PLAXIS

CONNECT Edition V22.02

PLAXIS 2D - 32+

B e n t le g® ExE#RATIE: 2022 &£ 11 B 04 B

Advancing Infrastructure



BT A B ceeeeeeeeeeeeseeeeeeeeesssseesssessssssnaassasssssassesasssasasnsessssssssssnnsessssssssnnsessssan 8
= vl O e il w1 DL 3 S = 1 DI O 9
1.1 TUITIEITES oo sseceeeeseeesssssssesssssssssssssssssessssssssssssessssssessssssssesssssssssssessssssssssssssssssesssessessssssessssssessssssessssssssessssenes 9
1.2 T At FITETR G coooooeoeeeeeeeeeeeeeeeessessessssssssssssssssssessssssesssasssssssssssssssssssssssssessssssesessssssseesessssesesesessesssssssesessssssssssssssesssenees 10
1.2.1 2= OO 10

1.2.2 b= kL ] =S 13

123 BB S ol 7 I === 14

124 3 S 19

1.2.5 EE BB oooveeeeeeeeeeeesssssssssssmsesssseseesessessssssssssessssssessssssessssessessssssssesssssssssssesessssssseseesessssssssssssssssseessseees 19

1.2.6 BB 22 s = 21

1.3 D T < <= SN 28
1.3.1 LR 32N 28

132 b SRR =0 1Lk S = 35

1.3.3 o A OO 35

134 72 = OSSOSO 36

135 e = = S 38

1.3.6 e o K SRR AV 4531 O 38

= el T8 < 7] G I 2| ) & == R 41
2.1 LB 2 = 41
22 o w511 S 41
2.3 LB NiTal 7 I === =N 42
2.4 B ZE ERER ..oooooeeeoeeeessssssssssassssssasssssssssssssssss s 5155252055055 2 020000200 43
2.5 L FBUIRIBE ooooeeeeeeeeseessssssssseassssesaesssssssssss s L5552 00000000 44
2.6 a5 i = R 44
2.6.1 FVHEIRER 1 FTHEZEEE oooeeeeeeeseseeeeeeeeessssmsseessessssssssssesssssssssssssesssssssessssssssessssssssssessssssssssssssesen 44

262 I W= R = | O N = il bt - 22 I 45

263 A N R S ) N i il b i3 -2 45

2.6.4 272 = 1TSS 46

2.7 £ S 46
2.8 =g o0 a Lo 47
2.8.1 e S =t 8L 48

= el T N C=E ) TR 52
3.1 LB 2= = SN 53
3.2 o w2511 O 53
33 el E R U E Nl 7 g = = 53
3.4 TESLZEHITEER coooeoeeeeeeeeeeeeeeeeeeeeeessssssssssssessssssssssssssssessssssassss st e85 000 AR AR 55
34.1 EE NMHIERE, EHUITEUTIRIE: e sssesssessssssssssssssssssssssssssssssesssssssssssssesssssns 56

342 B EETE M T 1 cooeeeeeeeeeeeeeseeeessesessssseseessesesssssssesssesessasesessa e esesssesessesesessassasssss s essesessemasesesmsesesnen 57

343 EEMIIRE, BHITUUT TR D ooeeessnsessssessessssessesssssssesssssssssssssssssessssessesss 57

344 VA s R = 7 K ) G = (=R 58

345 e N LS AR ¥ ) O 72 L T 59

PLAXIS 2 PLAXIS 2D - Z(FEZFH}



3.5 L FUIRIB oooveeeeesesesssssssssesssssssssssssssssssss s L5522 59

3.6 Y = 7 I s i — RS 60

3.6.1 FTVTETITER ooovoeeeeeeeeeeeeeeesessssesssssesssssssseesssesssessssssssssssesssssssssesessessssssss s sssessssessesessessssesssssssssssseessseees 60

3.6.2 L RER s INEBTTER oo ssssssessessssssssssssssssssssssssssessssssssssssesssssesssssssssssssssssssssessss 60

3.6.3 E2NER: BB /NMEIBBIER cooeoeoeeeessseeseesseeeesesssseeseesssssssesssssssesssssssessssssssessssssses e 62

3.6.4 g R 2 s ST 63

3.6.5 AN : BT GKT) FSIBIIER oo ssssesssssssssssesssssssesssssssssssssssssessnees 63

3.6.6 g N R R N = 11 2 N 64

3.6.7 5K s o= R 65

3.7 = R == S 65

3.7.1 PALFETNIRE TT covvoeeeeeeeeeeeeessessssssssssssssssssssssssssssssssssssssssssssssssssessssssssesesesesesesesesssesesesesessssssssssesesessssssesesssenens 66

372 BT TITIEERE oooeoeeeeeeeeeeseeeeeeessesssssssssssessssssssesssses st asssssss s ssesssssse s sesssessesssssssssssssesessssssssseseeee 67

EEAY 4: BEIEHE TS RTHUTIFE [GSE] voveveveereereeeeeresseseeeessssesesessssssssesessssssssssssssssssssnsssssns 70

4.1 BUZEETITIED cooooeoeeseseeeoeeeesesseeeseeseeeseessssssssssssessesssseseeeeee st sseessesesseseseses et esessssssesssessesesssssssssssssssesssseees 70

4.2 a3 ] = 71

421 SEUEE S IR A NiTar 7 B S 2= = 72

43 TE M ZERTEER oo sceeeeeesesssssssessss e ssesses s sseses stk R AR 74

43.1 TE SUFEIED ooovovoeeeoeoeeessesessssssssssssssssssssesseeseesesesese s 55 0 5 0000088 R SRRttt 74

432 TEMLTBIT ooooeoseeeeeeeeeeeessseesssssessssssssssssessssssssssessesssssasss st essssses st sssssesessssssssesessesssssesasssessssssssssenes 77

4.4 HE FBURRIBR .ooooeeeeeesesesssssssssssssssasssssssssssssssssss s £ 5155555525500 78

4.5 BB 5 7 Lt a2 = IO 79

45.1 FTITEBITER oo seeeeeesseseeeseseessseesessaseseesssessesssseseesasesseeaseeseessesessesessessseessesesesseseseesessasesesseseseees 79

452 £ T R = 5 A 79

453 g0 1 o Y OSSO 79

454 gl 1= R N 2] Y -3 = 79

455 g1 = 80

4.5.6 gl N R o = RS 80

4.5.7 LK a2 = 1o 80

4.6 £ OSSOSO 80

= TR VY 1Y NS TEE 5l () = 85

5.1 FIEEITED .oooooeeeeeesssseeeeeeesssssssssesseessssssssssssesesssssssssssesessssssssssessssssessseses s sesssssessesssesssessesessssssssssssesssssssseseesssssenes 85

5.2 b)Y m b2 ] i 85

53 SO EE R TN T Aol 7 S = 87
5.4 TE M BEE
55 4 MR

5.6 Y5 7 s i — R 92

5.6.1 FTVTETITER ooovoeeeeeeeeeeeeeeessssssessssssesssssssseesssessssssssssssssssesssssssssesssesssesesss st ssssesssssssssessesessssssssssssssseessseees 92

5.6.2 FIME: E—RBREIBE (RLATRIEL) e eeeressssssessssssssssssssssssssssssssesss 93

5.6.3 =1 2 Ry Q1 D = R 93

5.6.4 B3I : BRBEFEIZHE (RLIIFEIEL) s sssssessssssssssseses 94

5.6.5 =R 2 - Rl R € === B 1= 94

5.6.6 5 e o — 95

5.7 ZEBR ettt S RS R AR R AR AR AR SRR AR R AR RR AR S AR AR RS AR R 95

B35 6: (F R EIE T T HIIZIR [ADV] eveveeeeeeeeeereecetetssescettsasseseststssssesesessssssssessasanes 97

