29.3 \ -0.147
-4.15 -35.2 -5.34 | -0.0712
-4.58 -35.7
-5.08 -26
-5.62
z M,qgk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 0.00 -1.07
-0.00 0.00 0.00 0.00 -1.07
-0.65 0.00 0.08 0.11 0.05 -0.89
-0.65 6.55 0.08 0.11 0.05 -0.89
-0.67 6.55 0.05 -0.00 0.01 -0.89
-0.67 6.55 0.03 -0.04 0.00 -0.88
-0.69 6.55 0.00 -0.15 -0.03 -0.88
-3.50 6.55 -26.58 -18.66 -5.64 -0.17
-3.50 -3.37 -26.58 -18.66 -5.64 -0.17
-3.65 -9.21 -29.32 -17.71 -5.15 -0.15
-3.65 -23.58 -29.32 -17.71 -5.15 -0.15
-4.35 -26.82 -35.39 -0.00 -10.08 -0.05
-4.58 -27.89 -35.65 6.19 -11.70 -0.03
-4.58 -51.37 -35.65 6.19 -11.70 -0.03
-4.65 -51.69 -33.02 9.92 -11.69 -0.03
-5.15 -54.01 -21.67 36.34 -11.66 -0.00
-5.62 -56.18 0.00 62.02 -11.63 -0.00
-5.62 -56.18 0.00 62.02 -11.63 0.00
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Internal forces: Design

0.00
-0.50 -0.113 -0.679 -12
-1.15 -2.63 -8.5 -30
-1.65 -8.98 -17.2 / -44.8
-2.15 -20.1 -27.3 / -60.2
-2.65 -36.5 -38.7 -76.2
-3.35 -69.9 -99.7
-61.6
-3.65 -87.9 \ -107.6
-4.15 -106.5 \ -13.7 / -124.5
-4.58 -103.5 / -139.1
-5.08 -72.3 / -150.8
-5.62 0973 -163.3
z Mm,d N,d
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0.00 -2.2
-0.50 \ -1.92
13.3
-1.00 \ 1.64
-1.50 \ -1.36
-2.00 \ -1.09
-2.50 \ -0.824
-2.85 25.3 \ -0.646
-3.35 -0.418
30.1 —
-3.65 -0.301
-4.15 -0.144
-4.58 -134.8 -0.0573
-5.08 -0.00904
-5.62 -144.6
Z H,d urg+qu
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -2.20
-0.00 0.00 0.00 -0.00 -0.00 -2.20
-0.65 3.53 -0.25 -1.15 -15.72 -1.83
-0.65 13.34 -0.25 -1.15 -15.72 -1.83
-3.50 30.12 -78.73 -61.63 -104.78 -0.36
-3.50 -0.60 -78.73 -61.63 -104.78 -0.36
-3.65 -17.55 -87.91 -60.27 -107.59 -0.30
-3.65 -90.67 -87.91 -60.27 -107.59 -0.30
-4.15 -95.44 -106.49 -13.74 -124.55 -0.14
-4.58 -99.54 -103.47 28.17 -139.13 -0.06
-4.58 -134.76 -103.47 28.17 -139.13 -0.06
-5.62 -144 .64 0.00 173.06 -163.25 -0.00
-5.62 -144 .64 0.10 173.14 -163.26 0.00
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Checks of earth statics

Substitute system according to Blum

0.00 -1.25
-0.50 -0.0888 -0.512 \ -1.09
-1.00 -0.67 -2.01 \ -0.933
-1.50 -2.28 -4.53 \ -0.773
-2.00 -5.36 -8.04 \ \ -0.616
-2.50 -10.5 -12.6 -0.463
-2.85 -15.5 -16.3 \ -0.36
-3.35 -25.3 -22.8 \ -0.226
-3.65 -32.7 -27.2 \ -0.154
-4.15 -48.2 -35 \ -0.0574
-4.64 -67.5 \ 78.7 \

-5.14 -30.5 69.2 0.012
-5.62 / 59.3
z M,gk V,gk u,gk
z M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -1.25
-4.64 -67.55 -43.56 -92.13 0.00
-4.64 -67.55 78.72 -92.13 0.00
-5.14 -30.54 69.17 -100.82 0.01
-5.62 0.00 59.27 -109.07 0.00
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0.00 -1.15
-0.50 0.00971 \ -1
0.0793
-1.00 -0.682 -2.4 \ -0.853
-1.50 -2.68 -5.66 \ -0.705
-2.00 -6.36 -8.95 -0.56
-2.50 -11.6 -12.2 -0.421
-2.85 -15.9 -14.4 -0.325
-3.35 -23.9 -0.203
-18.7 -
-3.65 -29.5 -0.139
-4.15 -42.2 \ -31.4 -0.0523
-4.58 -60.5 \ 62 -0.00174
-5.14 62 0.0114
562 7 B 62
z M,qk V,qgk u,gk
z M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -1.15
-0.65 0.08 0.11 0.05 -0.96
-0.67 0.05 -0.00 0.01 -0.95
-0.67 0.03 -0.04 0.00 -0.95
-0.69 -0.00 -0.15 -0.03 -0.95
-4.64 -60.47 -41.47 -12.53 0.00
-4.64 -60.47 62.02 -12.53 0.00
-5.14 -29.64 62.02 -12.53 0.01
-5.52 -6.20 62.02 -12.53 0.00
-5.62 0.00 62.02 -12.53 0.00
Bh,gk = -122.29; Ch,gk = 59.27 [kN/m]
Bh,gk = -103.50; Ch,gk = 62.02 [kN/m]
Bh,d = -320.33; Ch,d = 173.04 [kN/m]
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Check of C-force (foot support)

z(C) = -5.62 [kN/m]

G,k = sum(y*h) = 121.48 [kN/m]

P,k = sum(Pz,k(x= 0.1)) = 0.00 [kN/m]

kpgh,C(phi= ©.1; 6,C= 0.0°) = 1.002 [-]

kpch,C = 2.003 [-]

eph, C, gk -(G k+P, k)*kpgh, C+2*c*sqrt(kpch, C)- 404.79 [kN/m2]
= (121.48+0.00)*1.002+2*100.0*1.415

Ed = Ch d = 173.04 [kN/m2]
6,t, = Ed/(2*eph,C,d) = 0.30 [m]
6,t, = 0.20 * t = 0.42 [m]

5,t = 6 t,EAB = 0.42 [m]
Rd = 2*§,t*eph,C,gk/y,Re

= 2%0.42*%404.79/1.4
= 244.92 [kN/m2]

‘Ed/Rd = 0.707 [-]. Passes requirement

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -4.64 m

Rd = Eph,k/y,Re = 448.60 / 1.400 = 320.43 [kN/m]

‘Ed(Bh,d)/Rd = 320.33 / 320.43 = 1.000 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-5.62

Pos. H Vv

H/V pressure G+P+W,k 63.02 11.61
Wall weight 104.81
H/V pressure passive 0.00
Bh,g,k z=-4.64 -122.29

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.14
ch,g 59.27

Cv,g = Ch*tan(6,C=0.0°) 0.03
)2 0.00 116.31

(downwards)

Simple check, EAB R 9-3a
Vk >= Bvk: 116.45 >= 0.14 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-5.62

Pos. H Vv

H/V pressure G+P+W,k 104.49 24.14

Wall weight 104.81

H/V pressure passive 0.00

Bh,g,k z=-4.64 -122.29

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.14

Bh,q,k z=-4.64 -103.50

Bv,q,k = Bh,k * tan(é,p=-0.07°) -0.12

Ch,g 59.27

Cv,g = Ch*tan(6,C=0.0°) 0.03

Ch,q 62.02

Cv,q = Ch*tan(6,C=0.0°) 0.04
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Pos. H Y
2 0.00 128.76
(downwards)

Simple check, EAB R 9-3a
‘Vk >= Bvk: 129.02 >= 0.26 Passes requirement

YrtoAoy. kUkAou oAiodnong

LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvTeTAyp. o€ (m))
Kévtpo = ( -1.10, ©0.01), Aktiva = 6.16
Apx.onu.= ( -6.17, -3.50), TeA.onu. = ( 5.06, ©0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [KN/m2] [°]

1 -5.86 0.62 -4.76 5.3 0.0 0.0 0.0 0.08 71.43 -44.96%*
2 -5.24 0.62 -4.14 13.2 0.0 0.0 0.0 0.08 71.43 -42.19
3 -4.63 0.62 -3.52 19.3 0.0 0.0 0.0 0.08 71.43 -34.86
4 -4.01 0.62 -2.91 23.9 0.0 0.0 0.0 0.08 71.43 -28.14
5 -3.39 0.62 -2.29 27.5 0.0 0.0 0.0 0.08 71.43 -21.82
6 -2.78 0.62 -1.67 30.1 0.0 0.0 0.0 0.08 71.43 -15.76
7 -2.16 0.62 -1.06 31.8 0.0 0.0 0.0 0.08 71.43 -9.88
8 -1.54 0.62 -0.44 32.7 0.0 0.0 0.0 0.08 71.43 -4.11
9 -0.93 0.62 0.17 32.9 0.0 0.0 0.0 0.08 71.43 1.62
106 -0.31 0.62 0.79 32.3 0.0 0.0 0.0 0.08 71.43 7.37
11 ©0.30 0.62 1.41 79.2 0.0 0.0 0.0 0.08 71.43 13.20
12 0.92 0.62 2.02 77.2 9.9 0.0 0.0 0.08 71.43 19.17
13 1.54 0.62 2.64 74.1 26.4 0.0 0.0 0.08 71.43 25.36
14 2.15 0.62 3.26 70.0 26.4 0.0 0.0 0.08 71.43 31.89
15 2.77 0.62 3.87 64.6 26.4 0.0 0.0 0.08 71.43 38.93
16 3.39 0.62 4.49 57.5 18.1 0.0 0.0 0.08 71.43 46.75
17 4.0 0.62 5.11 47.7 0.0 0.0 0.0 27.45 3.57 55.93
18 4.69 ©.75 5.79 35.5 0.0 0.0 0.0 27.45 3.57 69.91

*¥*¥* Fnpeiwon: Xtig AwpiOeG ONUELWUEVEG pe ' *'
nepilopiotnke to theta oto 45°-Phi/2.

Juvelod. Katakopudwv doptiwv:

No Weight G*sin(0) (G-u*b)*tan(o) p*sin(0)* T
+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 5.25 -4.05 44,04 0.707302 62.26

2 13.22 -8.88 44 .05 0.740592 59.48

3 19.27 -11.02 44 .06 0.820262 53.71

4 23.93 -11.29 44.07 0.881591 49,98

5 27.47 -10.21 44.07 0.928219 47 .48

6 30.05 -8.16 44.07 0.962284 45 .80

7 31.78 -5.46 44.08 0.985087 44.74
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
8 32.72 -2.34 44.08 0.997400 44.19
9 32.88 0.93 44.08 0.999610 44 .09
10 32.28 4.14 44,08 0.991782 44.44
11 79.19 18.08 44.14 0.973674 45.34
12 87.09 28.60 44,15 0.944692 46.74
13 100.58 43.08 44 .17 0.903790 48.87
14 96.43 50.95 44.17 0.849245 52.01
15 91.02 57.20 44.16 0.778190 56.75
16 75.59 55.06 44.14 0.685505 64.39
17 47.71 39.52 26.99 0.690174 39.10
18 35.49 33.33 21.11 0.490794 43.02
269.49 892.40
Apdon Ed = (269.5*%6.16 )
Avtiotoon Rd = (892.4*%6.16 +0.0)
SLIP-CIRCLE u = Ed/Rd = ©.30 < 1.0: EAgyxoG €eKMANpwOnKke.
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1

KUkAog oAioOnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1
Failure of structural elements: [STR] A1 M1 R1
y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacoaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avratopn: Iy=2711360 cm™4
YA1ko6:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Ttoixouv
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-11.00 100.0 31500.0 2711360 854.1 8400
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daon ekokadng 1 "[1] Situation 5"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -6.85 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -6.85 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -6.85 -4.50

Mopeia avwtepou 4. otpwpatoG Appwdng APIIAOL:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emwp. poprtia:

®doprtia
XA zA XE ZE PxA PzA PxE PzE
[m] [m] [m] [m] [ kN/m? ]

2.00 0.00 8.50 0.00 0.00 20.00 0.00 20.00
Kotavour) edad.mEcswv
Katavopr €6ad.miécewv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 9.00

z [m] -11.00 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 0.00 0.00 0.0000
-3.00 0.00 15.00 adpio. 0.00 0.0000

Mapauetpot urtoAoyitouou

Earth pressure options

TuApa €6ad.wbrioswv: Mononobe/Okabe (earth quake EC 8).
Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: ¢,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Trapezoid.

The earth pressure is getting redistb. to: Excavation level

Typ LC-description

Name
q 1

The earth pressure below the excavation acts without redistrb.

Levels of redistribution Z1: ©.000, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NodnTikég wWORoELG

Method of calculation: Mononobe/Okabe (earth quake EC 8).
Options for water pressure

ItpLEn noda

Nodag opi1lovtiwg METAKLVOUUEVOG

Earthquake

kh,eq = a*S*r = 0.028 (r=1.0)

Part:
Block: Please specify project informations.