6.1 S EE =33 = OO 97

6.2 B b 5 1] =SSOSO 98

6.3 LEUBE S UL AN Tar 7 S 2= < 98

6.4 Y=t ) v~ 100

6.4.1 BEMHIEEMEE, BRI TIUTIERIE: s ssssssssssssssssssssssssessnes 100

PLAXIS 3 PLAXIS 2D - HFEF



6.4.2 BEEMEZHEE, BEHITEUT DR s sssssssssssssssssssssssssssssssssssssssssssss 101

6.4.3 TE SUBBEE oooooeoeoeoeeeeeesesesesesssssseseeseeseeeseeseeesesesee s ee0 000 AR RS RRRRRSRR e 101
6.4.4 e N a1 LR K ) U 72 T 103
6.5 e o3 A - 104
6.6 bV 5 7L e = IS 104
6.6.1 FTVTETITER oooeoeoeeeeeeeeeeeeeeeeessesessssssessessssssssssesesesess s sesessssssssessessesessee st seessesssssssessesesseesesssssssse 104
6.6.2 NSRRI O oh Y 1 i A 105
6.6.3 g R N el 2 106
6.6.4 IR N N =R 106
6.6.5 R - R i 2= 1 3 107
6.6.6 gl N k1 S 107
6.6.7 N N2 I 0 =Rt i k| 1 108
6.6.8 (Kt o — S 109
6.7 L1 110
B 7: (F A E ST T HIIZHE - ULS [ADV] eveeieeeereeeeetsteseeetseesesesstsssseseseasssses 113
7.1 TE S TLAAT oooeeeeeeeeeeeeeesessssesssssessessssssesesesessssssssssassssessssssesseseseesse s seesesessesessesssesesesssssssssssessessssessessesesssesssssssssssses ﬂg
7.2 BV 5 7 I e = R
7.2.1 BT BB ER BUBE I covvveeeeeeeeeesssececemmemesssessesssesssssssssssssssssessssessssssssssssssssssssssssssssessssssessssesseesesssssssssssss 115
722 (Kt o — TS 112
7.3 £ S
= BTE L [ADV] «evereerereeeeeesressseseseeeseeessesssesssesssesessesssesssesssessssesssesssesssesssessssesssssns 118
e Tl g0 I Y 01V
8.1 BUZBETITIED coooooeeesesesseseemmsmesseesesesseesessssssssssssssessssssssseesesessees st ssseessssessssseessssseessssssssssssssessssessesseseesessesssssssssessssnes 118
8.2 bl Y m e 2 ] = 119
8.3 LEUBE S I E Ao 7 2= =S 119
8.4 ) I TN 121
8.4.1 BEEMIIE, TEBUITEUTIRIE:  oesesessssensessssssssssssssssessssssssssssssssssssssssssssssseos 121
8.4.2 eV = | < 122
8.5 e o8 A - oS 123
8.6 Y 5 7 L e = I 123
8.6.1 FVTETRET 1 FTITEZEE e sessssssssemsessessseseseseessss s sssssssssssssesesssesesssss s sssesssseees 123
8.6.2 Bl S5 AT covoveeeeeeeeeeeeseseeeeeseseseeseesesesesesessesseseessesesseesessesesesssssesesessesessssssmemensasmssssssse s eesseee 124
8.6.3 e 22 . L 126
8.6.4 272 - A 127
8.7 B B et AR SRR S A AR AR AR R RS RRR RS AR 128
8.7.1 e S0 =1 S 131
8.8 FE IR cooeooeeeeeeeeeeeeeeeesseeesseseeesssssesessssesesseseeeesaseeesmseees s eme et e e ARt R e ARttt 134
8.9 B TR T BT T 7K E 2T oovoveeeeeeeeeeeeeesssssssssssessssssssssessesssssssssssssssssesssssssssesssesessssssssssessssssesssssssssesssesssssssssssssssses 135
E= e PR ot a1 1) 01V U 137
9.1 el EE RNl 7 b S == = 12;
9.2 b 1ok 138
9.3 HE FIRIBE oovoeooeeeeeessssemssssasasssssssssssssssss e85 seren e
9.4 Y 5 7L e = I 139
9.4.1 BB B T ER : BITK oo eeeeeeeeeseseseses e s sesssessssssssesssesssessssssesea s 139
9.4.2 2K e o — R gg
9.5 B B et ses e e AR SRR AR AR AR
Y5 10: K TAESITEE DA TN [ADV] ceoreeeeererceeeereereeesesesssesssenes 141
10.3 BUZBFRITTED coooeoeoeeeomeeeeseeeeeeesessesssssssssssssssssesssssssessssssssss s ssssssesessssesesssssssssss st sssessesesssssessssssssssssssssssssssnes 142
10.4 = kL 1 =SSO 142
PLAXIS 4 PLAXIS 2D - HFEF



10.5 BB = U el b === 144
10.5.1 07 R SRS T w5 A 144

10.5.2 0 SR T w257 % i A 152

10.5.3 0 SR8 - S T 155

10.6 =B, 2 vk SOOI 156
10.6.1 BBy, - b L 156

10.6.2 eV 11 o 156

10.6.3 e VA 1L k> A 157

10.7 EE FEUMFR ovvvvvveeeeeeeeesssssssssssmssssssssssssssssssesssssssssssssssssssssssssss s sssssssssssssssssss s sssssssssssssssssssssesssss s ssssssns 157
10.8 BB 7 s i — R 158
10.8.1 FTVTETITER oooeooeeeeeeeeeeeeeeeeeessesessssssesesssssssesseesesessss s sssssessssssessessssessess sttt sssssesssssssessesessessesssssssss 158

10.8.2 FLNER: FRETFIETEIEE coooeeeeeeesssssmeesseesssssssssssesssssssssssssesssssssssesssessssssssssssssessssssnes 159

10.8.3 Phase 2: Cyclic Vertical Bearing capacity and stiffness .......eeeneeeneeenns 159

10.8.4 FEIMER: TTEIZEEIRRUEE oo ssmmeeesesesssssmsessssssssssssssssesssssssessesessesssssesseseee 159

10.8.5 7L 2 = T 159

10.9 B B et e— RS A R AR AR R R AR R AR e SRR SRR 160
=1 W B RIS X 2 - g2 (A5 ol LU L 1 163
11.1 BUZZFNTITUE oo sesseseseeesssssssssessssesssssssssssesssssssssss st sssssss s sessssss s sesssess e sessssssssesssssssesessssssssseees 163
11.2 el Yim e 2 ] i 163
11.3 LB N Tol 7 S k== 164
11.4 EE FEUMMFR ovvvevveeeeeeeeesssssssssssssssssssssssssesessssssssssssssssssssssssssssss s sssssssssssssssssse s sssssssss s sssssses 165
11.5 eV 5 7Lt e = I 166
11.5.1 FTVHEBIER ooeeeeeeeeesssseseessessssssssessssesssssessssessssssssssssessesssssessssssssssssssssessessssssssssssesssssssssssssessssssenes 166

11.5.2 Phase 1-Transient ground water flow analysis ... 167

11.5.3 Phase 2-Long term groundwater flow analysis ... 168

11.5.4 7K a2 = 1o 169

11.6 B B e eeeeer e AR R AR AR AR AR AR AR R AR AR RR ARt 169
B 12: BRZEHETKER [ULT] coeeeeerrecceieerreeeetssesssesestsssssssssssssssssssessssssssssessssssssssssens 172
12.1 LB 2= = 174
12.2 el m b 2 ] i 174
12.3 OB ol 7 S === = 175
12.4 e 28 74 L =2 176
12.5 BB e = E OSSOSO 177
12.5.1 FIVBEBITER ooeeeeeeeeeeeeeeeessesssscmmssssesessesssssesssssssssssssssesssssssssssssesssssssssssesssssssssssssssessesessssssssssssssssssssssseees 177

12.5.2 £t 2 178

12.5.3 7 s = R 180

12.6 £ 180
=t vl 3 DL {2 0 T N @ F = a3 (] o R 182
13.1 BUZZFNITUED coooooeeeeeeeeesssseseseeessssssessesssssssssssssessesessssesessssesesssssesesses et sessssse s ssssesssssssssesssessssesssssssesessessssssseee 182
13.2 = k= ] =S 182
13.3 R = AT el ==~ 183
13.4 TESUTIIIL oo eseeeeeseessssseesesessessssessssesessssssssssssses s sesssssses s sesssssses s sesssssessesssessssssssssssssssssssesssssssssssssesssssses 184
13.5 e 28 74 L = 2T 184
13.6 BBV = 7 e = R 185
13.6.1 Il SRR NS L ity U E=T— < A 185

13.6.2 g I N S 187

13.6.3 =R S R T N 190

13.6.4 g I (7] YA 191

13.6.5 Sy A - ¥ 192

PLAXIS 5 PLAXIS 2D - 2 FEF



13.7 £ T 193
B 14: MR B EBHLEITIZSTHT IULT] ottt s sesessesssssenssnnes 196
14.1 BUZEETITIED cooooeeeesesesseecemssmesseseesessessesssssssssssssesssessssssseesesessees st sseessssessssssessesssess et ssessssessesseseesesesssssssssssssssenes 196
14.2 bl Ym b 5 ] i 197
14.3 Rl Ecp U T il == = 197
14.4 b=t ) vk~ 198
14.5 EE FRRIEG .ooveeeeeeeeeseeessssssesssssssssssssessssesessssssssssssassssssssssseseeeeseesse s sssssesssssssseesesesesssssssssssssseesessssssseseesessssssssssessssses 199
14.6 BB =7 s = E OSSO 199
14.6.1 FTVBEBITER oooeeeeeeeeeeeeeeeeeessssesmssssssssesssssssssssssssssssssssssssssssssesssessssssssssessssssssssssssssssssesssssssssssssssssssssssseees 200

14.6.2 BB L T ER 1 TR cooeoeoeeeeeeeeeeesesesssssesseesseesesssesesesese st se s e s s s e s e s AR RS R AR AR AR AR 200

14.6.3 = R = e = 200

14.6.4 IR I = e =3 1 4SS 202

14.6.5 (Kt o — OO 203

14.6.6 = = A 203

14.7 B B et e R SRR R SRR R RS SeRRRReA AR 204
BT 15: FTHE [ULT] cveieeeccctctcereteesesesene s esessesssbessesesessssssesssassnessensanensenees 206
15.1 LB = 206
152 = k= ] =SSO 207
15.3 BB U el b ==~ 207
15.4 Y& =t ) v~ 209
15.4.1 eV 209

1542 R 5 A 210

15.5 e 28 74 1L = O 211
15.6 B 5 5 (¥ s = IO 212
15.6.1 FIVBEBITER oooeeeeeeeeeeeeeeeseessssemmmsssssessesssssessssssssssssssssessssssssssessesssssssssssessssssssssssssseseesessesssssssssssssssssssseees 212

15.6.2 BB L TMER s HEIBUE oo ssmeeesssesssssesssssssssssssssssssssessssssssesssssssssssssesssssesssssessesessessssssees 212

15.6.3 = = R 3 I 213

15.6.4 IR T2 > A 214

15.6.5 (¥ e a = TS 214

15.7 £ 214
B 16: B EHIREIFIHEE 23T [ULT] ettt eesessssesesesesssesesesssssenens 217
16.1 L= = N 217
16.2 bl Y b ] =i 218
16.3 Rl E U E il 7 b == = 218
16.4 b=t i vk~ 221
16.4.1 TESLERIT oooooeeeoeooeeessesssssssssssssssssssssssssesssseseseseses e L5000 0 AR R RR SRR SRRt 222

16.4.2 TENLTATER oovoveeeeeeeeeeseesesssssssssssssssesssssssssssesesesssss st sssessssssssessessesessess sttt sssessesessessessesessessssssssssss 223

16.4.3 TEIB R BITE BT oo seseoeceemesesessssssssessssssssssssssssssssssssssssssssssssssssssssssssssessssssessssssssssssssssssssssns 224

16.5 e 28 74 1L = 224
16.6 Y 5 (¥ e n = 1O 225
16.6.1 FTVHEBITER ooeeeeeeeeeeeeeesessesssscmmssssssessesssssessssssssssssssssesessssssesssssessssssssssessssssessssssssssessssssssssssssssssssssssssseees 225

16.6.2 BB L IMER s BRI oo eoeeneesesssssssssessesssssesssss s ssssssss et sssssss e ssesssssssesssssssssssesessis 226

16.6.3 =R = R . 226

16.6.4 IR R === 471 [ 226

16.6.5 LR == 227

16.6.6 7K a2 = 1o 228

16.7 B B oo eeeeee eSS AR AR AR AR R AR AR AR AR AR R ARt 228
PLAXIS 6 PLAXIS 2D - HFEF



B 17 BARAB I ATFABIB [ULT] woeeeeeeeeeeeeeeeeee e e e e eseesssssss s s esesssssesssssssssssaens 232

17.1 LB 2= = 232
17.2 el m b 5 ] i 233
17.3 L= U el == = 233
17.4 Y& =t ) v 234
17.5 L FUIRIB oovoeeeeeeeeesessemsmssasssssssssssssssssss s 555580505800t 236
17.6 BN = 7. e ia o — N 236
17.6.1 FTVTETIER ooooeoeeeeeeeeeeseeeessessessssssssmsessssssssssesesessssssssssssssesssssssssssssessssessesssssssesssssssssesssssssessesesssssssssssssss 236

17.6.2 g0 1 R S 237

17.6.3 I R 1 239

17.6.4 Kt o= OO 240

17.7 £ 241
B 18: BEIE IR TS IR ZEEE [ULT] ceeeeeeeeeeceeeseeecttsseseesttsssseessasesssesessasessssnssensassnes 244
18.1 BUZBETITIED oo eseeseeemssmesseseeseesessesssssssssssssesssssssssssesseseseesssssssssssssesssssessssesesssssessssssssssssssessssessesseseesesessssssssssessssnes 244
18.2 o mb 5 2] == 245
18.3 OB N Tal 7 b S === 245
18.4 Define the StruCtural BIEIMENLS ... s e bbb s b ben 247
18.5 HE FBUIRIBE oovoeeoeeeeeesssaemsassasasssssssssssssssssses s 55558580010t ee 249
18.6 BB = 7 s i — N 249
18.6.1 FTVTETITER ooooeoeeeeeeeeeeseeeeesesssssssssssesssssssesssssesesesessssssssssssesssssssssessessesessesssssssesssssessesssssssesessesssssssssssssss 249

18.6.2 = W R =0 o — R 250

18.6.3 71K a2 = 1S 250

18.7 B B et eeeseeeene e se SRR AR AR AR £ R AR5 R RS2 251
PLAXIS 7 PLAXIS 2D - HFEZFH}



IT 4R

PLAXIS 2D @— M EMRTE, TAELTTEIEFHNETR . BEMFKRSIMAL. XMERAERBAN
EFREBREENEFMNBARTRE, MEEHH TAETLUFEAZITESR. HEASEZEEB3M,
OB AR BUERRFF ARG, X—H A AENMJLNEIE)IEEE R e ET/E.

Though the various tutorials deal with a wide range of interesting practical applications, this Z{#ZF 1} is
intended to help new users become familiar with PLAXIS 2D. Fitt, HIEF& B RIEIEE sE B IELRR
151 H YL

AR EHEDFERKRN TR, HRAEBE Windows HMERTIE. BEENGEBHIEFMINIRF. &
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The ##ZF A does not provide theoretical background information on the finite element method, nor does it
explain the details of the various soil models available in the program. The latter can be found in the #4#}1&
AU, as included in the full manual, and theoretical background is given in the &% 3=t . For detailed
information on the available program features, the user is referred to the 2% S lff PLAXIS 2D . B T2 EF
Mz, FABESK/L MM ERLRHEIRZ, UREXTEFEANIBREZEMERER.
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1.1 JUfATEl

A circular footing with a radius of 1.0 m is placed on a sand layer of 4.0m thickness as shown in Figure 1(Z8
10570). #WEETHE—NMERERAREARENEAR. HEIHNBNRRERMEAS LI
PRl AIBFMN . MRIEMESEASIDETTIHE. BHERTERTERA/LMERMBR. &
B AEEEAE, Mt T ERBNAHEMAARSEM. To enable any possible mechanism in the
sand and to avoid any influence of the outer boundary, the model as shown in figure is extended in
horizontal direction to a total radius of 5.0 m.
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Wt ’ 40K

(™
|

B 1: 1L /E LERAEH LT EE

12 TRA: NIEERES

AE—TES, AEWANEAEBARANEMEREE. FItHES, RIS EIEA S MR
AEITE, ﬁ'ﬁTm’fiMﬁ’K‘aZ&% R ERSHIESEHRANKRE, RFAE—1M4EIER, BRBEE—
‘*E&,ﬂ—i Blan, FEEREBRXESTERANNESR.

HHRNE R MTA T RMA S ERINRER, BR—MESRNERSGE.

121 #¥hiEnH

i)lﬁﬁi)\iz & #5 = . 25l PLAXIS 2D,
BHIMREBEATIEE, BT X EHERESREFE—NNEME.
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2: Quick start - PLAXIS 2D

PLAXIS 11 PLAXIS 2D - Z(FEF A



bt kR &S HITRE
TRA: AIEAS

2. BEHEFHFHWA.
KRETHBEREED, Hhaa0/nm: HE. B8, RENERS
HEEE

WEF) #3000 %80 =S

| =P pPLAXIS® 2D

—@—§  CONNECT Edition

L5l =]

WE | |
#3 [Bentley Systems Inc I
& | ' ]
e | |

8 LA

| O%EASME) T—50 HE© A

3: Project properties window - PLAXIS 2D

R

B-RNTNE—SHI2REARAERNELSY. AMEARMEOPTRILESE. XLRECRE
fiRE)R, HRRA, TRERERRE, EARBMMGZE XKD,

RETHERMARSTENESRE.

3. ZHENEYT, EHRBETRAL 1 O, HEFRETBADEAETR.

4. BEHEKIN T —PiRAs B HRBED <.
The Model properties are shown in Figure 4(58 13 71):
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TRA: RiEEE

HERE

mEr #2M %280 =R

=il
wna EHi TR
253 1578
| G
E m
e kN
Bl day
| mE t
AE K
4] kI
nE kw
Eh kjm?
= khfm?
L8 2t ED)

&
B | xg, |u.na1:-
. X

HEFE(D

T

9}

/& 4: Model properties tabsheet

RBFFTR TR AFERFEODOMRA 15 05 1E,
6. EFEE&AE, BEBERTEEN Xnin =0+ Xnax =5+ Ymin =0 F i = 4.
7. REEENHETHERERAL.
8. Click the OK button to confirm the settings.

- FERBIAESD, BEEE (RE) MRBMEATZLE (TH). BTABIESEERAE, HIHINM

mERtEEREEE. MERMEOXH, HERIMEEXNE, TUELLEXLE.
AR SRUUERI B RN, SR LURE NI H S ik M RGOk B R BRSO

122 EMXTIEMES

In the Soil mode of PLAXIS 2D the soil stratigraphy can be defined.

EHFLPMAETRXLIENER. HALRELBEXEHHMAE, EPAHTEIEMNEMMTRAAUEE. AR
EX T %$hFL, PLAXIS 2D S Esh#EhFLZ B E. $HFLLUIMNIEAL D R IRIFKFE

AR BREEREUAMIRER (T, 449, Wg. KREZEGMMEEMET) 5EMK. More information on modes
is available in the Input Program Structure Mode of the 2 Ff}ff PLAXIS 2D .

ATRELE, BFERUATSRE:

L a®m (28) TELHRSTLIREEE, FraEtE.
2. HAEXESE =0, EMAMLES.

PLAXIS

13
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The Modify soil layers window will appear as shown in Figure 5(58 14 1T).

BRERETETOFRRMRE, RAMmLE.
BETEMINESOR Ry =4, KSPALFRRy=0m.
5. ¥AKOKXEN 2.0 m.