Record:

Page: 6

Archive No.:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018
AykupLa
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
Earth pressure coefficients kh
(0] a B 6 kogh kagh kach kpgh kpch
33.0 0.0 0.0 -22.0 -- -- --  7.496 -8.600 Texvntrég EMLXWHATWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -~ 0.996 1.994 —— -- App®dnc APIINOZ
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwéng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toiyou

Foot depth for statics: zf = -11.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
-0.77 2.68 576
-1.50 7.25 15.2
-3.00 11.1
-4.50 14 15.2
-5.46 16.3
-6.85 . Y
-10.00 -574.2 30.2 15.2
-11.00 -291.9 29.3
z eph,G+PG,k eah,Gk eah,PQ,k
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z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.93 3.68 0.00 5.00
-0.93 3.68 5.76 13.64
-1.50 7.25 5.76 18.43
-1.50 5.25 15.23 29.93
-4.50 13.99 15.23 41.74
-4.50 13.99 4.15 25.11
-6.85 -0.00 20.58 4.15 34.01
-6.85 -43.00 20.58 4.15 34.01
-10.00 -574.25 30.24 4.15 47 .05
-10.00 -271.78 27.35 15.23 59.77
-10.03 -272.38 27.41 15.23 59.85
-10.03 -272.38 27.41 0.00 37.00
-11.00 -291.87 29.29 0.00 39.54
Eph,G,k:-1253.99, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 184.27, Eah,PG,k: 0.00, Eah,PQ,k: 72.27, Eah,d: 357.17
Migon vepov
z Wa,st,k Wa, EQ, k W, tot, k
[m] [kN/m2] [kN/m2] [kN/m2]
-3.00 0.00 0.00 0.00
-11.00 80.00 1.96 81.96
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H-pressure on static system

Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00 13.6 18.4
-0.93 5.76 27
-1.50 15.2 41.3
-3.00 13.6 41.3
-3.67 16.4 45
-4, 22.
4.26 224 15.2
-5.04 30.5 47.4
-5.70 372\ ] 56.5
-6.49
60.4 87.8
-7.46 I = W = 98.7
-8.02 75.9 108.6
-8.63 839 —o+2\ = 119.6
-9.30 92.8 131.6
-10.00 15.2 157.2
-11.00 111.3 150.2
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 13.63 18.40
-0.93 13.63 0.00 18.40
-0.93 13.63 5.76 27.05
-1.50 13.63 5.76 27.05
-1.50 13.63 15.23 41.25
-3.00 13.63 15.23 41.25
-3.00 9.09 15.23 35.13
-4.50 24.98 15.23 56.52
-4.50 24.98 4.15 39.90
-6.85 48.95 4.15 72.31
-6.85 60.44 4.15 87.82
-10.00 102.07 4.15 144.02
-10.00 99.18 15.23 156.75
-10.03 99.55 15.23 157.23
-10.03 99.55 0.00 134.38
-11.00 111.25 0.00 150.19
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= -0.000 kN/m Support
z -3.000. Fx=-127.457 kN/m Support
z= -9.243. Fx=-387.259 kN/m Support
0.00 0.337
-1.00 -6.82 -13.6 0.242
-2.00 -27.3 -27.3 0.138
-3.00
-3.67 -5.84 -0.123
-4.26 -0.234
-5.04 -0.357
-5.70
-0.429
-6.49
-0.395
-7.45 -65 \ -0.318
-8.02 . -105.5 -0.217
-8.63 -50.1 BN -154.4 -0.0973
-9.24 -161.6 -208.6
-9.80 -76.7 0.0399 }
-11.00 / 0.0532 E
z M,gk V,gk u,gk
z H,g,k M,g,k v,8,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 13.63 -0.00 0.00 0.00 0.34
-0.00 13.63 -0.00 0.00 -0.00 0.34
-3.00 13.63 -61.35 -40.90 -72.53 -0.00
-3.00 9.09 -61.35 86.56 -106.68 -0.00
-3.75 17.17 -0.00 76.63 -123.97 -0.14
-6.08 41.08 110.34 8.74 -177.82 -0.43
-6.28 43.14 110.31 0.00 -182.50 -0.42
-6.85 48.95 104.04 -26.05 -195.68 -0.39
-6.85 60.44 104.04 -26.05 -195.68 -0.39
-8.25 78.95 -0.00 -123.93 -229.19 -0.17
-9.24 92.04 -161.56 -208.55 -252.28 0.00
-9.24 92.04 -161.56 178.70 -252.28 0.00
-10.00 102.07 -53.61 105.22 -270.71 0.05
-10.00 99.18 -53.61 105.22 -270.71 0.05
-11.00 111.25 0.00 0.00 -283.35 0.05
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

z= -0.500. Fx= 0.000 kN/m Support
z= -3.000. Fx= -57.154 kN/m Support
z= -9.243. Fx= -15.113 kN/m Support
0.00 0.00345
-0.93 0.205
-1.50 -0.936 -3.28 ]
-2.50 )
-3.11 -23
-3.67 20.8 -0.0144
-4.26 11.9 -0.0298
-5.04 5.93 -0.0478
-5.70 2 / -0.0575
-6.49 { -0.0603
-7.45 -4.09 \ -0.0498
-8.02 -6.42 -0.0372
-8.63 -8.96 -0.0197
-9.24 !
-9.80 E 1.29 0.0178
-11.00 0.0559
z M, gk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 0.00 0.00
-0.50 0.00 -0.00 -0.00 0.00
-0.93 0.00 0.21 -0.00 -0.00 0.00
-0.93 5.76 0.21 0.00 -0.00 0.00
-0.96 5.76 0.00 -0.16 -0.04 0.00
-1.43 5.76 -0.52 -2.88 -0.74 0.01
-1.50 5.76 -0.94 -3.28 -0.84 0.01
-1.50 15.23 -0.94 -3.28 -0.84 0.01
-2.00 15.23 -4.50 -10.90 -2.79 0.01
-3.00 15.23 -23.00 -26.13 -6.69 0.00
-3.00 15.23 -23.00 -26.13 -6.69 -0.00
-3.00 15.23 -23.00 31.02 -22.01 -0.00
-3.98 15.23 -0.00 16.11 -25.83 -0.02
-4.50 15.23 6.41 8.18 -27.86 -0.04
-4.50 4.15 6.41 8.18 -27.86 -0.04
-6.46 4.15 14.41 0.00 -29.95 -0.06
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Z H)q)k M)qu VJqu NJq)k u)q)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-6.49 4.15 14.43 -0.11 -29.98 -0.06
-9.11 4.15 -0.00 -10.94 -32.75 -0.00
-9.24 4.15 -1.54 -11.51 -32.90 0.00
-9.24 4.15 -1.54 3.60 -32.90 0.00
-10.00 4.15 -0.01 0.46 -33.70 0.02
-10.00 15.23 -0.01 0.46 -33.70 0.02
-10.01 15.23 0.00 0.32 -33.74 0.02
-10.03 15.23 0.02 0.00 -33.82 0.03
-10.03 0.00 0.02 0.00 -33.82 0.03
-10.04 0.00 0.00 -0.00 -33.82 0.03
-10.54 0.00 0.00 -0.00 -33.82 0.04
-10.93 0.00 0.00 -0.00 -33.82 0.05
-11.00 0.00 0.00 0.00 -33.82 0.06
Internal forces: Design
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-257.799 kN/m Support
z= -9.243. Fx=-545.469 kN/m Support
0.00
-0.93 -7.96 -17.1 -30.4
-1.50 -22.1 -32.5 -50.2
-2.50
-3.11 | -177
-3.67 -16.3 136.4 -201.9
-4.26 107.6 -223.6
-5.04 70.9 -250.3
-5.70 36.7 -271.9
-6.49 -298.1
-7.45 -93.9 / -332.1
-8.02 -152.1 / -349.7
-8.63 -221.9 / -369.4
-9.24 -220.4 -298.8 \ / -389.9
-9.80 -103.8 \ / -409
-11.00 / -433.3
z M,d N,d
Part: Archive No.:
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0.00 18.4 0.341
-0.93 27 0.254
-1.50 41.3 0.198
-2.50 0.0798
-3.11 413 |
-3.67 45 -0.137
-4.26 -0.264
-5.04 47.4 /// -0.404
-5.70 56.5
-0.489
-6.49
87.8 -0.453
-7.45 98.7 \ -0.368
-8.02 108.6 \ -0.255
-8.63 119.6 -0.117
-9.24 131.6
-9.80 0.0577 E
157.2 \ —
-11.00 150.2 0.109
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 18.40 0.00 0.00 0.00 0.34
-0.00 18.40 -0.00 -0.00 -0.00 0.34
-0.93 18.40 -7.96 -17.12 -30.35 0.25
-0.93 27.05 -7.96 -17.12 -30.35 0.25
-1.50 27.05 -22.11 -32.53 -50.22 0.20
-1.50 41.25 -22.11 -32.53 -50.22 0.20
-3.00 41.25 -117.32 -94.42 -107.95 0.00
-3.00 41.25 -117.32 -94.42 -107.95 -0.00
-3.00 35.13 -117.32 163.38 -177.03 -0.00
-3.80 46.69 0.00 130.73 -206.48 -0.16
-4.50 56.52 79.96 94.37 -232.62 -0.31
-4.50 39.90 79.96 94.37 -232.62 -0.31
-6.08 61.68 170.13 14.24 -284.36 -0.49
-6.30 64.72 170.34 -0.00 -291.59 -0.48
-6.49 67.43 170.52 -12.73 -298.06 -0.48
-6.85 72.31 161.65 -37.54 -309.71 -0.45
-6.85 87.82 161.65 -37.54 -309.71 -0.45
-8.32 113.96 0.00 -185.68 -359.24 -0.19
-9.24 130.48 -220.42 -298.82 -389.93 0.00
-9.24 130.48 -220.42 246.65 -389.93 0.00
-10.00 144.02 -72.39 142.73 -416.02 0.07
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z H,d M,d V,d N, d u, g+q, k

[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]

-10.00 156.75 -72.39 142.73 -416.02 0.07

-10.03 157.23 -68.18 138.02 -416.71 0.07

-10.03 134.38 -68.18 138.02 -416.71 0.07

-11.00 150.19 0.00 0.00 -433.25 0.11

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 0.0 -0.0
-3.00 480.4 -257.8

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -9.24m

Rd = Eph,k/y,Re = 1253.99 / 1.400 = 895.71 [kN/m]

‘Ed(Uh,d)/Rd = 545.47 / 895.71 = 0.609 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-11.00

Pos. H Vv

H/V pressure G+P+W,k 514.72 50.05
Wall weight 197.41
H/V pressure passive 0.00
Support z: -0.50 0.00
Support z: -3.00 -127.46 34.15
Bh,g,k z=-9.24 -387.26

Bv,g,k = Bh,k * tan(6,p=-22.00°) -156.46
)2 -0.00 125.15

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.
‘Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

‘Vk >= Bvk: 281.61 >= 156.46 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-11.00

Pos. H Vv

H/V pressure G+P+W,k 586.98 68.55

Wall weight 197.41

H/V pressure passive 0.00

Support z: -0.50 0.00

Support z: -3.00 -184.61 49.47

Bh,g,k z=-9.24 -387.26

Bv,g,k = Bh,k * tan(6,p=-22.00°) -156.46

Bh,q,k z=-9.24 -15.11

Bv,q,k = Bh,k * tan(6,p=-22.00°) -6.11

b2 0.00 152.86
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Pos. H Vv
(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 315.43 >= 162.57 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

Autép. umoAoy. MAKOUG ayKupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-11.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z oul 02 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m]  [kN/m] [kN/m] [kN/m] [kN/m] [kN/m]  [kN/m] [-]
-0.50 36.8 56.5 10.70 1063.1 921.3 4.9 265.5 199.8 198.9 1.00

-3.00 30.1 59.6 9.78 1158.7 982.1 24.6  265.5  267.2 266.7 1.00

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = 0.01/-11.00 m

Intersection lower/upper slid. plane x/z = 9.45/ -5.53 m

Intersection upper slid. plane/surface x/z = 12.69/ ©.00 m

Intersection separation plane/surface x/z = 9.45/ ©.00 m

Inclination lower failure plane U1l = 30.09°

Inclination upper failure plane U2 = 59.60°

Inclination separation plane U912 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: -45.3 -1641.2 1641.8
Area loads on/in main failure body Fl,k: 0.0 -131.8 131.8
Cohesion of lower failure plane C,k: 211.1 122.3 244.0
Pore water pressure on main body U,k: 0.0 503.9 503.9
Earth pres. on separation plane Eal,k: -24.6 -0.0 24.6 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 256.5 68.6 265.5
Force in lower failure plane Q,k: -36.4 981.4 982.1
Sum = possible anchor forces: Ra_cal,k: 361.3 -96.8 374.1
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Force polygon

EF$LRa

U
\ 7
C
I:JEaZ/
Acting anchor forces Ed: Sum(A,d) = 266.7 kN/m
Possible anchor forces Rd: Ra_cal,d = 374.1/1.400 = 267.2 kN/m

Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAeyX0oG €KMANPpWONKe.

Check of steel tension

1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member

Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)

A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
15.31 420 573.4 > 0.0 Passes requirement

-3.00 Strand;3x0.60";1570/1770
13.78 420 573.4 > 480.4 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] (-]
-0.50 8.00 318 110 879.1 1.100 799.2 > 0.0 0.0
-3.00 8.00 318 110 879.1 1.100 799.2 > 480.4 0.6

‘Check of anchor's soil friction: Passes requirement
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YnoAoy. kukAou oAio9nong
LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

JUuvteA.Ze10poU: Opildévtiog: 0.028
Katakdpudog : 0.014

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvTETAyH. o€ (m))
Kévtpo = ( -0.14, 0.03), Aktiva = 11.04
Apx.onu.= ( -8.78, -6.85), TeA.onu. = ( 10.89, 0.00)

Mewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b @ C 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]

1 -8.23 1.10 -8.08 16.1 0.0 0.0 -0.0 27.45 3.57 -31.27*%

2 -7.12 1.106 -6.98 42.2 0.0 0.0 -0.0 27.45 3.57 -31.27*%

3 -6.02 1.16 -5.87 62.1 0.0 0.0 -0.0 27.45 3.57 -31.27*%

4 -4.91 1.10 -4.77 77.5 0.0 0.0 -0.0 27.45 3.57 -25.61

5 -3.81 1.10 -3.67 87.9 0.0 0.0 -0.0 0.08 71.43 -19.40

6 -2.71 1.10 -2.56 95.2 0.0 0.0 -0.0 0.08 71.43 -13.43

7 -1.60 1.106 -1.46 99.8 0.0 0.0 -0.0 0.08 71.43 -7.60

8 -0.50 1.16 -0.36 109.4 0.0 0.0 -44.8 0.08 71.43 -1.85

9 ©.60 1.10 .75 257.9 0.0 0.0 -89.2 0.08 71.43 3.89
10 1.71 1.10 1.85 255.0 6.9 0.0 -87.7 0.08 71.43 9.66
11 2.81 1.10 2.96 249.5 29.1 0.0 -85.0 0.08 71.43 15.53
12 3.92 1.10 4.06 241.2 29.1 0.0 -80.8 0.08 71.43 21.58
13 5.02 1.10 5.16 229.0 29.1 0.0 -75.1 27.45 3.57 27.89
14 6.12 1.10 6.27 212.2 29.1 0.0 -67.5 27.45 3.57 34.60
15 7.23 1.1 7.37 190.3 29.1 0.0 -57.7 27.45 3.57 41.90
16 8.33 1.10 8.47 161.5 19.0 0.0 -44.7 27.45 3.57 50.16
17 9.44 1.10 9.58 121.5 0.0 0.0 -26.2 27.45 3.57 60.20
18 10.44 ©.91 10.58 54.4 0.0 0.0 -6.2 ©.08 35.71 73.52
*¥*¥* Fnpueiwon: Xtig AwpiOeq ONUELWUEVEG pe ' *'

nepilopiotnke to theta oto 45°-Phi/2.
Juvelod. Katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 16.14 -11.82 12.33 0.704289 17.50

2 42.19 -26.67 25.86 0.704289 36.72

3 62.15 -33.08 36.23 0.704289 51.44

4 77 .48 -33.49 44.19 0.776549 56.91

5 87.92 -29.21 78.96 0.942949 83.74

6 95.20 -22.11 78.97 0.972486 81.21

7 99.78 -13.19 78.98 0.991120 79.69

8 109.35 -3.52 78.93 0.999456 78.97

9 257.93 17.49 79.08 0.997752 79.25

10 261.87 43.94 79.08 0.985952 80.21

11 278.58 74.60 79.11 0.963684 82.09
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
12 270.28 99.41 79.10 0.930193 85.04
13 258.14 120.76 99.05 1.019375 97.16
14 241.28 137.00 94.21 0.987682 95.38
15 219.37 146.50 87.93 0.937831 93.76
16 180.46 138.56 74.48 0.863155 86.29
17 121.50 105.44 53.45 0.748355 71.43
18 54.38 52.14 32.47 0.284503 114.13
762.75 1370.94
Juvelod. opilloviiwv dopTiwv:
Ap Tpau.0op*dzM Enid.Pop. *dzM Migeon vepou*dzM op1l.Ze1opdg. *dzM
[kN/m] [m] [kN/m] [m] [kN/m] [m] [kN/m] [m]
1 - - - 0.4 * 7.20
2 = = = 1.2 * 7.71
3 = = = 1.7 * 8.11
4 - - - 2.1 * 8.42
5 - - - 2.4 * 8.62
6 - - - 2.6 * 8.77
7 - - - 2.8 * 8.87
8 - - - 3.0 * 8.81
9 - - - 7.1 % 5.69
10 - - - 7.0 * 5.63
11 - - - 6.9 * 5.51
12 = = = 6.7 * 5.34
13 - - - 6.3 * 5.10
14 - - - 5.9 * 4.75
15 - - - 5.3 * 4.30
16 = = = 4.5 * 3.71
17 - - - 3.4 * 2.86
18 - - - 1.5 * 1.62
*¥** Mpoooxn: XtAAn 'opil. oelop.' €ival €mippor] oto opiloévtio
ouvteA.og10pol navw oto I.B.
ABp. Porwv amd 'Zuveilodopd opiloviiwv doptiwv: ': 404.0 kN*m/m
Juvelod. aykupiwv: ABp. porwv avatpomig : -279.2 kN*m/m
" " resisting : 190.7 kN*m/m
Apdon Ed = (762.7*11.04+404.0-279.2)
Avtiotaon Rd = (1370.9%11.04+190.7)
SLIP-CIRCLE u = Ed/Rd = ©.56 < 1.0: EAgyxoG €eKMAnpwOnke.
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1

KUkAog oAioOnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1
Failure of structural elements: [STR] A1 M1 R1
y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacoaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avratopn: Iy=2711360 cm™4
YA1ko6:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Ttoixouv
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-13.00 100.0 31500.0 2711360 854.1 8400
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daon ekokadng 1 "[1] Situation 5"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -8.15 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -8.15 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:
x [m] 0.00 0.00
z [m] -8.15 -4.50

Mopeia avwtepou 4. otpwpatoG Appwdng APIIAOL:
z= -10.00

Nopeia avwtepou 5. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -14.00

Emwp. poprtia:

®doprtia
XA zA XE ZE PxA PzA PxE PzE
[m] [m] [m] [m] [ kN/m? ]

1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00
Kotavour) edad.mEcswv
Katavopr €6ad.miécewv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 9.00

z [m] -11.00 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 0.00 0.00 0.0000
-3.00 0.00 15.00 adpio. 0.00 0.0000

Mapauetpot urtoAoyitouou

Earth pressure options

TuApa €6ad.wbrioswv: Mononobe/Okabe (earth quake EC 8).
Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: ¢,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Trapezoid.

The earth pressure is getting redistb. to: Excavation level

Typ LC-description

Name
q 1

The earth pressure below the excavation acts without redistrb.

Levels of redistribution Z1: ©.000, Z2: -3.000 [m].

The earth pressure from variable loads will be included in redistribution.

NodnTikég wWORoELG

Method of calculation: Mononobe/Okabe (earth quake EC 8).
Options for water pressure

ItpLEn noda

Nodag opi1lovtiwg METAKLVOUUEVOG

Earthquake

kh,eq = a*S*r = 0.028 (r=1.0)
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AykupLa
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
Earth pressure coefficients kh
(0] a B 6 kogh kagh kach kpgh kpch
33.0 0.0 0.0 -22.0 -- -- --  7.496 -8.600 Texvntrég EMLXWHATWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -~ 0.996 1.994 —— -- App®dnc APIINOZ
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwdn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 -- -- "
0.1 0.0 0.0 -0.1 -- -- -- 1.005 -2.006 Appwéng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 ApyilAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toiyou

Foot depth for statics: zf = -13.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
9.06
-0.77 2.68
-1.50 7.25 23.5
-3.00 11.1
- ] 23.5
-4.50 14 |
-5.46 16.3
-8.15 -43
-10.00 -355 30.2
-11.00 / -262.5
-13.00 -282.6 33.2
z eph,G+PG,k eah,Gk eah,PQ,k
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z eph, G, k eah, G,k eah,PQ, k eah,d
[m] [kN/m2] [KN/m2] [kN/m2] [KN/m2]
0.00 0.00 0.00

-0.47 1.63 0.00 2.22

-0.47 1.63 9.06 15.80

-1.50 7.25 9.06 23.37

-1.50 5.25 23.48 42.30

-3.34 11.74 23.48 51.06

-3.34 11.74 0.00 15.84

-8.15 -0.00 24.57 0.00 33.16

-8.15 -43.00 24.57 0.00 33.16
-10.00 -355.00 30.24 0.00 40.82
-10.00 -242.40 27.35 0.00 36.92
-13.00 -282.58 33.18 0.00 44.79
Eph,G,k:-1165.65, Eph,PG,k: 0.00 [kN/m]

Eah,G,k: 246.74, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 411.90
Nigon vepov
z Wp, st,k Wa,st, k Wp, EQ, k Wa, EQ, k W, tot, k
[m] [kN/m2] [KN/m2] [KN/m2] [kN/m2] [kN/m2]

-3.00 0.00 0.00 0.00
-11.00 0.00 80.00 0.00 2.19 82.19
-13.00 -20.00 100.00 0.49 2.45 82.94
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00 16.4 22.1
9.06
-1.50 23.5 F—— 57.3 =
-3.00 16.4
23.5
-3.67 18.3
29.9
-4.49 26.8 398
-5.35 35.6
-] 52.9
-6.08 43
63.9
-6.95 52
— 74.7
-8.02 77.8 105.1
-8.63
-9.30 93 125.6
-10.00
-10.85 109.7 148.1
-11.51 112.8 152.3
-12.26 114.5 154.5
-13.00 116.1 156.8
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 16.36 22.08
-0.47 16.36 0.00 22.08
-0.47 16.36 9.06 35.67
-1.50 16.36 9.06 35.67
-1.50 16.36 23.48 57.30
-3.00 16.36 23.48 57.30
-3.00 10.91 23.48 49,95
-3.34 14.80 23.48 55.15
-3.34 14.80 0.00 19.93
-8.15 64.17 0.00 86.63
-8.15 77 .83 0.00 105.06
-10.00 102.29 0.00 138.09
-10.00 99.40 0.00 134.19
-13.00 116.12 0.00 156.76
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V-pressure on static system
Internal forces: Permanent, characteristically

z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-181.180 kN/m Support
z= -10.835. Fx=-562.533 kN/m Support
0.00
-1.00 -8.18 | -16.4
-2.00 -32.7 H -32.7
-3.00
-3.67 12.1 -0.412
-4.49 105.5 -0.904
-5.35 183.5 -1.33
-6.08 229.3 -1.57
-6.95 254.4 -1.67
-7.96 232.8 -1.5
-8.63 183 -1.24
-9.30 95.1 -0.885
-10.00 -0.462
-10.77 -268.4 ] -0.0307
-11.51 -127.6 / 0.255
-12.26 -31.8 _/ 0.456
-13.00 0.632
Y4 M,gk ulgk
z H,g,k M,g,k v,8,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 16.36 -0.00 0.00 0.00 1.59
-0.00 16.36 -0.00 0.00 -0.00 1.59
-3.00 16.36 -73.60 -49.07 -76.77 -0.00
-3.00 10.91 -73.60 132.11 -125.32 -0.00
-3.57 17.23 -0.00 123.95 -139.13 -0.35
-6.95 52.00 254.05 6.72 -220.47 -1.67
-7.02 52.66 254.38 3.29 -221.77 -1.67
-7.08 53.28 254.16 0.00 -222.73 -1.66
-8.15 64.17 222.03 -62.72 -239.47 -1.44
-8.15 77.83 222.03 -62.72 -239.47 -1.44
-9.81 99.80 -0.00 -210.38 -278.63 -0.58
-10.00 102.29 -41.13 -229.33 -283.26 -0.46
-10.00 99.40 -41.13 -229.33 -283.26 -0.46
-10.83 109.48 -268.40 -316.52 -293.81 0.00
-10.83 109.48 -268.40 246.01 -293.81 0.00
-13.00 116.12 -0.00 -0.00 -321.17 0.63
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= 0.000 kN/m Support
z= -3.000. Fx= -58.130 kN/m Support
z= -10.835. Fx= 5.597 kN/m Support

0.00 -0.496
0.115
-1.00 -4.8 -0.323
-4.8
-2.00 21.1 -0.153
-3.00 -45.2 .
-3.67 -40.1 / | 5. 0.0788 B
-4.49 -35.5 / 4 5. 0.147
-5.35 -30.7 / 0.188
-6.08 -26.6 / 0202
-6.95 -21.7 0.196 |
-7.96 -15.8 - 5.6 0.167
-8.63 -12.4 3 5.6 0.136
-9.30 -8.59 5 5.6 0.099
-10.00 -4.67 5.6 0.0553 |5
-10.77 -0.363 0.00435 |
-11.51 -0.0453
-12.26 -0.0954
-13.00 -0.145
z M, gk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 -0.00 0.00 -0.50
-0.47 0.00 9.12 -9.00 0.00 -0.41
-0.47 9.06 9.12 .00 -0.00 -0.41
-0.50 9.06 0.00 -0.26 -0.03 -0.41
-1.50 9.06 -4.80 -9.33 -0.99 -0.24
-1.50 23.48 -4.80 -9.33 -9.99 -0.24
-3.00 23.48 -45.21 -44 .55 -4.71 -0.00
-3.00 23.48 -45.21 13.58 -20.29 -0.00
-3.00 23.48 -45.21 13.58 -20.29 0.00
-3.34 23.48 -41.93 5.61 -21.13 0.04
-3.34 0.00 -41.93 5.61 -21.13 0.04
-4.26 0.00 -36.81 5.60 -21.13 0.13
-6.08 0.00 -26.63 5.60 -21.13 0.20
-6.24 0.00 -25.72 5.60 -21.13 0.20
-6.49 0.00 -24.29 5.60 -21.13 0.20
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Z HJq)k M)qu VJqu NJq)k u)q)k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-6.95 0.00 -21.72 5.60 -21.13 0.20
-7.28 0.00 -19.90 5.60 -21.13 0.19
-7.96 0.00 -16.11 5.60 -21.13 0.17
-10.04 0.00 -4.45 5.60 -21.13 0.05
-10.77 0.00 -0.36 5.60 -21.13 0.00
-10.83 0.00 -0.00 5.60 -21.13 0.00
-10.83 0.00 -0.00 0.00 -21.13 0.00
-10.83 0.00 -0.00 0.00 -21.13 -0.00
-10.85 0.00 -0.00 0.00 -21.13 -0.00
-11.00 0.00 -0.00 0.00 -21.13 -0.01
-11.36 0.00 -0.00 0.00 -21.13 -0.04
-11.85 0.00 -0.00 0.00 -21.13 -0.07
-12.09 0.00 -0.00 0.00 -21.13 -0.08
-12.68 0.00 -0.00 0.00 -21.13 -0.12
-12.73 0.00 0.00 0.00 -21.13 -0.13
-12.75 0.00 -0.00 0.00 -21.13 -0.13
-12.75 0.00 0.00 0.00 -21.13 -0.13
-12.92 0.00 0.00 0.00 -21.13 -0.14
-13.00 0.00 0.00 0.00 -21.13 -0.15
Internal forces: Design
z= -0.500. Fx= -0.000 kN/m Support
z= -3.000. Fx=-331.788 kN/m Support
z= -10.835. Fx=-751.024 kN/m Support
0.00
-1.00 -12.9 -29.3 -35.3
-2.00 -62.8 \ -75.8 -72.4
-3.00 -199.6
-3.67 -43.8 / -222.7
-4.49 89.1 / -249.4
-5.35 201.7 / -277.3
-6.08 269.6 / -300.8
-6.95 / -329.3
312.3
-7.96 290.1 -60.1 / -351
-8.63 228.5 -128.5 / -369.7
-9.30 115.4 -208.9 / -391.1
-10.00 -301.2 / -414.1
-10.77 -362.3 -418.9 / -427.2
-11.51 -172.3 7 230.2 / -439.9
-12.26 -43 _/ 115.5 / -452.6
-13.00 / -465.3
z M,d N,d
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0.00 22.1 1.1
100 | 0.76
57.3
-2.00 0.408
-3.00 PV
-3.67 -0.333
29.9
-4.49 -0.757
39.8
-5.35 / -1.14
52.9
-6.08 E— / -1.37
63.9
-6.95 -1.47
74.7 \
'7.96 105.1 _1.34
-8.63 \ -1.11
-9.30 125.6 \ -0.786
-10.00 -0.407
-10.77 148.1 E -0.0263
-11.51 152.3 0.209
-12.26 154.5 0.361
-13.00 156.8 0.487 |
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 22.08 0.00 -0.00 0.00 1.10
-0.00 22.08 -0.00 -0.00 -0.00 1.10
-0.47 22.08 -2.44 -10.38 -16.24 0.94
-0.47 35.67 -2.44 -10.38 -16.24 0.94
-1.50 35.67 -32.05 -47.11 -53.30 0.59
-1.50 57.30 -32.05 -47.11 -53.30 0.59
-3.00 57.30 -167.18 -133.07 -110.71 -0.00
-3.00 49.95 -167.18 198.72 -199.61 -0.00
-3.34 55.15 -102.61 180.83 -211.92 -0.16
-3.34 19.93 -102.61 180.83 -211.92 -0.16
-3.93 28.29 0.00 166.53 -231.09 -0.47
-6.95 70.19 310.39 17.47 -329.33 -1.47
-7.20 73.52 311.99 -0.00 -334.82 -1.46
-7.28 74.67 312.28 -6.11 -336.59 -1.46
-8.15 86.63 277 .20 -76.27 -354.98 -1.28
-8.15 105.06 277 .20 -76.27 -354.98 -1.28
-9.78 134.14 0.00 -271.21 -406.75 -0.53
-10.00 138.09 -62.54 -301.20 -414.10 -0.41
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.00 134.19 -62.54 -301.20 -414.10 -0.41
-10.83 147 .80 -362.34 -418.91 -428.34 0.00
-10.83 147 .80 -362.34 332.11 -428.34 0.00
-13.00 156.76 -0.00 -0.00 -465.28 0.49
-13.00 156.76 0.00 -0.00 -465.28 0.49