BREBERAT, $HILFAEKOE TAKL) BEROm.

=W

i 1 Eat=E O b4
Borehole_1 = : :
———— 1 | R =2 A 2 50
i 2000 IE & MaFMN HEZ  HER
+E Borehole_1
# #Hi T [
1 <FIFE- 4.000 0.000

[ Fespiiky 0.000 rr!

= e R B {E5LE) | i WED

B 5: X tEE O

Next the material data sets are defined and assigned to the soil layers, see GI|ZZ 1 FL#1 1 2R S (58 14
n).

123 BIZF D ECHEHRES

ATEMLENITH, AE/UTERESRE—MEENLAREFAE SRS, £ PLAXIS2D 1, £
FEMWEEMRRIESE D, SHEREFHEEMRBIEES. NEERES, —MIEEATUSES—1
HZ4NEE. Forstructures (like walls, plates, anchors, geogrids, etc.) the system is similar, but different
types of structures have different parameters and therefore different types of material data sets. PLAXIS 2D
distinguishes between material data sets for Soil and interfaces,Discontinuities ,Plates, Geogrids,
Embedded beam rows and Anchors.

The sand layer that is used in this tutorial has the following properties as shown in Table 1(&8 15 73) :

PLAXIS 14 PLAXIS 2D - #FEF A



ol o 1Y 7 SN S
TRA: AIEAS

®LULEMHEMS

R & =X 72
B
o e B
HEk KA i) Heak
NampuEs Yunsat 17 kN/m3
BN ES Ysat 20 kN /m3
M &
BRRE E'yer 13103 kN/m?
JHIREE v 0.3
BN C'ref 1 kN/m?
B A @' 30 i3
E2p9 = ¥ 0 B

EEUBRVLIEMBE, HERUTLR:

L s BE O T R bR T, TN D,
The Material sets window pops up as shown in Figure 6(%8 16 77).
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L
ZBEETIIE
IR
HElExa +HERER v
AIffiFE * ~
SFRN... |
i

6: FIRIEE
2. BEHEMREE O TMAHERE.

A new window will appear with these tabsheets: General, Mechanical, Groundwater, Thermal,
Interfaces and Initial.

3. ERMNEMRIEIES, EFRREFSAD L.
FEARRGIFR, FREMBHEE! (Mohr-Coulomb) FIHEK R (HEK) B

4. RIFEFE 15 15 THPIIHBIM KRB, EERREEDAANERE (B 7058 17 70). RHRREBH
SHRFFREE.

PLAXIS 16 PLAXIS 2D - H(FEF
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J e O
General Mechanical Groundwater Interfaces Initial
Property Unit Value
Material set
Identification Sand
Soil model Mohr-Coulomb v
Drainage type Drained -
Colour D RGB 161, 226, 232
Comments
Unit weights
Y unsa Idjm? 17.00
Vsat Khjfm? 20.00
Void ratio
e 0.5000
Ninie 0.3333
Next oK Cancel
7: TR E ORI AT E
s
TR

1 mE 7% 17 W) iR, 2HEOPEE—PRBMNER. LERAIPEEXTHOF SRS Z
ETREHHESIIR, BERErTERE. BZMIHESRR:
* HIR: WMENSHEISHEELS, BNMRETELY, HEHERZE.
o EE: SHENFRETESFNSHERSECEE. —REALT, MRERSBRATY, HE
HBEA=ZME. BR, MESHTRSSEENMNER.
o B WMARNSHAERERATER TEX.

2. AEXMRMGEHRN < ERRIRUER. ATEERL, EERFRE-LZIEZETHPER.

5. Click the Next button or click the Mechanical tab to proceed with the input of model parameters.
The parameters appearing on the Mechanical tabsheet depend on the selected material model (in this
case the Mohr-Coulomb 1&#Y),

PLAXIS 17 PLAXIS 2D - 2 FEF M}
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10.

PLAXIS

I O

General Mechanical Groundwater Interfaces Initial
Property Unit Value
Stiffness ~
E'ref kNjm:  {13,00E3
v (nu) 0.3000
Alternatives
Gt Khjm2 5000
Eoed kijm2 17.50E3

Depth-dependency

Eine IkN/m?fm 0.000
¥ ref m 0.000
Wave velocities
Vs mfs 53.71
vy m/s 100.5
Strength
Shear
’ kNjm? 1.000
@' (phi) s 30.00
w (psi) ° 0.000
Depth-dependency
Cine IN/m3m 0.000
¥ ref m 0.000
Tension
Tension cut-off
Tensile strength kN/m2 0.000 v

Next oK Cancel

/& 8: Mechanical tabsheet of the Soil window - Soil and interfaces set type

. Enter the model parameters of Table 1(£8 15 71) in the corresponding edit boxes of the Mechanical

tabsheet (Figure 8(58 18 T1)) and keep the other parameters as their default values. A detailed
description of different soil models and their corresponding parameters can be found in the # #£HE 8! F

fift.

7EFE: To understand why a particular soil model has been chosen, see Appendix B of the #4 #H4Z 7 S fjf} |

- HF AR Ek, JUTERREARGRRE, ARG , REAFEMEFEEN, EitaBg R

4TiM. Click OK to confirm the input of the current material data set.

WE, fIRMEBmEEHEIEMREE DM RES.

- AMRIEE OPIREFNB LD (EhAEBRIGLIRERSAR) BEREEEOAEFAN L

HEFRAELBAN GRFFRRERE).

- EMREEOPREHE, XABIEE.

BEHEWE, XAMERLEED.
AR

o ALUBEITAMBIEED, AMNIETRERENHNKESR, AR ERBRERELNBRES. &
ATURE R & TR R AT A RERE O .

* PLAXIS 2D XA I HHUIREFMMBIENERMEE. EREBEIEETHEERENA— T8 322
F—MHEH. BEEH.Er26%, PRKEEORUERERRERE. AREFREHE, BUEFH
PR AHIENREENFRESRREESD.

o HAEEFRN AR AOM R Thsk B h B AR AR E Pk E LRIV K. EEE, AR SR A
MM REBERA TRERAEDIIH. B, RIIETHEAMNTHME, RIILEEMHR TR,

o ZEFNMHSHEHIT-HMRE, BRVNBKES -, BEHESER.
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124 EXEEB

Structural elements and loads are created in the Structures mode of the program. ZEItt x> o, 1§82 %—
Mpa, UEE—NEEEBEENEES .

AR
LB X i3 Fh AR B AT DM AT AR L LT B E X . IS ERE IR T —MNEME, AILUMEARASE. B

AR TEQIZ LM ER AT P el <. BEaE X THENIRE R LUMEME . HEE XM
B TTHYR/NFOIERIE T -

BHEIB TR RAMIRERZE & X REMEE O, 7L LA e E Mg B TR A/ FEieie)
fR. REFHRERENE, BRANEETE—SSAENNER. ERAHREPHREE.

1. BHEMRTE, BEEERERPMNSHTE.
BT B IR e Y.

HE RIS b AR R T 0
HEREXE, BB E (04) 7, RERERFAHE,
BEIRNEBRBHE (14 5, BREERIFELHE.
BERRARIFILRE.
ERAFR TR, BIEEMT (U ) Mx PEREAFEE.
Specify a uniform prescribed displacement in the vertical direction by assigning a value of -0.05 to
Uy start ref SigNifying a downward displacement of 0.05 m as shown in Figure 9(%8 19 ).
prsiF ik

=} @) Line_1 ~

N

NS W

+

-
=} LineDisplacement_1
Displacement: [E5E
Displacementv: }5E
A
Uy srar ref -0,05000 m

+}- DynLineDisplacement_1 v

9: BEEHERH T RIIEENLT
REE LIRS IRTTE .
JUTRBYSEEERY, FTLUERBBRTTMA&. Proceed to 4 A% (58 19 1)

1.25 Mg

PLAXIS 2D X ¥ & BRIMIEERIERF, EPB/UAIMRSARRATZLBENTRMRENGHTE (EFiEd
.
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MBI E RS E R T HEE D SMENMNE, WEABRTIMETEERER. THMERERVE. £
EIENEMEEREN=ZAEMNRE=ZANERN. BRTMEBERARS, TAZIEOALKE (Bit. 8
AR MRIES) WLAER (5 £, £48) BBFRTME (TR HTaEMEHR) B,

EE g, EEREUTLE:

1. Proceed to the Mesh mode by clicking the corresponding tab.

2. fEhtEch B A MR IR L,
The Mesh options window pops up as shown in Figure 10(88 20 T1). SR & 1HR T, EFEDEIR, EAT

EYoxio
[ misizm x|
MEmREE v
® 2rsn

1
i
£

O =ue

[l

i
il
t

X
i
i

10: PUREEIR BT [T

3. Click OK to start the mesh generation.
4. MIRERE, REEEMELE.

A new window is opened displaying the generated mesh as shown in Figure 11(28 20 ). 51X &, &&
THIMEZ B EhZRILEY

PLAXIS 2D Output (22.01.00.452) - [<New project> - Generated mesh, Connectivity plot]
File View Project Geometry Mesh Tools Options Expert Window Help
A

= & @ | & g | ==}

5] 400
S T
v 320 ‘
(7] 249 )
T
= 160
'3
0.80
v
A
0.00
> x
Connectivity plot
(5:5831.711) Axisymmetric

[ 11: Byl BT 04 BRI PI1S
5. BEXMETF, XHAEBREFHIREZRANEFIREERN.
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AR

o BEFAT, TESMEKEAT. ATLEMGERNE OFPERITTRESHIXE. Inaddition, options
are available to refine the mesh globally or locally (for more information see the £ =} PLAXIS
2D).

o BILARREBER, LMEHEHRBRTME.

s BXEMMMBTEANTEESTHANTE. Fit, ZiHPEENEFELERIETHE,

Mig—BXERL, BIRTERETR.