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]
-0.50 0.0 -0.0
-3.00 309.1 -331.8

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -10.83 m

Rd = Eph,k/y,Re = 1165.65 / 1.400 = 832.61 [kN/m]

‘Ed(Uh,d)/Rd = 751.02 / 832.61 = ©0.902 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 743.71 50.12
Wall weight 222.61
H/V pressure passive -0.00
Support z: -0.50 0.00
Support z: -3.00 -181.18 48.55
Bh,g,k z=-10.83 -562.53

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.65
z -0.00  320.62

(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 321.28 >= 0.65 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-13.00

Pos. H Vv

H/V pressure G+P+W,k 796.25 55.68

Wall weight 222.61

H/V pressure passive 0.00

Support z: -0.50 0.00

Support z: -3.00 -239.31 64.12

Bh,g,k z=-10.83 -562.53

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.65

Bh,q,k z=-10.83 5.60

Bv,q,k = Bh,k * tan(6,p=-0.07°) 0.01
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Pos. H Vv
2 0.00 341.76
(downwards)

Average anchor inclination a,A = 15.00° >= 15°,

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 342.41 >= 0.65 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

Autép. umoAoy. MAKOUG ayKupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-13.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 01 U2 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50 39.7 56.5 11.80 1144.9 969.1 4.9 304.4 279.3 278.4 1.00

-3.00 33.1 59.8 11.27 1296.6 1067.4 33.1 304.4 344.9 343.4 1.00

Decisive failure body:

Fewpetpia:

Foot point of lower failure plane x/z = 0.01/-13.00 m

Intersection lower/upper slid. plane x/z = 10.88/ -5.92 m

Intersection upper slid. plane/surface x/z = 14.32/ ©.00 m

Intersection separation plane/surface x/z = 10.88/ ©.00 m

Inclination lower failure plane U1 = 33.09°

Inclination upper failure plane 92 = 59.81°

Inclination separation plane 912 = 90.00°

Loads / forces (char.)

Fx Fz F
[kN/m] [kN/m] [kN/m]

Weight of main failure body G,k: -60.0 -2171.3 2172.2
Area loads on/in main failure body F1,k: 0.0 -83.7 83.7
Cohesion of lower failure plane C,k: 491.7 320.4 586.9
Pore water pressure on main body U,k: -0.1 711.9 711.9
Earth pres. on separation plane Eal,k: -33.1 -0.0 33.1 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 299.3 55.7 304.4
Force in lower failure plane Q,k: -231.5 1042.0 1067.4
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Fx Fz F
[kN/m] [kN/m] [kN/m]
Sum = possible anchor forces: Ra_cal,k: 466.4 -125.0 482.9

Force polygon

Ef’$LRa

c

W /C

F:Ea2
Acting anchor forces Ed: Sum(A,d) = 343.4 kN/m
Possible anchor forces Rd: Ra_cal,d = 482.9/1.400 = 344.9 kN/m

Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAgyx0G €KMANPWONKEe.

Check of steel tension

1,tot ...[m]: Total length of anchor incl. excess length at head

As ....[mm2]: X-section are of steel member

Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)

A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type

1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
16.87 420 573.4 > 0.0 Passes requirement

-3.00 Strand;3x0.60";1570/1770
15.27 420 573.4 > 309.1 Passes requirement

Check of steel tension: Passes requirement

Check of anchor's soil friction

1vk .....: Length of grout body
DmVk ....: Diameter of grout body
TGr,k ...: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / YA
A,d ..... : Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] [-1]
-0.50 8.00 318 110 879.1 1.180 799.2 > 0.0 0.0
-3.00 8.00 318 110 879.1 1.1e0 799.2 > 309.1 0.4

‘Check of anchor's soil friction: Passes requirement
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YnoAoy. kukAou oAio9nong
LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

JuvteA.Ze1opou: Opilovtiog: 0.028
Kataképudog : 0.014

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvTeTAyp. o€ (m))
Kévtpo = ( ©.59, 1.73), Aktiva = 14.75
Apx.onu.= (-10.36, -8.15), TeA.onu. = ( 15.24, 0.00)

rewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]

1 -9.62 1.47 -10.22 25.6 0.0 0.0 -0.0 27.45 3.57 -31.27*%*

2 -8.15 1.47 -8.74 66.8 0.0 0.0 -0.0 0.08 71.43 -36.35

3 -6.67 1.47 -7.27 95.4 0.0 0.0 -3.7 0.08 71.43 -29.52

4 -5.20 1.47 -5.79 117.2 0.0 0.0 -12.2 0.08 71.43 -23.12

5 -3.72 1.47 -4.32 133.3 0.0 0.0 -20.3 0.08 71.43 -17.02

6 -2.25 1.47 -2.84 144.4 0.0 0.0 -25.8 ©0.08 71.43 -11.11

7 -0.77 1.47 -1.37 150.7 0.0 0.0 -29.0 0.08 71.43 -5.32

8 0.70 1.47 0.11 399.2 19.1 0.0 -89.8 0.08 71.43 0.42

9 2.18 1.47 1.58 403.0 64.2 0.0 -148.3 0.08 71.43 6.16
10 3.65 1.47 3.06 396.0 25.5 0.0 -144.8 0.08 71.43 11.97
11 5.13 1.47 4.53 384.2 0.0 0.0 -138.9 0.08 71.43 17.90
12 6.60 1.47 6.01 367.3 0.0 0.0 -130.4 0.08 71.43 24.04
13 8.07 1.47 7.48 344.6 0.0 0.0 -118.9 0.08 71.43 30.49
14 9.55 1.47 8.96 314.8 0.0 0.0 -104.0 27.45 3.57 37.40
15 11.02 1.47 10.43 271.4 0.0 0.0 -84.4 27.45 3.57 45.02
16 12.50 1.47 11.91 213.4 0.0 0.0 -58.1 27.45 3.57 53.83
17 14.24 2.00 13.64 151.1 0.0 0.0 -29.1 0.08 35.71 67.70
**¥* Fnueiwon: Ztig Awpideg ONUELWUEVEG pe '*'

neplopiotnke to theta oto 45°-Phi/2.
Juvelod. kKatakopudwv dopTtiwv:
No Weight G*sin(0) (G-u*b)*tan(g) p*¥sin(0)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 25.60 -17.74 18.57 0.701640 26.46

2 66.81 -39.60 105.43 0.804968 130.98

3 95.38 -46.99 105.47 0.869820 121.25

4 117.20 -46.02 105.49 0.919364 114.74

5 133.31 -39.02 105.50 0.955978 110.36

6 144.36 -27.82 105.51 0.981109 107.54

7 150.73 -13.97 105.51 0.995622 105.97

8 418.30 3.06 105.80 0.999979 105.80

9 467 .14 50.13 105.78 0.994310 106.39

10 421.49 87.38 105.73 0.978438 108.06

11 384.19 118.07 105.68 0.951850 111.03
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No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
12 367.29 149.60 105.67 0.913609 115.66
13  344.56 174.80 105.65 0.862160 122.55
14 314.84 191.21 114.81 0.973521 117.93
15 271.39 191.96 102.39 0.915441 111.85
16 213.45 172.32 85.97 0.828146 103.81
17 151.10 139.80 71.70 0.380153 188.61
1047.19 1908.99
Juvelod. opilloviiwv dopTiwv:
Ap  Tpap.0op*dzM Emtid.Dop. *dzM Migon vepou*dzM op1l.Ze10pOG. *dzM
[kN/m]  [m] [kN/m]  [m] [kN/m]  [m] [kN/m] ~ [m]
1 - - - 0.7 * 10.26
2 - - - 1.8 * 10.87
3 = = = 2.6 * 11.31
4 = = = 3.2 * 11.67
5 - - - 3.7 * 11.93
6 - - - 4.0 * 12.11
7 - - - 4.2 * 12.21
8 - - - 11.0 *  8.37
9 - - - 11.1 * 8.30
10 - - - 10.9 * 8.19
11 - - - 10.6 * 8.00
12 - - - 10.1 * 7.74
13 - - - 9.5 * 7.38
14 - - - 8.7 * 6.93
15 - - - 7.5 * 6.26
16 - - - 5.9 * 5.37
17 = = = 4.2 * 3.71
*** Mpoooxn: XZtAAn 'opil. celop.' €ival emippor] oto opildvtio
ouvteA.og10pol navw oto I.B.
ABp. Porwv amd 'Zuvelodpopd opillovtiwv dopTiwv:': 899.9 kN*m/m
Juvelod. aykupiwv: ABp. pomwv avatpomig : -284.0 kN*m/m
" " resisting : 149.3 kN*m/m
Apdon Ed = (1047.2%14.75+899.9-284.0)
Avtiotoon Rd = (1909.0%*14.75+149.3)
SLIP-CIRCLE u = Ed/Rd = ©.57 < 1.0: EAgyxoG €eKMANpwOnke.
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1

KUkAog oAioOnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1
Failure of structural elements: [STR] A1 M1 R1
y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacoaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avratopn: Iy=2711360 cm™4
YA1ko6:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Ttoixouv
z d E Iy E*Iy A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 100.0 31500.0 2711360 854.1 8400
-15.00 100.0 31500.0 2711360 854.1 8400
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daon ekokadng 1 "[1] Situation 5"
LC: OAa ta ¢optia Type: BS-T
Ebapiko ouotnua ue 5 Stpwoeig

Name TeEXVNTEG EMLYXWUOTWOELG Appwdng APTINOZ ApylAwén XAAIKIA - AMMOX
v [kN/m3] 18 20 22.5
V>R [kN/m3] 18 20 22.5
V' [kN/m3] 8 10 12.5
Y,P [kN/m3] 18 20 22.5
Y,R,passive [kN/m3] 18 20 22.5
Y, pw [kN/m3] 8 10 12.5
) [°] 25 0.1 33
c [kN/m2] 2 50 5
c,u [kN/m2] 10 50 5
c madntikd [kN/m2] 2 50 5
6,a [°] 16.66667 0.06666667 22
5,p [°] -16.66667 -0.06666667 -22
6,cC [°] 8.333333 0.03333333 11
k,agh [-] 0.3456501 0.9955057 0.2452023
K,ach [-] 1.043051 1.994195 0.8549058
K,0eh [-] 0.5773817 0.9982547 0.455361
K, pgh [-] 3.908103 1.004519 7.495617
K, pch [-] 5.180327 2.00583 8.599509
T,gr [kN/m2 110 110 110
Y,A, max [°] 920 90 90
k [cm/s] 10e-06 5.5e-09 100e-06
Name Appwdng APFINOZ ApylAwdn XAAIKIA- AMMO
y [kN/m3] 20 22.5
Y,R [kN/m3] 20 22.5
V' [kN/m3] 10 12.5
Y,P [kN/m3] 20 22.5
Y,R,passive [kN/m3] 20 22.5
Y, pw [kN/m3] 10 12.5
) [°] 0.1 35
c [kN/m2] 100 5
c,u [kN/m2] 100 5
c madntikd [kN/m2] 100 5
5,a [°] 0.06666667 23.33333
5,p [°] -0.06666667 -23.33333
6,cC [°] 0.03333333 11.66667
k,agh [-] 0.9955057 0.2244207
K,ach [-] 1.994195 0.8126539
K,©oh [-] 0.9982547 0.4264236
K, pgh [-] 1.004519 9.146943
K,pch [-] 2.00583 10.104
T,gr [kN/m2 110 110
Y,A, max [°] 90 90
k [cm/s] 5.5e-09 100e-06

Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -10.35 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

X [m] 0.00 0.00

z [m] -10.35 -1.50
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Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA - AMMOZI:

x [m] 0.00 0.00
z [m] -10.35 -4.50
Mopeia avwtepou 4. otpwpatoG Appwdng APIIAOL:
x [m] 0.00 0.00
z [m] -10.35 -10.00

Nopeia avwtepou
z= -14.00

5. otpwpatog ApylAwdn XAAIKIA- AMMO:

Erup. poprtia:

Doprtia
XA zZA XE ZE PxA PzA PxE PzE

[m] [m] [m] (m] [ kN/m?2 ]
1.00 ©0.00 3.50 ©0.00 ©0.00 33.00 0.00 33.00

Katavour edad.nmécswv

Katavopr) €6ad.miEqswv Name

Rectangular within a layer

Ztadun vepou:

x [m] 0.00 0.00

z [m] -11.00 -3.00

Aykupla
z[m] min.1[m] Alpha[°®] C-H[kN/m] PO[kN] ud[m]
-0.50 0.00 15.00 a6p1o. 0.00 0.0000
-3.00 0.00 15.00 0.00 0.00 0.0000
-5.50 0.00 15.00 adpro. 0.00 0.0000

Mapauetpot urtoAoyiouou

Earth pressure options

Tupa €60d.wbriocewv: Mononobe/Okabe (earth quake EC 8).
Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: ¢@,min = 40.000.
Negative earth pressure fractions are set to zero.
Redistribution of earth pressure

Shape of redistribution: Triangle (perpend. to wall).

The earth pressure is getting redistb. to: Excavation level

Typ LC-description
Name

q 1

The earth pressure below the excavation acts without redistrb.

Levels of redistribution Z1: -3.000, Z2: -5.500 [m].

The earth pressure from variable loads will be included in redistribution.

NaBdntikég wORosLg

Method of calculation: Mononobe/Okabe (earth quake EC 8).
Options for water pressure

ZtipLEn noda

Nnodag opilovtiwg METOKLVOUUEVOG

Earthquake

kh,eq = a*S*r = 0.028 (r=1.0)

Part:
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Aykupla
Anchor checks (lower failure plane): Nat
Anchor forces with safety level of DS-P: Natu
Verification of grout body pull out forces: Nat
6,a,Anchoring wall : used from soil layer.
6,p,Anchoring wall : used from soil layer.
Earth pressure coefficients kh
(0] a B 6 kogh kagh kach kpgh kpch
0.1 ©.0 0.0 -0.1 -- -- -- 1.005 -2.006 TeXVNTEG EMLXWHOTWOELG
25.0 0.0 0.0 16.7 -- 0.346 1.043 -- -- "
0.1 0.0 0.0 0.1 -~ 0.996 1.994 —— -- App®dnc APIINOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 == -- ApylAwdén XAAIKIA - AMMOZ
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APTINOZ
0.1 ©0.0 0.0 0.1 --  0.996 1.994 -- -- "
35.0 0.0 0.0 -23.3 -- -- -- 9.147 -10.104 Apyil1Awén XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 == -- "
Mnkog toiyou

Foot depth for statics: zf = -15.000
Stress analysis
Earth pressure, horizontal

Pressures characteristic, no redistribution, continous wall

0.00
-0.77 2.68 200
-1.50 7.25 23.5
-3.00 11.1
—_— 23.5
-4.50 14 |
-5.46 16.3
-10.00 30.2
_— -200.6
-11.00
-14.00 -443.8 36.5
-15.00 / -558.2 39.3
z eph,G+PG,k eah,G,k eah,PQ,k
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z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00

-0.47 1.63 0.00 2.22

-0.47 1.63 9.06 15.80

-1.50 7.25 9.06 23.37

-1.50 5.25 23.48 42.30

-3.34 11.74 23.48 51.06

-3.34 11.74 0.00 15.84
-10.00 30.24 0.00 40.82
-10.00 27.35 0.00 36.92
-10.35 -0.00 28.03 0.00 37.84
-10.35 -200.58 28.03 0.00 37.84
-14.00 -243.78 35.12 0.00 47.41
-14.00 -443.84 36.50 0.00 49.28
-15.00 -558.18 39.31 0.00 53.06
Eph,G,k:-1321.76, Eph,PG,k: 0.00 [kN/m]

Eah,G,k: 318.79, Eah,PG,k: 0.00, Eah,PQ,k: 52.53, Eah,d: 509.17
Migon vepov
z Wp, st,k Wa,st, k Wp, EQ, k Wa, EQ, k W, tot, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [kN/m2]

-3.00 0.00 0.00 0.00
-11.00 0.00 80.00 0.00 2.40 82.40
-15.00 -40.00 120.00 0.98 2.94 83.92
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H-pressure on static system
Level of mobilization: Ep,gk 100.0, Ep,qk 100.0, Ep,d 100.0 [%]

0.00
9.06 18.2
-1.50 235 | | 49.9
-3.00 21.7
— 23.5
-3.85 31
47.5
-4.75 40.3 58 4
-5.50 8
71.1
-6.49 56
80.6
-7.46 63.7
92
-8.63 73
105.7
-9.75
103.8 140.2
-10.85
-11.67 113.9 153.8
1245 116 156.5
-13.35
-14.08 120.2 162.2
-15.00 123.2 166.4
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.47 3.40 0.00 4.59
-0.47 3.40 9.06 18.17
-1.50 10.84 9.06 28.22
-1.50 10.84 23.48 49.86
-3.34 25.62 23.48 69.76
-3.34 25.62 0.00 34.53
-10.35 86.64 0.00 116.97
-10.35 103.83 0.00 140.17
-13.35 117.34 0.00 158.41
-14.00 118.78 0.00 160.36
-14.00 120.16 0.00 162.22
-15.00 123.23 0.00 166.36
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V-pressure on static system

Internal forces: Permanent, characteristically

z= -0.500. Fx= 20.969 kN/m Support
z= -3.000. Fx= -0.000 kN/m Support
z= -5.500. Fx=-421.440 kN/m Support
z= -13.097. Fx=-584.438 kN/m Support
0.00 -0.087
-1.00 -11.7 -24.6 0.0864
-2.00 -41.1 -35.4 0.245
-3.00 -85 -53.5
-3.85 -139.3 -75.9
0.338
-4.75 -222 -108.2 0177
-5.50 -314.7 280.2
-0.318
-6.49 —
-0.906
-7.45 131.3
-1.53
-8.52 275.4
-9.30
-10.04 340.2 -1.97
-10.85 291.1 -100 \\ -1.64
-11.67 171.2 -192.2 -1.12
-12.45 -0.506
-13.35 . X
-14.08 878 s
-15.00
z M,gk V,gk u,gk
z H,8,k M, 8,k V,8,k N, g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 -0.00 -0.00 -0.09
-0.00 0.00 -0.00 -0.00 -0.00 -0.09
-0.50 3.61 -0.15 -0.90 -10.77 0.00
-0.50 3.61 -0.15 -21.87 -5.15 0.00
-3.51 27.40 -115.36 -66.08 -81.27 0.37
-5.50 48.03 -314.75 -141.20 -136.09 0.00
-5.50 48.03 -314.75 -141.20 -136.09 -0.00
-5.50 48.03 -314.75 280.24 -249.01 -0.00
-6.77 58.26 -0.00 212.10 -283.66 -0.79
-9.75 81.89 340.24 4.01 -338.64 -1.97
-9.80 82.27 339.85 -0.00 -339.42 -1.96
-10.35 86.64 327.62 -46.55 -348.29 -1.85
-10.35 103.83 327.62 -46.55 -348.29 -1.85
-10.85 109.93 291.11 -99.98 -354.61 -1.64
-10.85 109.93 290.69 -100.45 -354.66 -1.63
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r4 H:g)k M)ng VJng N,g,k U,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-12.40 115.20 0.00 -275.78 -374.22 -0.55
-13.10 116.78 -219.18 -356.37 -383.00 0.00
-13.10 116.78 -219.18 228.07 -383.00 0.00
-13.35 117.34 -165.20 198.44 -386.20 0.18
-13.35 117.34 -164.75 198.17 -386.23 0.18
-14.00 118.78 -61.10 121.70 -394.42 0.58
-14.00 120.16 -61.10 121.70 -394.42 0.58
-15.00 123.23 -0.00 -0.00 -423.37 1.15
Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).
z= -0.500. Fx= -32.166 kN/m Support
z= -3.000. Fx= ©0.000 kN/m Support
z= -5.500. Fx= -22.257 kN/m Support
z= -13.097. Fx= 1.890 kN/m Support
0.00 0.0347
31.9 =
-1.00 -0.0339
27.4 22.8
-2.00 -0.0853
38.4 [/
-3.00 31.7 -0.0969
-3.85 15.3 \\ -0.0753
-4.75 0.854 -0.0348
-5.50 -14.4 |
| 1.89 2\
-6.49 -12.5 i 0.0344 E=
| 1.89
-7.45 -10.7 i 0.0538
H 1.89
-8.52 -8.66 i 0.0622
-9.30 -7.18
-10.04 5,78 0.0574 |
-10.85 -4.25 i 0.0436
-11.67 -2.69 | 1 g9 0.0293
-12.45 -1.22 0.0137 5
13.35 o /-0.00539
-14.08 -0.0209
-15.00 -0.0405
z M,qgk V,gk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 -0.00 0.00 -0.00 0.03
-0.00 0.00 0.00 0.00 0.03
-0.47 0.00 0.02 0.05 0.02 0.00
-0.47 9.06 0.02 0.05 0.02 0.00
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r4 H:q)k M)qu VJqu N:C{:k U)q,k
[m] [kN/m2] [KN/m2] [KN/m2] [kN/m2] [mm]
-0.47 9.06 0.01 0.00 0.01 0.00
-0.48 9.06 0.01 -0.06 -0.00 0.00
-0.49 9.06 0.00 -0.21 -0.02 0.00
-0.50 9.06 0.00 31.89 -8.65 -0.00
-1.50 9.06 27.36 22.84 -9.61 -0.06
-1.50 23.48 27.36 22.84 -9.61 -0.06
-2.47 23.48 38.29 0.00 -12.02 -0.10
-2.50 23.48 38.43 -0.65 -12.09 -0.10
-3.00 23.48 35.20 -12.38 -13.33 -0.10
-3.34 23.48 29.67 -20.35 -14.18 -0.09
-3.34 0.00 29.67 -20.35 -14.18 -0.09
-3.36 0.00 29.14 -20.37 -14.18 -0.09
-3.51 0.00 26.16 -20.37 -14.18 -0.09
-4.79 0.00 0.00 -20.37 -14.18 -0.03
-5.04 0.00 -4.96 -20.37 -14.18 -0.02
-5.50 0.00 -14.36 -20.37 -14.18 -0.00
-5.50 0.00 -14.36 1.89 -20.14 -0.00
-8.63 0.00 -8.45 1.89 -20.14 0.06
-9.75 0.00 -6.33 1.89 -20.14 0.06
-10.04 0.00 -5.78 1.89 -20.14 0.05
-10.85 0.00 -4.25 1.89 -20.14 0.04
-10.85 0.00 -4.24 1.89 -20.14 0.04
-11.00 0.00 -3.96 1.89 -20.14 0.04
-11.11 0.00 -3.76 1.89 -20.14 0.04
-11.23 0.00 -3.53 1.89 -20.14 0.04
-11.67 0.00 -2.69 1.89 -20.14 0.03
-12.26 0.00 -1.59 1.89 -20.14 0.02
-12.45 0.00 -1.22 1.89 -20.14 0.01
-13.04 0.00 -0.11 1.89 -20.14 0.00
-13.10 0.00 -0.00 1.89 -20.14 0.00
-13.10 0.00 -0.00 0.00 -20.14 0.00
-13.35 0.00 -0.00 0.00 -20.14 -0.01
-13.70 0.00 -0.00 0.00 -20.14 -0.01
-13.82 0.00 -0.00 0.00 -20.14 -0.02
-14.08 0.00 -0.00 0.00 -20.14 -0.02
-14.42 0.00 0.00 0.00 -20.14 -0.03
-14.55 0.00 0.00 0.00 -20.14 -0.03
-14.95 0.00 0.00 -0.00 -20.14 -0.04
-15.00 0.00 0.00 0.00 -20.14 -0.04
Part: Archive No.:
Block: Please specify project informations. Page: 12

Record:




Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de Tel:++49/89/143829-0  ASB Nr.: Date: 08.10.2018