After the mesh was generated, the calculation phases are defined and the calculation is done, see #JIEM £
(38 21 ) for instructions.

126 EXFHINITIHTE
RS LR, SASMEENE. WRPIEEA NN VIS AR A TN .
IR/ EL

“WIAM B IR LR R AR KRR . — R, FIIEFM BRI REERMNEN RT, BB
EB. FLBREDFRRSSH EER).

1. BESMEBBIETF, HEENITEME. The Flow conditions mode may be skipped.

When a new project has been defined, a first calculation phase named ' Initial phase’, is automatically
created and selected in the Phases explorer as shown in Figure 12(28 21 72):

PEASE
5 =

\T) KB [InitialPhase] =1 =
) Phase_1 B4 =

12: Phases explorer - Initial Phase

All structural elements and loads that are present in the geometry are initially automatically switched off,
only the soil volumes are initially active.

o8 o AR ST — o o A B B B BB
FHISBIEATIAN B EY . TEEATEER TSRS, BRI

0 |SEERT, e B, (EAMEEOTEATHA R, TR E TS
AT RATIERI .

SIMYEE T AT {E A8 B R it

+
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THRA:

W& S

PLAXIS

T | BEERT, EIEEKOER, 1EATLBREDTEAR.

IR KO REFNETERTAERKEMERN (FHER) KEEKEHKESR/LAER. Seethe ZEF

fiff PLAXIS 2D for more information on the KO procedure.

AFIZ LG EAMEE O P E MR &R .
The Phases window is displayed in Figure 13(58 22 T1).

2 Phases - X

B

© 1nitial phase [InitialPhase] = Name Value Log info for last calaation

) Initial phase [InitiaPhase]

jon ¥
1.000

oK

/& 13: Phases window - Initial phase

BEHEXHANEEO.

In the Model explorer expand the Model conditions subtree as shown in Figure 14 (88 23 T1).
MTEREE, FERMLFFEN: BEMBFMEEN (i), EULE, AELFESNHELEHS
MBE—MaFFS. ERRR, SR—LF (BHLR) RARBHMLRFHR, BRFERER, B
BENFTEMERMU,

ATERUTERARRBENERL, JUTERNRESLIBEEMY. EEMBNEEETARE
E (B, BhAEXEFHREMS.

- RABRTH.

EER, REFEAT, ZELTIERS. REBERT, E/VATEROEM EERTEEE, MERE
XESEZEREUF AF XSMEMAR X FXEREREEN, AR Y&R/METZEE, MaRY
RAENABH),

. BFKFH.

BRETEEORETEZMNT #MIEKAL. The water level generated according to the Head value assigned
to boreholes in the Modify soil layers window (BoreholeWaterLevel_1) is automatically assigned to
GlobalWaterLevel .

22 PLAXIS 2D - ZFEZFH}
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TRA: WItESES

{EFEAER (InitialPhase)

- B E

- ] (R

@ @

@] st

@ MTksmaREs

@M+

5 [E] g
+- @[ climate
= CE: Deformations
BoundaryXMin: s&[o)ElE
BoundaryXMax: EOEE
BoundaryYMin: 2 ElE
BoundaryYMax: Z3jF

Ci_: Dynamics

@[] Fieldstress

Ci_: GroundwaterFlow

@[] precipitation

CE:D PseudoStatic

CE:D ThermalFlow

@[ water

+- @) " GlobalWaterLevel: UserWaterLevel _1

Fra O e

O O Oy

[& 14: Model explorer showing model conditions and Deformations

The water level defined according to the Head specified for boreholes is displayed in the model explorer
window. 5 ¥ =, AIMMEBEENERFHRERELFBIKAL. All the water levels are displayed in the model
only in the Flow conditions mode .

The model of the project in the initial phase is shown in Figure 15(58 23 77).

LN A

AT
i
\J

15: BB LR P RIFTIEN R
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BTER, EXERETMENTEME.
F1ME: EEB

BT LT PR AT, TEH (T E. PLAXIS 2D A—1 5 B M S MBS, NS
BT, WIRFT AT AS KRR, EBMET, BB M. 5T EXHE
WE, BEELTHE

L BN B MBI ®.

— % Phase_1 HIRRH BRI HIR I E M BRI

2. W Phase 1, FTAMEEN. MM IDAED, HHNESA () ELHEH ).

LFINE A T ¥IEMER, B8 #IEN /IIR7S. The default options and values assigned are valid for this
phase as shown in Figure 16(58 24 7).

)
®
@ 1ital phase [InisaPhase] = Name Value Loginfo for last calaulation
() 1Indentation [Phase_1] T (5 =2 & General

Loading type Staged construction
1000 Comments

1.000

0.000 day

* Deformation control parameters
+/ Numerical control parameters
1 Reached values

16: “[YIFE" I E2 B9 ER BT LT

3. BEMHEXAMBEED.

4. BEHESMERITEDF, H#ENERES.

5. Right-click the prescribed displacement in the drawing area and select the Activate option in the
appearing menu shown in Figure 17(58 25 ).
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.

Line_1_ 1

B ==

B o=

K ==

%} S 4 LineDisplacement_1_1
= HE

B ; =]

i g b

A

Y

17: BT R T AEHEE (L7

FERE: (MM B SRR BT O ORI . FEAFOMBRIZA, FTRLRM. AR EM .
HITIHE

EATEARCR M ENER, WEEGEEKAR. RITIHFREEMERSRIES.
L st sl Bt e, 2R a s iEETs S mE N SnEs.

During the execution of a calculation, a window appears which gives information about the progress of
the actual calculation phase as shown in Figure 18(Z8 26 77) .
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e ERE .
. x
Phase_2 First consolidation period [Phase_2]
FHEER
FiaAtiE 18:00:04
SHRAMTE ~B0 MB
IR RS RET 1;|-MHJL‘_H§
Lo0 /
0.00
0,00 0.0200E-2 004
HEEBAARE
E[TExH & | BAEE 1000 | Boy 234
A 2 | Bkt 80 | R 100 %
Ea=it 0.0207E-5 | T 0.01000 | HERTE 3s
LTk G gl =
Eledopal=] 2785 | THER 0| B 32
B FRmEma 0 | TH5R 0| &HiF 3
fioy 1=} 2785 | MERAEKE 0| shiRe o
ENEE =ES Syl HiEE) ® EitE
W
Bk -HEFIETTH

/& 18: Calculation progress
THEMNEERERTIHEHRE, S5PEE. SAEKPN2EERULSITESRPINEM S

MRS T ARSI SN, SR ENEESeARNERiFTER0.
2 nEERRLH, R-EERariRETE.
_BHEER, AREERERLEES.

ERTHELGR

EMHEFT, TUEERE SRR RESENSEHTRPNABNES. TEERBUREERIE
f#o. BERE 0.05 m #EERIF AR BISNETTE -

1. MBSO

2. From the Reached values subtree look for the Force-Y which is an important value of the current
application. XMENKFR T 5hmayis EEENBEMN MR IER T, EMHTEE LOMETHRNGE
EE, SRHBTREN). HBEI2AA S, ForceY WERRM 2 (BHAYELN 588 kN).,

LR BE BFPHITIME. EREEOS, SBTUEETE/LARRK. BEENEETERN
BTN (FHEM),

HEERBIFREHERIEY]. EZEFAESNMER, BERUTLR:

MBS EERE—MTEME.

SHEMT AR EE SRz 2,

As aresult, the Output program is started, showing the deformed mesh at the end of the selected
calculation phase as shown in Figure 19(88 27 12):

w
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PLAXIS 2D Output - [<New project> - Calculation results, Indentation [Phase_1] (1/185), Deformed mesh [ul] - X
File View Project Geometry Mesh Deformations Stresses Tools Options Expert Window Help

BB ol X B |« Al == Indentation [Phase_1] (Step 185) = |
3.20 2.40 1.60 -0.80 0.00 0.80 1.60 240 3.20 4.00 4.80 5.60 6.40 7.20 8.0
I I I i 1 I 1 ! I ! 1 NI i 1 I 1 ! 1 I 1 I 1
@[V Geometry —
@ 7] Borehole water levels = [m
%) | Line displacements 400 0.8

@[V Sois
@) Presaribed displacements.

5}
ﬁlnlm\]

Stress points
3 @)V Materials

&
vl

palinn

T 160 0.4
=3 =
= — 0.3
= 0. an{
3 0.2
= ¥
0.00 ] 0.1
3 x 0
= 3
Deformed mesh |u] (scaled up 5.00 times)
Maximum value = 0.05000 m (Element 440 at Node 327)
Command line
MMMMMM
Command
(7491 -0.697) Axisymmetric

E19: TS
TR MG, LUISRTRZA .
5. iXIFFRTE > BN > |u|.
B ERT2UBHAEIHEE. BaFanBEfGhERTHRES .