Internal forces: Design

z= -0.500. Fx= -19.940 kN/m Support
z= -3.000. Fx= -0.000 kN/m Support
z= -5.500. Fx=-602.329 kN/m Support
z= -13.097. Fx=-786.157 kN/m Support
0.00
-1.00 -35.9
-5.03
-2.00 -71.3
-24.4
-3.00 84.6 -110.7
-3.85 -185.9 -143.6
-4.75 -298.4 -177.2
-5.50 -446.4 \ -366.4
-6.49 -101.1 / -402.9
L
-7.45 1 161.2 -434.5
-8.52 358.8 / -459.6
-9.30 / -477.4
-10.04 449.8 I -493.7
-10.85 386.6 -132.1 / -508.9
-11.67 227.1 -256.7 I -522.9
-12.45 I -536.2
-13.35 > -478.3 / -551.6
-14.08 SELAE 1202 I -565.6
-15.00 / -601.8
M,d N,d
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0.00 -0.0524
18.2 |
-1.00 0.0525
49.9
-2.00 0.16
,,,,,,,,,,,,,,,,,,,, \
-3.00 0.257
38 | N
47.5 \
-4.75 58.4 )\ 0.219
-5.50
71.1 \
-6.49 -0.557
80.6 FVFV—= \
-7.45 -1.18
92
-8.52 -1.72
-9.30 105.7 BFie"—rc /
\ -1.91
-10.04 \
—_ 140.2 . \
-10.85 1513 -1.59
-12.45 56 s \ -0.493
-13.35 .
-14.08 162.2 \
-15.00 166.4
z H,d
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -0.05
-0.00 0.00 -0.00 -0.00 -0.00 -0.05
-0.47 4.59 -0.17 -1.08 -13.65 -0.00
-0.47 18.17 -0.17 -1.08 -13.65 -0.00
-0.50 18.46 -0.21 -1.63 -14.59 -0.00
-0.50 18.46 -0.21 18.31 -19.93 -0.00
-0.50 18.46 -0.21 18.31 -19.93 0.00
-0.52 18.62 0.00 17.98 -20.43 0.00
-1.30 26.32 6.93 -0.00 -46.13 0.09
-1.50 28.22 7.24 -5.03 -52.67 0.11
-1.50 49.86 7.24 -5.03 -52.67 0.11
-1.90 53.79 -0.00 -26.12 -67.68 0.15
-3.34 69.76 -96.59 -113.66 -124.64 0.28
-3.34 34.53 -96.59 -113.66 -124.64 0.28
-3.85 41.79 -159.20 -133.08 -143.56 0.29
-5.50 64.84 -446.44 -221.17 -204.98 0.00
-5.50 64.84 -446.44 -221.17 -204.98 -0.00
-5.50 64.84 -446.44 381.16 -366.37 -0.00
-6.83 79.31 0.00 284.40 -415.35 -0.78
-9.75 110.55 449 .84 8.25 -487.38 -1.91
-9.82 111.34 449,25 -0.00 -488.98 -1.90
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z H,d M,d V,d N, d u, g+q, k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-10.35 116.97 434.50 -60.01 -500.40 -1.79
-10.35 140.17 434.50 -60.01 -500.40 -1.79
-10.85 148.41 386.63 -132.13 -508.93 -1.59
-10.85 148.41 386.07 -132.77 -509.00 -1.59
-12.40 155.50 0.00 -368.62 -535.31 -0.54
-13.10 157.65 -295.89 -478.27 -547.26 0.00
-13.10 157.65 -295.89 307.89 -547.26 0.00
-13.35 158.41 -223.02 267.89 -551.58 0.17
-13.35 158.41 -222.41 267.53 -551.62 0.17
-14.00 160.36 -82.49 164.29 -562.67 0.56
-14.00 162.22 -82.49 164.29 -562.67 0.56
-15.00 166.36 0.00 0.00 -601.75 1.11
-15.00 166.36 0.00 -0.00 -601.75 1.11

Anchor forces with safety level of DS-P
z[m] A,d[kN] Fx,d[kN/m]

-0.50 37.2 -19.9
-3.00 0.0 -0.0
-5.50 561.2 -602.3

Checks of earth statics

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -13.10m

Rd = Eph,k/y,Re = 1321.76 / 1.400 = 944.11 [kN/m]

‘Ed(Uh,d)/Rd = 786.16 / 944.11 = 0.833 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-15.00

Pos. H Vv
H/V pressure G+P+W,k 984.91 66.51
Wall weight 247.81
H/V pressure passive 0.00
Support z: -0.50 20.97 -5.62
Support z: -3.00 0.00
Support z: -5.50 -421.44  112.92
Bh,g,k z=-13.10 -584.44

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.68
z -0.00  420.95

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.
‘Verification of vertical forces due to EAB R 9 not required (R 9-5).

Check EAB R 9-1
Vertical component of earth resistance is less than
the downwards pointing vertical forces.

‘Vk >= Bvk: 421.63 >= 0.68 Passes requirement

Sum of H and V forces, (G+Q)

Forces up to depth z:-15.00
Pos. H Vv

Part: Archive No.:
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Pos. H Vv

H/V pressure G+P+W,k 1037.44 72.07
Wall weight 247.81
H/V pressure passive 0.00
Support z: -0.50 -11.20 3.00
Support z: -3.00 0.00
Support z: -5.50 -443.70 118.89
Bh,g,k z=-13.10 -584.44

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.68
Bh,q,k z=-13.10 1.89

Bv,q,k = Bh,k * tan(é,p=-0.07°) 0.00

b2 -0.00 441.09

(downwards)

Average anchor inclination a,A = 15.00° >= 15°.

‘Verification of vertical forces due to EAB R 9 not required (R 9-5).
Check EAB R 9-1

Vertical component of earth resistance is less than

the downwards pointing vertical forces.

‘Vk >= Bvk: 441.76 >= 0.68 Passes requirement

Anchor verification

Anchor - Stability of lower failure plane

Nepint.Poptiong: 6Aa ta ¢optia BS-P

AutoOp. umoAoy. MAKOuG aykupiwv:

All anchors are extended (if necessary)

Favourable variable loads in main failure body are not being considered.
Bottom of lower failure plane: z=-15.00 m

Iteration of failure mechanisms:

1A .........: Length of anchor from head to center of grout body.

W,k ........: Res. force from dead weight, loads, cohesion,

Q,k ........: Force in lower failure plane.

Eal,k.......: Earth pressure onto vertical separation plane.

Ea2,k.......: Earth pressure between wall and main failure body.

Ra_cal,d ...: Dimesioning force of the resistance from the equilibrium of forces.
Ra_cal,d corresponds to the max. possible anchor force of the force
polygon.

Sum(A,d) ...: Acting anchor forces along the grout body fractions within the failure
body. Sum(A,d) is gained from the anchor pull forces of the wall analysis.

z 91 92 1A W, k Q,k Eal,k Ea2,k Ra_cal,d Sum(A,d) Ed/Rd
[m] [°] [°] [m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [kN/m] [-]
-0.50  37.5 56.5 14.51 1612.0 1380.3 4.9 378.3 363.9 362.9 1.00

-3.00 31.7 60.0 14.04 1788.9 1491.7 50.4 378.3 437.7 435.9 1.00
-5.50 21.3 60.3 14.97 2266.3 1782.7 135.4  378.3 642.4 640.1 1.00

Decisive failure body:

Frewpetpia:

Foot point of lower failure plane x/z = 0.01/-15.00 m

Intersection lower/upper slid. plane x/z = 14.46/ -9.37 m

Intersection upper slid. plane/surface x/z = 19.81/ ©.00 m

Intersection separation plane/surface x/z = 14.46/ ©.00 m

Inclination lower failure plane U1 = 21.27°

Inclination upper failure plane U2 = 60.26°

Inclination separation plane U12 = 90.00°
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Loads / forces (char.)
Fx Fz F
[kN/m] [kN/m] [kN/m]
Weight of main failure body G,k: -103.0 -3730.5 3731.9
Area loads on/in main failure body F1,k: 0.0 -83.7 83.7
Cohesion of lower failure plane C,k: 1048.2 408.1 1124.8
Pore water pressure on main body U,k: -0.5 1346.0 1346.0
Earth pres. on separation plane Eal,k: -135.4 -0.0 135.4 6= 0.0°
Earth pr. between wall<->main body Ea2,k: 371.3 72.1 378.3
Force in lower failure plane Q,k: -311.9 1755.2 1782.7
Sum = possible anchor forces: Ra_cal,k: 868.7 -232.8 899.3
Force polygon
Eaﬁ~Ra
Q
G 8}
U
ﬂl /
FEa2
Acting anchor forces Ed: Sum(A,d) = 640.1 kN/m
Possible anchor forces Rd: Ra_cal,d = 899.3/1.400 = 642.4 kN/m
Verif. of lower failure plane Ed/Rd = 1.00 < 1.0: EAeyX0G €KMANPWONKEe.
Check of steel tension
1,tot ...[m]: Total length of anchor incl. excess length at head
As ....[mm2]: X-section are of steel member
Ri,d ...[kN]: Ultimate strength of tension member (y,M=1.15)
A,d ....[kN]: Dimensioning force of the anchor from wall analysis
z[m] Anchor type
1,tot As Ri,d A,d
-0.50 Strand;3x0.60";1570/1770
22.17 420 573.4 > 37.2 Passes requirement
-3.00 Strand;3x0.60";1570/1770
20.57 420 573.4 > 0.0 Passes requirement
-5.50 Strand;4x0.60";1570/1770
18.97 560 764.5 > 561.2 Passes requirement
Check of steel tension: Passes requirement
Part: Archive No.:
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Check of anchor's soil friction

vk .....: Length of grout body
DmVk ....: Diameter of grout body
Tar, k .: Average applied skin friction along the grout body (from soil parameters)
Ra,k ....: Charact. pullout resistance of the anchor
YA ......: Partial safety factor of anchor pullout
Ra,d ....: = Ra,k / yA
A,d .....: Dimensioning force of the anchor from wall analysis
z 1vk DmVk  tGr,k Ra, k YA Ra,d A,d A,d/Ra,d
[m] [m] [mm] [kN/m2]  [kN] (-] [kN] [kN] [-1]
-0.50 8.00 318 110 879.1 1.180 799.2 > 37.2 0.0
-3.00 8.00 318 110 879.1 1.180 799.2 > 0.0 0.0
-5.50 8.00 318 110 879.1 1.100 799.2 > 561.2 0.7

‘Check of anchor's soil friction: Passes requirement

YroAoy. kukAou oAio9nong

LC: OAa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

JUuvteA.Ze1opol: Opilovtiog: 0.028
Katakdpudog : 0.014

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least 0.25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

FEWUET . KUKAOU (MAKN KAl OUVTETAYH. o€ (m))

Kévtpo = ( -2.74, ©0.53), Aktiva = 15.77
Apx.onu.= (-14.16,-10.35), TeA.onu. = ( 13.03, 0.00)
Mewpetpia Awpidwv:
No X Width dxM Weight Load Water- u*b @ C 0
b z-kat. dopt.
[m] [m]  [m] [kN/m]  [kN/m] [kN/m] [kN/m] [°]  [kN/m2]  [°]
1 -13.37 1.58 -10.64 24.7 0.0 0.0 -6.4 0.08 71.43 -42.40
2 -11.80 1.58 -9.06 65.2 0.0 0.0 -21.6 0.08 71.43 -35.05
3 -10.22 1.58 -7.48 96.3 0.0 0.0 -37.3 0.08 71.43 -28.32
4 -8.64 1.58 -5.91 120.4 0.0 0.0 -49.2 29.26 3.57 -21.98
5 -7.6 1.58 -4.33 139.9 0.0 0.0 -57.9 29.26 3.57 -15.92
6 -5.49 1.58 -2.75 153.0 0.0 0.0 -63.8 29.26 3.57 -10.04
7 -3.91 1.58 -1.17 160.1 0.0 0.0 -66.9 29.26 3.57 -4.26
8 -2.33 1.58 0.40 161.5 0.0 0.0 -67.6 29.26 3.57 1.47
9 -0.75 1.58 1.98 165.0 0.0 0.0 -129.6 29.26 3.57 7.22
106 ©.82 1.58 3.56 495.4 0.0 0.0 -189.1 29.26 3.57 13.04
11 2.40 1.58 5.14 479.1 0.0 0.0 -181.8 29.26 3.57 19.01
12 3.98 1.58 6.71 457.0 13.5 0.0 -171.5 0.08 71.43 25.19
13 5.56 1.58 8.29 429.7 0.0 0.0 -157.7 0.08 71.43 31.71
14 7.13 1.58 9.87 394.1 0.0 0.0 -139.8 ©0.08 71.43 38.73
15 8.71 1.58 11.45 347.6 0.0 0.0 -116.2 0.08 71.43 46.52
16 10.29 1.58 13.02 278.6 0.0 0.0 -84.2 27.45 3.57 55.65
17 12.05 1.95 14.79 192.8 0.0 0.0 -40.5 27.45 3.57 69.64
Juvelod. katakopudwv doptiwv:
No Weight G*sin(0) (G-u*b)*tan(o) p*sin(0)* T
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+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
1 24.72 -16.67 112.70 0.737781 152.76
2 65.19 -37.44 112.74 0.818072 137.81
3 96.34 -45.70 112.76 0.879892 128.15
4 120.44 -45.09 45.53 0.786137 57.91
5 139.94 -38.39 51.57 0.858185 60.09
6 153.03 -26.68 55.63 0.918945 60.54
7 160.15 -11.91 57.84 0.969199 59.68
8 161.53 4.14 58.27 1.009344 57.73
9 164.96 20.73 25.43 1.039453 24.46
10 495 .38 111.78 177.21 1.059293 167.29
11 479.08 156.01 172.16 1.068281 161.15
12 470.52 200.28 113.09 0.905286 124.93
13  429.68 225.86 113.06 0.851193 132.82
14 394.06 246.54 113.03 0.780689 144.78
15 347.61 252.24 113.00 0.688743 164.07
16  278.59 230.02 106.64 0.852914 125.03
17 192.84 180.79 86.11 0.675720 127.43
1406.54 1886.64
Juvelod. opilloviiwv dopTiwv:
Ap  Tpau.0op*dzM Enid.Pop. *dzM Migon vepou*dzM op1l.Ze1opdg. *dzM
[kN/m] [m] [kN/m] [m] [kN/m] [m] [kN/m] [m]
1 - - - 0.7 * 11.26
2 - - - 1.8 * 11.89
3 - - - 2.7 * 12.38
4 - - - 3.3 * 12.76
5 - - - 3.9 * 13.06
6 - - - 4.2 * 13.25
7 = = = 4.4 * 13.36
8 - - - 4,5 * 13.38
9 - - - 4.6 * 13.20
10 - - - 13.7 * 8.05
11 - - - 13.2 * 7.81
12 = = = 12.6 * 7.48
13 - - - 11.9 * 7.08
14 - - - 10.9 * 6.55
15 - - - 9.6 * 5.88
16 - - - 7.7 * 4.90
17 - - - 5.3 * 3.09
*** Mpoooxn: XZtAAn 'opil. ceiop.' €ival emippor] oto opildvtio
OUVTEA.O0ELOMOU mAvw oto I.B.
ABp. Porwv amd 'Zuveilodopd opiloviiwv doptiwv: ': 963.5 kN*m/m
Juvelod. aykupiwv: ABp. pomwv avatpomig : -2351.6 kN*m/m
" " resisting : 1149.1 kN*m/m
Apdon Ed = (1406.5%15.77+963.5-2351.6)
Avtiotaon Rd = (1886.6*15.77+1149.1)
SLIP-CIRCLE u = Ed/Rd = ©.67 < 1.0: EAgyxoG eKmANpwInKe.
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Kavovioudgyta Availuon kat AtactaoloAdynon
Alaotoo. wWnAlop.okupod.: EN 1992-1-1
rewtexv.Kavoviopog : EN 1997 (rev.12) user
National Annex: EN 1997-1
Safety factors:
Earth pressure onto wall: [GEO] A1 M1 R2
Y- G,dst EOG G,stb Q,dst Q,stb phi coe cu g
BS-P 1.350 1.350 1 1.500 (] 1 1 1 1
BS-T 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-T/A 1.350 1.350 1 1.500 (7] 1 1 1 1
BS-E 1 1 1 1 0 1 1 1 1
KE-unxaviopog: [GEO] A2 M2 R3
Y- G,dst G,stb W Q,dst Q,stb phi coe cu
g a,t a,p Gt N
BS-P 1 1 1 1.300 (] 1.250 1.400 1.400
1 1 1 1 1
BS-T 1 1 1 1.300 0 1.250 1.400 1.400
1 1 1 1 1
BS-T/A 1 1 1 1.300 0 1.250 1.250 1.400
1 1 1 1 1
BS-E 1 1 1 1 0 1.250 1.400 1.400
1 1 1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Re
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.400
BS-T 1.350 1.350 1.350 1 1.500 (%} 1 1
1 1 1.400
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
OAioOnon: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rh
BS-P 1.350 1.350 1.350 1 1.500 (%] 1 1
1 1 1.100
BS-T 1.350 1.350 1.350 1 1.500 © 1 1
1 1 1.100
BS-T/A 1.350 1.350 1.350 1 1.500 (] 1 1
1 1 1.100
BS-E 1 1 1 1 1 (%} 1 1
1 1 1
Opavon edagdoug: [GEO] A1 M1 R2
Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-P 1.350 1.350 1.350 1 1.500 (7] 1 1
1 1 1.400
BS-T 1.350  1.350 1.350 1 1.500 © 1 1
1 1 1.400
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Y- G,dst EOG W G,stb Q,dst Q,stb phi coe
cu g Rv
BS-T/A 1.350 1.350 1.350 1 1.500 0 1 1
1 1 1.400
BS-E 1 1 1 1 1 (%} 1 1
1 1 1