R BB AR ANNET, TR,
6. T A B HERNMNIEAL, TESSEHERAIBE.

ZERET RIBNESE, HEERL. 23| TNESEEEN R RIBE.
7. SR .

HEME SR B R T AS SRR, 55T EIMEE.
8. MERBNS > EERNH > BXERS.

The plot shows the effective principal stresses at the stress points of each soil element with an indication
of their direction and their relative magnitude as shown in Figure 20(Z8 28 71):
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b+ kR & & BYIbE
IRB: FMHEAE

B20: BHERT

9. BHT AL FaFRiRm .
BT HA - AN, HRERE—NR, ERAAESINASNENHEMEGCRENEE.

pas

o BT, BERBLFRNEENTE. BEMUBRE-—MHTELR (EXRFFREE—NER)
hRERINTS . IEEA T RER BN TG R L LH AT AL
s NAEFMNBESILMERRADRENUMERBLSS.

13 THB: E£M%EE

LIHE AR K AKERSERAFMER. BELATLUTERSFNERAS. EIPERR/LAMERSHT—
MER, FERIZAET, FERATHEMIEMNASHITER. KITEASRETHHRNNM, MAZHEEN
. TREZWZHMRE; JUUAZRIRRET G, (NENHEITESHEE AR RIREIT. E#TI
1B, EPUTUTLR:

131 12JLAER

1. FWANEFP, EFEXH >TERFERRE. AUFMEXHAN— I EFENRR, REEEREFR
.
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2. Go back to the Structures mode . 2 FHiEF1H4 10 MIREL T iR,
3. Right-click the prescribed displacement and select Line displacement > Delete as shown in Figure
21(%8 30 7).
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[& 21: Delete the line displacement option
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4. EHEBIGERSNENZ EABEBESE. Select Create > Create Plate as shown in Figure 22(58 32 T7).
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IRB: RMHEE

[&/ 22: Create Plate option
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HOE—MRIUE A BB
5. In the model right-click again the line at the location of the footing and select Create > Create Line load
as shown in Figure 23(%8 34 T).
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b+ kR & & BYTbE
IRB: RMHEE

[& 23: Create line load option
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IRB: RMHEE

6. fEIRIFNEET, DEETHANBRAMNERy 738 -1.0 kN/m2. BN EHEESEEEUEERN B AR

&,

132 REGRMHEIEMS

FMAGHIMBEMENTAAR:
x®2: AGHMREM

B &R & By
=
ZESESidl s
BNEE w 0.0 kN/m/m
B LEFL =
Mechanical
EEEM =
S EA; 5-10° kN/m
25 Rl EI 8.5-103 kNm?2/m
JARAEE v 0.0
1.

o TR b APk,

2. FEHRMER O, WHRIEAE TS 8 R
3. AR,

BHI— 0, TR REARA RN,

4. FEFRRERRNAG. REBRT, MREEEFEMET. EARRGHRELER.

92

CHINGE 2 (BB 35 T HIIHMEM . RPREZINSHIRITFREE.

6. ¥R ZUERE EA A El {EEF01E PLAXIS 2D, RAIEFEN.

Click OK.

RS A B REMBISEE O ILEF.
7. BRAZRGHNEEDDGERXE, FHEAKE EFRERK.

BEaY.

AR, ARIPIRENRE, HERHMEM

AR MRAMBKRE O EREAS EAHEERRE, BREEGFRTREEDR R MME.

8. BEHHHE XAV RIEIES.

PLAXIS
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bt _E R & & BYITbE
IRB: RMHEE

1.3.3 Mg

T RR, EEEU TSR
1. FEEAREIER .

2. fEshitch s AR IR (O, WTEESESY, EERP®ER (&),
3. mrBEMEIRE N, EEMIL.

4. BEEFETFE, LARMBIERE.

IR EERMNRESN TS EMN NENEF S
134 HE

1. HEANFMBHETEN.

2. Leave the initial phase as it is. #]IEM X SRI—E 5 RIFEE] .

3. WEHREMEL (Phase 1), HHBINEZHMMEL ID B, FIELENG KB, FEHABNG A MELHE
I.

4. XFMEEO.

5. In the Staged construction mode activate the load and plate.

The model is shown- in Figure 24 (28 37 11):
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YA

Y

[E]24: BT R

6. In the Selection explorer shown in Figure 25(58 37 72) assign -188 kN/m? to the vertical component
of the line load. &%, XBH T 28, ABFTANEABIEE—HIHRGNAE . (188kN/m? -«
-(1.0 m)? » 590 kN).

BFEMGE (Phase_1)
5 @™ Line_1_1
$AFEEET: 0.2500
= @[] GwFlowBaseBC_1
Behaviour: 23F
- @[ Lineload_1_1
pariEEL
Oy, zarr reft 0.000 kM/mjm
0.y, start,ref’ ~188.0 kMfmjm
9 s er |+ 188.0 kNfm/m
+ Ci:.l:‘ DynlineLoad_1_1
+- @ Plate_1 1

25: AEIEHEF T ENXFTH S E

7. KR UE P FETEK.
HEEXETH. EFETEZH, BMEFETRENNR, UEESE MR-G5 ks & 1 F1 R %
B, EHITIHERE, BRITUTER:

8. B TR EFMENSIRE V.
HAERE, MATRMNNSHBEREME EFNERE. TBdEER T XESRERERERE D
AT A R TORIE R EA .

9. HEFEREOD, WAHEXSAILER (0.04.0), REBLEERFENS.
RESIILIZFEMEMEINT RN R,
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b+ kR F & & BTbE
IRB: RMHEE

10.

11.
12.

13.
14.

RIRTISRIEAE, EFIEFMT (0.0 4.0) TR, HikPRESEEPIIEFRZRTE, ZETSA
REPEI R 4* 3R

R FEEATHA T E A B AR NS, BTNESERLERN, i Es ERES.
T, BFXHREEE TR ESENER, MENERESRE. ZEmTSEREERRED
&, ERTER FMRAET O REAHX TSRS E.

BEE L ANERIRE, EEEGNER.

RERMENRESSAEESL O, MATHE. MERS, BT HENRNGS, fEs
M TR 3 8 R S AR

e A B () TEHA .

sRming e, EtEERERERE.

135 EFITELER

3.

HERRE, TAREETEARRNEESE T ESBNER, RIFRLBNAE. BRI

S4B AR RISHLIB RN IR

- AEHIE TR Rz, REWEHEL.

BITHA— M HEO, EhASHASHUBHEE (BRTE-IEOFMNSEZRE).
iR, KEEEN. NIRBEPEFERMETRERAGHTHIN.

AR AMERERFPAUERTASA (F) §0. FAEOMETORAMNTIRFER. PLAXIS 2D M#
& Windows FrERFRFEO (B, T3, mIML. AL,

136 & BRATE- A #5 2k

BRRATELSRNGERN, EEFTH-UBHEAEERAN. BERETH-ABHLE, BFITUATIR:

1.

2.

PLAXIS

BT B4Rt BRI,
1§38 R E AR R O .
EERGERF, BEHE.

The Curve generation window pops up as shown in Figure 26(Z8 39 12).
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IRB: FMHEAE

B 26: HIZEE BT
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TRB: ZHAA

3. xtF x4, MRS HEFH 4%(0.00 /4.00), EIFMH > BRI > |u|.

4. 3F y i, MTHEEEFEZENEEDT. Select the Multipliers > EMstage option. XMstage is the
proportion of the specified changes that has been applied. Fitt, Z{ERTEE RN 08 1, XEKRERNAT
100% KB ETfrE, HETEER T HERRIKZES.

5. BEMERSTMANFERETE- Ik,

As a result the curve of is plotted as shown in Figure 27(Z8 40 13):

1.00

0.900

. /ﬂ/
-

0.700 -"f.'.

voo /."".,
>
. ."{/
>
8 0500
Z
= //
a2
0400
0.300 /
0.200
0.100 f

0.00
0

..»-""‘fﬂ

0 0.0100 0.0200 0.0300 0.0400
Juf fm]

[E27: &L {3t (i 72
pa H
ABEBEUTAREFHANREETD (EHIER. EEEMERBBHRAHBERLT):

o WHEIREFIFRIHL,
o EFFREBEMEN > RE

EIRE B AT AR BIRARE TSR, MR A UFEE R AR T 1828
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In this chapter the construction of an embankment on clay is simulated. B5i§& M AHK# R, ZEEE

MARHK R BEXAMBERTHRERE. G, XERABEN KGR E .
BH#5:

o SHHEKMAHK L FITARITERE.

s AMHEIIETRTEMHE.

s HERERK.

JUATER

Figure 28(8 41 T1) shows the layout of an embankment . The embankment is 4 m high and the crest of the

embankment has a width of 2.0 m. The groundwater level is just below surface, but to simplify the problem it

will be defined at ground level.

| 14 % | 8 K 2 K 12 % | 14 K

[ I [ 1 |

4k

A A

6 Kk

28: TFEJLITER#

2.1 gIEFHmB

EOEHWA, FRITUTER:

1. FBHMANEFHAREEFEHEAEEZEFIRFE .

2. ZHBRMEOMBIERES, WMANENMIRE.

3. In the Model tabsheet keep the default options for Model (Plane strain), and Elements (15-Noded).
4. BEBERTEEAN: Xnin=0K, Xn=50K, ynn=-6K, LUK ynax=4xK.