KUkAog oAioOnong: [GEO] A2 M2 R3

Y- G,dst G,stb Q,dst Q,stb W phi coe cu
g Re a,t a,p Gt N
BS-P 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T 1 1 1.300 0 1 1.250 1.400 1.400
1 1 1 1 1 1
BS-T/A 1 1 1.300 0 1 1.250 1.250 1.400
1 1 1 1 1 1
BS-E 1 1 1 0 1 1.250 1.400 1.400
1 1 1 1 1 1
Hydraulic heave: [HYD] A1 M1 R1
Y- G,dst G,stb Q,dst H
BS-P 1.350 0.900 1.500 1.800
BS-T 1.350 ©.900 1.500 1.600
BS-T/A 1.350 ©.900 1.500 1.500
BS-E 1 1 1 1
Failure of structural elements: [STR] A1 M1 R1
y- M Gtf cd N
BS-P 1.150 1.400 1.400 1.150
BS-T 1.150 1.300 1.300 1.150
BS-T/A 1.150 1.250 1.250 1.150
BS-E 1 1 1 1
Stability: [EQU] A1 M1 R1
Y- G,dst G,stb Q,dst Q,stb phi coe cu g
BS-P 1 0.900 1.500 0 1.250 1.250 1.400 1
BS-T 1 0.900 1.500 © 1.2506 1.250 1.400 1
BS-T/A 1 0.900 1.500 © 1.250 1.250 1.400 1
BS-E 1 1 1 0 1.250 1.400 1.400 1
Y,Re,red (EAB EB14-3): Nai, n=9.80
Y,Re,red (EAB EB22-6): Nai, EGh > ©0%: n = ©0.60 / 0.80
System values
Toixog
Tumog toixou avtiothplEng: MacocaAdTO1X0G OMALOUEVOU OKUPOSEUATOG
Avlatopri: Iy=985320 cm™4
YAiko6:: C25/30
T610 Bdpog: 25.000 [kN/m3]
Znueia Toixou
z d E Iy E*Ty A
[m] [m] [MN/m2] [cm4/m] [MNm2] [cm2/m]
0.00 80.0 31500.0 985320 310.4 6940
-6.13 80.0 31500.0 985320 310.4 6940
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Daon ekokadng 1 "[1] Situation 4 +"

LC: OAa ta ¢optia Type: BS-T

Ebapiko ouotnua ue 3 STpwWOoELS

Name ApylAwén XAAIKIA - AMMOX Appwdng APTINOX ApyilAwdn XAAIKIA- AMMO
v [kN/m3] 22.5 20 22.5
V>R [kN/m3] 22.5 20 22.5
V' [kN/m3] 12.5 10 12.5
Y,P [kN/m3] 22.5 20 22.5
Y,R,passive [kN/m3] 22.5 20 22.5
Y, pw [kN/m3] 12.5 10 12.5
) [°] 33 0.1 35
c [kN/m2] 5 100 5
c,u [kN/m2] 5 100 5
c madntikd [kN/m2] 5 100 5
6,a [°] 22 0.06666667 23.33333
5,p [°] -22 -0.06666667 -23.33333
6,c [°] 11 0.03333333 11.66667
k,agh [-] 0.2452023 0.9955057 0.2244207
K,ach [-] 0.8549058 1.994195 0.8126539
K,0eh [-] 0.455361 0.9982547 0.4264236
K, pgh [-] 7.495617 1.004519 9.146943
K, pch [-] 8.599509 2.00583 10.104
T,gr [kN/m2 110 110 110
Y,A, max [°] 90 90 90
k [cm/s] 100e-06 5.5e-09 100e-06
Nopeia mpavoug:

X [m] 0.00 0.00

z [m] -3.50 0.00

Nopeia avwtepou 2. oTpwpatoG Appwdng APTINOZ:

z= -3.65
Mopeia avwtepou 3. otpwpatog ApylAwdn XAAIKIA- AMMO:
z= -7.65
Erup. poprtia:
Doprtia
XA zA XE zE PxA PzA PxE PzE Typ LC-description
[m] [m] [m] [m] [ kN/m2 ] Name
1.00 0.00 3.50 0.00 0.00 33.00 0.00 33.00 q 1

Katavoun edad.niécewv

Katavoun €6ad.miéoswv Name

Rectangular within a layer

Mapauetpot urtoAoyiououv

Earth pressure options

TuApa €60d.wbriocewv: Mononobe/Okabe (earth quake EC 8).

Angle of slip plane: DIN 4085.

Split block loads into 1 sections.

Consideration of minimum earth pressure: @,min = 40.000.

Negative earth pressure fractions are set to zero.
Part: Archive No.:
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Redistribution of earth pressure

Shape of redistribution: No redistribution of earth pressure.
The earth pressure is getting redistb. to: Excavation level
The earth pressure below the excavation acts without redistrb.

The earth pressure from variable loads will be included in redistribution.

NaBbntikég wORosLg

Method of calculation: Mononobe/Okabe (earth quake EC 8).
Options for water pressure

ZtipLEn noda

Moktwpevn otApil&n katd Blum

Earthquake

kh,eq = a*S*r = 0.028 (r=1.0)

Earth pressure coefficients kh

(0] a B 6 kogh kagh kach kpgh kpch
33.0 0.0 0.0 -22.0 -- -- -- 7.496 -8.600 ApyilAwbn XAAIKIA - AMMOZ
33.0 0.0 0.0 22.0 -- 0.245 0.855 == -- "
0.1 0.0 0.0 -0.1 -- -- --  1.005 -2.006 Appwdng APTINOZ
0.1 0.0 0.0 0.1 -- 0.996 1.994 -- - "
35.0 0.0 0.0 -23.3 -- -- -~ 9.147 -10.104 Apy1lAwdn XAAIKIA- AMMO
35.0 0.0 0.0 23.3 -- 0.224 0.813 -- -- "
Mnkog toixou
N: 12Z: -4.550 M,xtnpi&n noda,d: 111.01. Wall too short? Nau
N 2 Z: -7.550 M,ztnpi&n noda,d: -585.12. Wall too short? 0Ox1
N 3 Z: -5.540 M, ztnpi&n noda,d: 25.00. Wall too short? Nau
N 4 Z: -6.887 M,Ztnpi&n noda,d: -316.09. Wall too short? 0Ox1
N: 5 Z: -5.984 M, ztnpi&n noda,d: -58.13. Wall too short? 0x1
N: 6 Z: -5.687 M,Ztnpi&n noda,d: 0.69. Wall too short? Nat
N: 7 Z: -5.886 M,ztnipi&n moda,d: -37.30. Wall too short? 0x1
N 8 Z: -5.752 M,Ztipi&n noda,d: -11.21. Wall too short? 0x1
N 9 Z: -5.708 M, ztnpi&n noda,d: -3.17. Wall too short? 0x1
N: 10 Z: -5.694 M,Ztnpi&n noda,d: -0.57. Wall too short? 0x1
N: 11 Z: -5.689 M,ztnApi&n moda,d: 0.28. Wall too short? Nau
Foot depth for statics: zf = -5.694
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Stress analysis

Earth pressure, horizontal
Pressures characteristic, no redistribution, continous wall

0.00
6.55
-3.50 e R = N =
— 16 23.5
23.5
-5.69 -245 23.9
z eph,G+PG,k eah,G,k eah,PQ,k
z eph, G, k eah, G,k eah, PQ, k eah,d
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00
-0.65 2.84 0.00 3.84
-0.65 2.84 6.55 13.65
-3.50 -0.00 15.30 6.55 30.48
-3.50 -43.00 15.30 6.55 30.48
-3.65 -68.30 15.96 6.55 31.36
-3.65 -203.97 15.96 23.48 56.76
-4.58 -222.69 19.58 23.48 61.64
-4.58 -222.69 19.58 0.00 26.42
-5.69 -245.03 23.90 0.00 32.26
Eph,G,k: -467.19, Eph,PG,k: 0.00 [kN/m]
Eah,G,k: 69.85, Eah,PG,k: 0.00, Eah,PQ,k: 41.47, Eah,d: 156.51
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H-pressure on static system

Level of mobilization: Ep,gk 28.5, Ep,qk 22.3, Ep,d 100.0 [%]

0.00_
-0.65 6.55 13.7 |
-3.50 15.3 6.55 30.5
-4.58 -49.6 -132.6
-5.69 -46 -54.6 -142.8
z PH,gk PH,qk PH,d
z PH, gk PH, gk PH,d
[m] [kN/m2] [KN/m2] [kN/m2]
0.00 0.00 0.00
-0.65 2.84 0.00 3.84
-0.65 2.84 6.55 13.65
-3.50 15.30 6.55 30.48
-3.50 3.03 -3.04 -0.24
-3.57 -0.00 -5.64 -8.16
-3.65 -3.54 -8.67 -17.42
-3.65 -42.26 -21.98 -88.93
-4.58 -43.99 -26.14 -97.40
-4.58 -43.99 -49.62 -132.62
-5.69 -46.04 -54.61 -142.76
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V-pressure on static system

Internal forces: Permanent, characteristically

0.00 -1.26
-0.50 -0.0948 -0.555 \ -1.1
-1.00 -0.742 | -2.2 \ -0.946
-1.50 -2.48 -4.93 \ -0.787
-2.00 -5.86 -8.76 -0.631
-2.50 -11.4 -13.7 -0.48
-3.00 -19.7 -19.7 -0.338
-3.50 -31.2 -26.8 -0.212
-4.15 -43.3 -5.38 -0.0871
-4.65 -40.5 | -0.0299
-5.15 -26.7 / -0.00458
-5.69 987
z M,gk u,gk
z H,8,k M,g,k V,g,k N,g,k u,g,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -1.26
-3.50 15.30 -31.24 -26.78 -71.54 -0.21
-3.50 3.03 -31.24 -26.78 -71.54 -0.21
-3.57 -0.00 -33.10 -26.76 -72.73 -0.20
-3.65 -3.54 -35.27 -26.74 -74.13 -0.18
-3.65 -42.26 -35.27 -26.74 -74.13 -0.18
-4.15 -43.19 -43.29 -5.38 -82.78 -0.09
-4.27 -43.42 -42.61 0.00 -84.91 -0.07
-5.67 -46.01 -0.00 62.76 -109.20 -0.00
-5.69 -46.04 0.99 63.50 -109.48 0.00
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Internal forces: Variable, characteristically
Method EB 82-4 (Q = [G+Q] - G).

0.00 -1.11
-0.50 0.00765 \ -0.966
-1.00 -0.687 | -2.4 \ -0.826
-1.50 -2.69 -5.67 \ -0.687
-2.00 -6.35 -8.94 \ -0.551
-2.50 -11.6 -12.2 -0.42
-3.00 -18.6 -15.5 -0.298
-3.50 -26.6 \ -18.7 -0.187
-4.15 -35.4 -6.23 M
-4.58 -36.5 \ 4.57
-5.08 -27.9 / 29.9
-5.69 18 62.6
z M, qk V,qk u,gk
z H,q,k M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 -1.11
-0.65 0.00 0.09 0.12 0.05 -0.92
-0.65 6.55 0.09 0.12 0.05 -0.92
-0.67 6.55 0.05 -0.00 0.01 -0.92
-0.67 6.55 0.04 -0.04 0.00 -0.92
-0.69 6.55 -0.00 -0.16 -0.04 -0.91
-3.50 6.55 -26.58 -18.66 -5.64 -0.19
-3.50 -3.04 -26.58 -18.66 -5.64 -0.19
-3.65 -8.67 -29.33 -17.78 -5.18 -0.16
-3.65 -21.98 -29.33 -17.78 -5.18 -0.16
-4.40 -25.33 -36.00 -0.00 -10.45 -0.05
-4.58 -26.14 -36.45 4.57 -11.73 -0.03
-4.58 -49.62 -36.45 4.57 -11.73 -0.03
-4.65 -49.94 -33.93 8.18 -11.72 -0.03
-5.15 -52.18 -23.50 33.70 -11.69 -0.01
-5.57 -54.08 -5.99 56.10 -11.67 -0.00
-5.58 -54.11 -5.71 56.45 -11.67 0.00
-5.59 -54.15 -4.93 57.11 -11.67 -0.00
-5.67 -54.52 -0.00 61.58 -11.66 -0.00
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4 H)q)k MJqu VJq)k N)q)k quJk
[m] [kN/m2] [kN/m2] [kN/m2] [kN/m2] [mm]
-5.69 -54.61 1.18 62.65 -11.66 0.00
Internal forces: Design
0.00
-0.50 -0.123 -0.738 -12
-1.15 -2.77 -8.83 -30
-1.65 -9.33 -17.9 -44.9
-2.15 -20.9 -28.4 -60.3
-2.65 -38 -40.4 -76.4
-3.15 -61.5 -53.8 -93
-3.50 -82.1 \ -64.1 -105
-4.15 -111.7 -17.2 -124.8
-4.58 -110.3 -139.4
-5.08 -81.6 -151
-5.69 g.§72 -165.3
z M,d N,d
Part: Archive No.:
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0.00 -2.37
-0.50 -2.07
13.7
-1.00 -1.77
-1.50 \ 1.47
-2.00 \ -1.18
-2.50 -0.9
-3.00 -0.636
-3.50 30.5 -0.398
-4.15 -0.166
-4.58 -132.6 -0.0688
-5.08 -0.0125
-5.69 -142.8
z H,d u,g+q,k
z H,d M,d V,d N,d u,g+q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2] [mm]
0.00 0.00 0.00 0.00 0.00 -2.37
-0.00 0.00 0.00 -0.00 -0.00 -2.37
-0.65 3.84 -0.27 -1.25 -15.73 -1.98
-0.65 13.65 -0.27 -1.25 -15.73 -1.98
-3.50 30.48 -82.05 -64.13 -105.03 -0.40
-3.50 -0.24 -82.05 -64.13 -105.03 -0.40
-3.65 -17.42 -91.60 -62.81 -107.86 -0.34
-3.65 -88.93 -91.60 -62.81 -107.86 -0.34
-4.15 -93.48 -111.68 -17.20 -124.82 -0.17
-4.33 -95.12 -111.12 0.00 -130.92 -0.13
-4.58 -97.40 -110.34 23.83 -139.40 -0.07
-4.58 -132.62 -110.34 23.83 -139.40 -0.07
-5.69 -142.73 -0.00 176.72 -165.23 -0.00
-5.69 -142.76 0.57 177.20 -165.31 0.00
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Checks of earth statics

Substitute system according to Blum

0.00 -1.42
-0.50 -0.0948 -0.555 \ -1.24
-1.00 -0.742 -2.2 \ -1.06
-1.50 -2.48 -4.93 -0.881
-2.00 -5.86 -8.76 \ -0.704
-2.50 -11.4 -13.7 -0.532
-3.00 -19.7 -19.7 -0.37
-3.50 -31.2 -26.8 -0.223
-4.15 -52.1 -37.6 -0.0717
-4.65 -74.6 \ 84.4 -0.00257
-5.18 -35 0.0145 |
-5.69 /

z M,gk u,gk

z M,g,k v,g,k N,g,k u,g,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2]
0.00 0.00 0.00 0.00 -1.42
-4.68 -74.62 -47.63 -92.99 0.00
-4.68 -74.62 84.42 -92.99 0.00
-5.18 -34.99 73.95 -101.68 0.01
-5.69 0.00 62.19 -110.60 0.00
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0.00 -1.21
-0.50 0.00765 \ -1.05
0.0889 —
-1.00 -0.687 -2.4 \ -0.898
-1.50 -2.69 -5.67 \ -0.745
-2.00 -6.35 -8.94 \ -0.594
-2.50 -11.6 -12.2 -0.448
-3.00 -18.6 -15.5 -0.312
-3.50 -26.6 -18.7 -0.187
-4.15 -42.2 -31.4 -0.0607
-4.58 2 \ 41s | -0.00456
-5.18 -31.4 61.2 0.0129 |
-5.69 / """"""""""""" 61.2
z M,qk V,qgk u,gk
z M,q,k V,q,k N,q,k u,q,k
[m] [kN/m2] [KN/m2] [kN/m2] [kN/m2]
0.00 -0.00 0.00 0.00 -1.21
-0.00 0.00 0.00 0.00 -1.21
-0.65 0.09 0.12 0.05 -1.01
-0.67 0.05 0.00 0.01 -1.00
-0.67 0.04 -0.04 0.00 -1.00
-0.69 0.00 -0.16 -0.04 -0.99
-4.65 -60.79 -41.48 -12.53 -0.00
-4.68 -62.04 -41.47 -12.53 0.00
-4.68 -62.04 61.22 -12.53 0.00
-5.18 -31.43 61.22 -12.53 0.01
-5.69 0.00 61.22 -12.53 0.00
Bh,gk = -132.05; Ch,gk = 62.19 [kN/m]
Bh,gk = -102.70; Ch,gk = 61.22 [kN/m]
Bh,d = -332.31; Ch,d = 175.79 [kN/m]
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Check of C-force (foot support)

z(C) = -5.69 [kN/m]

G,k = sum(y*h) = 123.00 [kN/m]

P,k = sum(Pz,k(x= 0.1)) = 0.00 [kN/m]

kpgh,C(phi= ©.1; 6,C= 0.0°) = 1.002 [-]

kpch,C = 2.003 [-]

eph,C,gk =(G,k+P,k)*kpgh,C+2*c*sqrt(kpch,C)= 406.31 [kN/m2]
= (123.00+0.00)*1.002+2*100.0*1.415

Ed = Ch,d = 175.79 [kN/m2]
6,t,EAU = Ed/(2*eph,C,d) = 0.30 [m]
6,t,EAB = 0.20 * t = 0.44 [m]

5,t = 6,t,EAB = 0.44 [m]

Rd = 2*§,t*eph,C,gk/y,Re

= 2%0.44%406.31/1.4
= 254.68 [kN/m2]

‘Ed/Rd = 0.690 [-]. Passes requirement

Check or earth support

Check: Mobilizable earth resistance is sufficient for earth support force.
z: -4.68 m

Rd = Eph,k/y,Re = 467.19 / 1.400 = 333.71 [kN/m]

‘Ed(Bh,d)/Rd = 332.31 / 333.71 = 0.996 [-]. Passes requirement

Sum of H and V forces, (G)
Forces up to depth z:-5.69

Pos. H Vv

H/V pressure G+P+W,k 69.85 11.81
Wall weight 106.39
H/V pressure passive -0.00
Bh,g,k z=-4.68 -132.05

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.15
ch,g 62.19

Cv,g = Ch*tan(6,C=0.0°) 0.04
)2 -0.00 118.09

(downwards)

Simple check, EAB R 9-3a
Vk >= Bvk: 118.24 >= 0.15 Passes requirement

Sum of H and V forces, (G+Q)
Forces up to depth z:-5.69

Pos. H Vv

H/V pressure G+P+W,k 111.33 24.34

Wall weight 106.39

H/V pressure passive 0.00

Bh,g,k z=-4.68 -132.05

Bv,g,k = Bh,k * tan(6,p=-0.07°) -0.15

Bh,q,k z=-4.68 -102.70

Bv,q,k = Bh,k * tan(é,p=-0.07°) -0.12

Ch,g 62.19

Cv,g = Ch*tan(6,C=0.0°) 0.04

Ch,q 61.22

Cv,q = Ch*tan(6,C=0.0°) 0.04
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Pos. H Vv
)2 0.00 130.54
(downwards)

Simple check, EAB R 9-3a
‘Vk >= Bvk: 130.81 >= 0.27 Passes requirement

YnoAoy. kukAou oAio9nong
LC: O6Aa ta ¢optia Type: BS-T (combination: [GEO] A2 M2 R3, BS-T)

JuvteA.Ze1opou: Opilovtiog: 0.028
Kataképudog : 0.014

Vertical variable loads only act if they are outside of R*sin(phi).

The automatic slip circle optimization only considers circles that intersect
the surface with an area of at least .25 m2.

The slip circle calculation only accepts circles including the wall.

The slipcircle calculation only allows circular failure planes
(no vertical tangents will occour).

MEWUET . KUKAOU (MAKN KAl ouvteTayp. o (m))
Kévtpo = ( -1.08, ©0.01), Aktiva = 6.25
Apx.onu.= ( -6.25, -3.50), TeA.onu. = ( 5.17, 0.00)

rewpetpia Awpidwv:

No X Width dxM Weight Load Water- u*b o ¢ 0
b z-kat. dopt.
[m] [m] [m] [kN/m] [kN/m] [kN/m] [kN/m] [°] [kN/m2] [°]
1 -5.94 0.63 -4.86 5.6 0.0 0.0 0.0 0.08 71.43 -44.96%*
2 -5.31 0.63 -4.23 14.0 0.0 0.0 0.0 0.08 71.43 -42.61
3 -4.69 0.63 -3.61 20.4 0.0 0.0 0.0 0.08 71.43 -35.24
4 -4.06 0.63 -2.98 25.3 0.0 0.0 0.0 0.08 71.43 -28.49
5 -3.44 0.63 -2.36 29.1 0.0 0.0 0.0 0.08 71.43 -22.15
6 -2.81 0.63 -1.73 31.8 0.0 0.0 0.0 0.08 71.43 -16.08
7 -2.19 0.63 -1.11 33.7 0.0 0.0 0.0 0.08 71.43 -10.20
8 -1.56 ©0.63 -0.48 34.7 0.0 0.0 0.0 0.08 71.43 -4.42
9 -0.94 0.63 0.14 34.9 0.0 0.0 0.0 0.08 71.43 1.32
106 -0.31 0.63 0.77 34.5 0.0 0.0 0.0 0.08 71.43 7.06
11 .31 0.63 1.39 82.8 0.0 0.0 0.0 0.08 71.43 12.89
12 0.94 0.63 2.02 80.6 11.0 0.0 0.0 0.08 71.43 18.84
13 1.56 0.63 2.64 77.4  27.2 0.0 0.0 0.08 71.43 25.02
14 2.19 0.63 3.27 73.1 27.2 0.0 0.0 0.08 71.43 31.53
15 2.81 ©0.63 3.89 67.6 27.2 0.0 0.0 0.08 71.43 38.54
16 3.44 0.63 4.52 60.3 16.2 0.0 0.0 0.08 71.43 46.30
17 4.06 0.63 5.14 50.4 0.0 0.0 0.0 27.45 3.57 55.39
18 4.77 .79 5.85 39.4 0.0 0.0 0.0 27.45 3.57 69.47

**¥* Fnueiwon: Ztig AwpiOeg ONUELWUEVEG pe '*'
neplopiotnke to theta oto 45°-Phi/2.

Juvelod. Katakopudwv doptiwv:

No Weight G*sin(0) (G-u*b)*tan(o) p*sin(0)* T
+ c*b tan(@)+cos(6)
[kN/m] [kN/m] [kN/m] [-] [kN/m]

1 5.57 -4.33 44 .65 0.707287 63.13

2 14.01 -9.48 44,67 0.735679 60.71

3 20.41 -11.77 44 .67 0.816485 54.72
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Author: FIDES DV-Partner GmbH Dessauerstr. 9 D-80992 Miinchen Job No.:
Program: WALLS-Retain. Version 2017.046
Structure: info@fides-dvp.de www.fides-dvp.de ASB Nr.: Date: 18.10.2018
No Weight G*sin(0) (G-u*b)*tan(o) p*sin(6)* T
+ c*b tan(@)+cos(0)
[kN/m] [kN/m] [kN/m] [-] [kN/m]
4 25.33 -12.08 44.68 0.878689 50.85
5 29.08 -10.96 44 .69 0.926044 48.26
6 31.83 -8.82 44,69 0.960746 46.52
7 33.67 -5.96 44 .69 0.984132 45.41
8 34.69 -2.67 44,69 0.996997 44,83
9 34.90 0.80 44.70 0.999746 44.71
10 34.48 4.24 44 .69 0.992462 45.03
11 82.84 18.47 44.76 0.974918 45.91
12 91.55 29.57 44.77 0.946544 47 .30
13 104.59 44 .24 44.79 0.906319 49.42
14 100.33 52.47 44.79 0.852567 52.53
15 94.77 59.04 44.78 0.782501 57.23
16 76.56 55.35 44,75 0.691173 64.75
17 50.43 41.51 28.43 0.703591 40.41
18 39.44 36.94 23.33 0.504914 46.20
276.56 907.93

Juvelod. opilloviiwv dopTiwv:
Ap Ipap.dop*dzM

Emtid.Dop. *dzM

Migeon vepou*dzM op1l.Ze1opdg. *dzM

[kN/m] [kN/m] [m] [kN/m] [m] [kN/m] [m]
1 - - 0.2 * 3.72
2 - - 0.4 * 4.05
3 - - 0.6 * 4.30
4 = = 0.7 * 4.50
5 = = 0.8 * 4.64
6 - - 0.9 * 4.75
7 - - 0.9 * 4.82
8 - - 1.0 * 4.86
9 - - 1.0 * 4.87
10 - - 1.0 * 4.84
11 - - 2.3 * 2.97
12 - - 2.2 * 2.88
13 = = 2.1 * 2.76
14 - - 2.0 * 2.60
15 - - 1.9 * 2.40
16 - - 1.7 * 2.13
17 - - 1.4 * 1.78
18 = = 1.1 * 1.10
*** MNMpoooxn: ZtAAn 'opil. ceiop.' €ival emippor] oto opildévtio
OUvTEA.O0ELOMOU mAvw oto I.B.
ABp. Porwv amd 'Zuveilodopd opiloviiwv doptiwv:': 70.2 kN*m/m
Apdon Ed = (276.6%6.25 +70.2)
Avtiotaon Rd = (907.9%6.25 +0.0)
SLIP-CIRCLE pu = Ed/Rd = ©.32 < 1.0: EAgyxoG €eKMANpwOnke.
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