5. REBM, EEMENSHNHREE, AERTHEXATBRYEEO.
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22 EMNTIEMEL

TELIHEEENMTEER, —ERHIRKRE. ATHRNIATHEIENREY, BEIFEERIR
B2, TENHTERE; ZRBEATEBR, UZFHFHEBEBWNEH]. Please note that for a deformation
analysis a deeper model may be required as deformations due to the construction of the embankment will
still occur at considerable depth.

BEXLTRMES, HRITUUTRE:

1. BERIBEhTFLIRE B8 H 7 x = 0 LB TL.
The Modify soil layers window pops up as shown in Figure 29(8 42 ).

2. ATaER = 0 ZIEES = -6 HmMENLE.
3. REFZERFLAYKRKA 0. FEk, MTKESHEES.

_« | Modify soil layers O x
Borehole_1 =5 Add 8 preert % Delete
x 0.000
Head 0.000 Soil layers water Initial conditions Preconsolidaion  Field data
Layers Borehole_1
= Material Top Bottom
£-000- 1 <not assigned > 0.000 6,000

=k

@ Bottom cut-off |10§_o_ |m

= Site response H= Boreholes | Materials oK

29: B L EE OFHILRIMZESF

2.3 BIEMS B RIEIRES

For this project three material sets have to be defined. One material to represent the sand of which the
embankment will be constructed and two materials representing the subsoil: a drained and an undrained
material set representing the clay in long term and short term conditions.

PLAXIS 42 PLAXIS 2D - Z(FEF A



BIRHEK A HE KA B
B BRIE

* 3: TEMMRIRM

¥ AR BEIR LR By
=M
T ER Btk {2
PRHT AR Hek HE7k
NMafBefiEs Yunsat 16 13 kN /m3
tamBES Vsat 16 13 kN/m?
MR &
FRAEHEK =it I8 P A LRI Esg™ 15-10° 5,600 kN/m?
EE G E A YN Eoed ™ 15-10° 5,000 kN/m?
ENE/ EHERMIE E, < 45-103 20-103 kN/m?
P B R F37K AR B 1 O Th 2 m 0.5 1.0
D C'ref 3 10 kN/m?2
R ¢ 30 25 2
%A
Ko-HiE =k k)
BRI OCR 1.0 1.2

L simgnikizg =, sErMReEsn.

2. Using the New button define the two material sets as defined in the Table 3(58 43 T7).
3. EAMIEETHOUKMRIE, BEMBER OPEEHOKME, REREEIIMEFIMEE. £E

EFIMRIED, FXRMIIFHKREBIZE RTHK (A).

4. ATELEERTHKBFLHIMRIE,

24 BB

MEREEIR. BB EXTHRLZORRTRILTRE, REAZZ B IERRBREMEIMRIE.

1. Go to Structures mode .

2. NI Ript=rhie QIR T A ZiapET B, RENERANEEIRAREREREFNR TS HR

B %15,

3. MALHIN (xy) = (14 0) B (22 4), (244) &REF (36 0) BIZ B

W

4. REAZBARERREME. ATLHTAMREED, RERMREEREIZ0R L, SEEFZBR,

RBTEEFN ST RE I A S A R R RLE TR B B sRAL

PLAXIS
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RS

2.5 4 R NAg

1. Proceed to the Mesh mode.

2. EHE MR ® U RS
R RMARIE O .

3. Select the Fine option in the Element distribution list and generate the mesh.

Click the View mesh button ™ to view the mesh and the generated mesh is shown in Figure 30(58 44
7).

&1 30: £ RERIPIRE
5. iR _EERESE AR, FAMEILE.,

26 EXFHPTIHE

RTHRMNAREREN, FEXEMNBRREERE—IMERPTAN. T8, ERETNT, RFFER
BEDASINER, MBRE, EMRZEMABSHER. BREEEEHKMTHKTEL L#T,
e E =M EMER: IR BRI .

261 #EMEL: ¥R EH

EVIREHT, BREAEE. AT TRLRE 1 BKFHE, KO SEATUARERVIBN . BTXE
BEIED, FEEXNVIEMEH#ITIEX. The model in the initial phase is shown in Figure 31 (58 44 7).

Y

31: A I E
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ENHEHITHE

262 % 1ME: HRAPK TR L ITERRERT

L. Click the Add phase button 2 to create a new phase.
REBRT, FMERBEIRNE, HEEHRAERAIMERETL.

2. ARBTRIE, ARMNERIBHFEPIRFREEDR, BUENAREIRMWLIA. The model of phase 1 is
shown in Figure 32 (58 45 m).

ZE32: E1 WERALE

263 F2ME: ENEPKTEL L ITRRERT

AETUHENMER, AREMESHKEENFERAT, ZBEHARNERE. XERELNENTELIMHE,
Bt T BTN BT I, EAXESE 1 MENERITE, MARE 1 MG,

L ZEMEn YT ae kR ATIAMER, RS EFRMMEIZA ® QRN
BATVIEMR2EEHMER, EIHEIZAMER 2 HAEMERTIE. REIER, BIME 2 AH
B 1 78R, AEEERNIRBDWNEMER 2, ITAMREOQHITESR. EERBO D, FEHEMEED
BEAVEME, REERXXHARBREO.

2. Y, TRIMTEFHELIEEIEE TELATHKMRRERATHIK. BILME AT TS

1E:
WS PR R TARHEE . ATFMARERE O, HREKFT O REIERE TR L.
&

ERBETRE, REMESTFE ek (5), 6k (5), QBT BEHEHS
SR RHK TR L.

HE

EETREL, RAEEEFENREPELLENRTRRIFEK TR R,
3. Finally, activate the embankment, and the resulting model is shown in Figure 33(58 46 ).
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[E]33: 2 R E

264 tE

BWAT T EZAnEFE— LT Qs N IR, AUHGEEGIIEE- %S N - N h P AR, fFit
GiEF, HEE—NMITAEMDEERN S, AUERITHRERE

L. #Sint st Rk iEs " R4,

2. FEEMSORERIERE EE— A, B (xy) = (18 2) MHiE.
3. WEA FMMERIEA, SHRBIRFHEEEA.

4. B EIR B st E.

27 E8R

L SRitERE, ®RE—NERreEERIrEsRRa D,
BT FmmiERF, ETnEHDKTEL LRR T RIERMIE.

2. M\TEBIREAEZHI T RIFIR S, EEEEMK 2 HER. RERERETHKTEL LERRE T RINER
P4 o

Figure 34(28 46 T1) shows the deformed mesh for both phases. X FHIK TEL, EIRTELEERLL,
BXTAHOKTEL, BIEMMEESE, BERUMIAIEE. XRT2AEN: TRLIMETRHIK,
WHERTSLETH. FElt, MRBTHRNESE, TELEDERME, WEAMERMBIBL (BEX
ML) PERE.

E[34: &1 EE (S8 FIE2 EE (JESB) |GRIZHME
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EAIAEY, ETELXTHUKMERT, BIEEFME, SBERRMBEINRATNME. WERHIERE
A, EHEITREABSITEETEHETEIFMANITIE.

3. NEHEEFIEE FLEED, REEEFEpg. SERBETTRELITHOKGHM~ENBIRES. ®RE
BRT, LBENRTA iso BE, EBEITREKTZAR PR f1 , AUERFLBRENNE
HE, ARASRHROBENR IS,

Figure 35(%8 47 T1) shows that excess pore pressures have developed due to the construction of the
embankment. &S HBFLREE NHAMNTHIRET A, BERERIANESHI—LBILERES.

[ 35: THEK T/EL 0 LRI L IRIETT
4. BRERRE, XABLEFFEEBARERF.

28 BESH

ERERIT, TXEZERE, TEZERSRBNBRESE. ATIEL, S TFEHKMITHIAKTELLE
BENEKIR, EMEERARE, Hitt, EFHEFEMHELTHEERZE R

EEMTIEY, Z2RYBBEEXAEBEHETETHNLLE. A, TSR, 1ZEXFHIERE
EHRH. flan, I FEREMES, AZBEHHRLIAFESSIE, THREENENFI—ESHER. =L, &
EMTAEBEENRES, GEETANEHETA SR (ES ORI —H). Fitt, EAENELZEREE
X2

Sk mm

needed for equilibrium

Safety factor = 5

A, SKREBVEE. HEMNBESHESENFEMERIKEE (ABIEE) ZLRENFHERD
RERY. MTRAMEECKYFHNLHER, HR2RE0A:

c - ontan((l))

Safety factor =

¢ = ontan(¢7n)
KA, cflo BRNEBESY, o, eXMRRERNAITE.

B¥ o Mo, RITHGRE S, NIFEBUERFTE. LRARIBEREFANERM, A7 PLAXIS 2D F ATt
BeRRERY. EFHEP, HMBARMEZRYILUERNELGIFREHE:

c _ tan(p) _

<, tan((pr)

SBESHIITREEERY M 126, ZRHBBELRS, EERERY. 2/, MRELELRYH, 21
EENFETENEELS KIS — I ARHEENRIE, REREENHRYITH IMsf .

AR, MTAMEAEREMFMNLIARE, BEMBHNSRFEAE, BRESHNITREHZLHF
REURY

EMsf
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ZEMUHRTUMBE O P ERBIHERB RS, MRRETRLED, SRTTEOTHR
A%Eﬂ&ﬁﬁﬁsﬁ¥ BREREEEAN M IFIEE, EELERY. FHAANS—METZ
FR-EMsf, XEWREFIERE IMsf ALBMBEERN BEAAE, MARKY. A, AXANEREEAIED.
EHERMERATEBRNERREZRY, BRUTHR:

1-TW&N”$¢&&%1Mh

2. SRIMETATEMER.
3.m$ﬁm&,ﬂ%m&auo
4

. In the Phases window the selected phase is automatically selected in the Start from phase_1 drop-down
menu.

.

In the General subtree, set the Calculation type as Safety /{1 from the drop down menu.

6. pg (i Z BRI Al O EEMBIANETRIED . FE— MEFERR RS 2R S I8 R S Msf iR
0.1,

7. BERSHRENGITHIBRIMETR, AEREHSEFRPERFUBEREATIED.

IE, BEEENTE—XRREMITE.,

9. BREERMNSBEE—HENTEIEIE, 2 AHPKTEL BRI T4 RTHIRRE M

10. Click the Calculate button to start the calculation .

®

The phases explorer window displaying the safety calculation is shown in Figure 36 (58 48 T1).

MEHEE
» ® v | = 0 R

) FEmER [TritialPhase]
I HikMET [Phase 1] B =

4 [,

u T FH [Fhase_3] oA
o FEEFK T [Phase_2] B £l
Lf' ?%?’ﬁ[ [Phase_3] Iagr

36: T Z 2 1L B ERHI A K%
R

R, EREMME, FLEHERR TR R TE R — M ERE S Y R aEA R E ]
R, RNZERMTEESR. REMHTREBEERSLITEREZABMNERERBTLE.

R

REMTEPFRALKHREER 100 SHTHTIHEEL, RENPBIRALTEIIT. EASHREMN
HESB, 100 £RLUABILBURTS. MRAKXE], NISHHESAEE 1000,

MTFARZHREMS, UMsf=01{EAE—LEEUBITIE. AIHELET, BEMRLEERY
IMsf B & R AR L TR B =Y .

ZEDHEFRITHE

MTEEBEREER, ERENTEIETS~EHIMIUE. SRMNSURRBREMEEX, BX
AR T RANERSK: ESNEHSKERETERSE—LHERLY, NMEEEXMY, mE
W, KMHERGAEBRRNEL TEREILMNTE. R, &E—F (KME) prEENBIER
AR, ERENRATATRERENIE. EEMBRSHHIZENMBENL. B, ATHHIEER),
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ZEIEE D, BERYBERAT, AMXENEFRES/DAITHREUME~ERANMABEN, B, %
X HRARIEE R MR ch E 7 B HIB BRI NIZB

EEEHK TR L ERIERIRAIHH -

L 28 3R, BE 1NRENREENE, AELGEETEARRE R,
2. TEMHIEFD, EIFERTR > BB > [Aul

i

37: (T E I, FeRTHEKIE LG &R E R SEL A

The resulting plot shown in Figure 37(%8 49 T2) gives a good impression of the failure mechanisms. i #%1&
ENERZATFEXM. From the results it can be seen that the slope on the left side of the embankment fails
with a classical slip surface .

By choosing phase 4 from the drop down list at the toolbar the failure mechanism for the embankment
constructed on undrained subsoil can be evaluated. KEHHI TN BFHRTERREAS, MEZZBIRETHTE
1 5%, This also explains the widening of the embankment at the base as was observed earlier: the soil
underneath the embankment fails and moves horizontally away from the center of the embankment shown
in Figure 38(28 49 M).

38: (1B, T THEK I LIEamRE R HEIELL#

ZERAYAUEMBARENHERFBENDRE. HEERE O PHFAERE I EARTHEE R
B, IMsfRER TR RY, EREZEEZALNSRPRBIEE.

AW, TEREZHNOREARNZEHHLE, EPREXDTRBMABEHSH IMSf E. REMBIE
X, BEMNRAZE LI T LBWH .

EZUXMARTE=ZMEATHRERY, BFEUTLER:

BT B rhpodhg BB L0,

BHERTEFE.

EMZEREOF, FATRIIRPZINEEN x BT R. ERTR > BB > |u|.

Y 3R E > EH A > EMsf. ZBEIRDPEETREMEL.

RHEXAETOHERE R,

tREHERFAELIMEEPIRRGEIRT. REEOME.

EXT R R TR P B M ER IR

In the Select phases window make sure only Phase 3 and 4 are selected as shown in Figure 39(Z8 50
n):

NS WDN R
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| Select all phases for which this curve has to be shown

Initial phase [InitialPhase]
Phase_1 [Fhase_1]
4 Phase_3 [Phase 3

| | Phase_4 [Fhase_4]

Select all Deselect all

CK Cancel

[E]39: “HEFHES BT T

9. Click OK to close the Select phases window.

10. 7RI E & ORI R 5T 5 8 2 Amr o
11. In the Chart tabsheet shown in Figure 40(28 50 TQ), set the scaling of the x-axis to Manual and set the
value of Maximum to 0.5:

Settings X

Chart  Node 2097 *

X-Aods Y-Axis
Tite Jul [m] Title IMsf ]
[ Logarithmic [ Logarithmic
Scaling Scaling
O Automatic (® Automatic
@ Manual O Manual
Minimum 0.000 : Minimum 1000
Maximum 0.5000 : Manamum
Grid Other
D Horizontal grid D Orthonormal axes
Vertical grid [JExchange axes
D Flip horizontal
Style Dot v [ClFip vertical
Colour | [l Black v Chartname |Chart 1
(o ] coe || aomy

E40: “RE"E[]FH) [E7 T EH

12. BENARBBNEREHER, RERTHE, XFAKREFTO. The plotis shown as follows in
Figure 41(88 51 11):
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150

SMsf ]

0.00 0.100 0.200

lul (m]

0.

00

41: ZLRITE

00

IR A ETRHEEA. [t can be seen that for both curves a more or less constant value of IMsf is
obtained. ¥ RIFEEEMZ ELNEN S L, BHI—1NH1E, B/R IMsf BFHTMEMITEME. ATLAEE
HHERERB N 1.8 W EHZL A5 3 MEL, BIHKTA ERERIR. FHE, RER¥H 14 T HZ%A

B aME, BNTHEKER EREELE.

PLAXIS
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I%ﬁiiﬂfﬁﬁ PLAXIS 2D 47k N2 LRI /355817 TR X BFFERAHIE 1 PERMNKEIBIIEFI
o kS, TIFFERAETHINGE, MEAREMETE. ERKEMFEAZHEME. BT TIE
A*” MAEHIZ 1 PN BHNEEE A TIEEEER . Fitt, BNAESRIE S Z sIEmEEE 1.
B#x:

- ERRE AL - A E .
- EBREER (BB R R,

o THEK (A) Hik A,

. ENHEF.

. RSN IHEEMNRE.

- IR CURELERE).

JUTEER

AT RETTRIOSEEL. A TR0 NRBET RETHRERR I TRERT, XL
BEEE TR EISIEA, ARCTE BISEARES. SIERE 30 K, MARE 20 K, HUEEHES
X, ARATENEHRE, BRI 30 KKOBEFTE, SB5 KOKkTHTH, WIBEREE
RREWE. Wb 2 KB 7 KEEMMETS, BR% 5 kN/m?/m,

TEL EI 20 KAKLEHEK, REEWEERNE—IIFRFLE. Underneath this clay layer there is a

stiffer sand layer, which extends to a large depth and 30 m of the sand layer are considered in the model
which is shown in Figure 42 (28 52 77).

43 #* 53 2 3% 30 % 23k 53 43 %
- e e e e re +
5 kN/m%m 5 kNim?#/m
=E
1 ;
19 HER
Bt
*
10 %
3 Bt \/
s OIS
=
L]

B 42: K TIEHRIG R/ LITIRE
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BAT/UATEREZXNRE, EopIAFEE—F (EM). E=PFEREZEM B PRIZIETRE. $ER
RAMEEER, WR— M BIEPATASHIR. BEFEERNABESLHEZENZEEREE. 5
TR EEAELL, FEFRMEERER . BXEREARERTR, HEAERERRFENAASH.

3.1 gIEFHInHE

WA FE B, B PLAXIS 2D.

TR,

ERERME OORERED, HAERIRE.

EERETE, SRS (PENT) MBI (15%58) NREET.
BEBESEREEN Xnin = 0K, Xna=65K, Ymin=-30 KELK Ynax = 20 Ko
REBETAMERAOREE, RELHWE.

mERItEERMEEEZ. MERMEOXH, HERTEEANE, TUAELLEXLE.

ok wbh R

32 EXTEMESF
T RIS, ERATUTRE

L sozmebrline B 37 x = 0 R0 SETL.
BabestEEO.

2. FMEELRE, HEHSEREATE 20K, KE 0K,

3. AMERLE, FBEHSEEEATRRIRE 0K, KE-30 %K.

4. BEETLREIKSLE E A 18 K.

Next the material data sets are defined and assigned to the soil layers, see I 14 AL #4 4 2045 5 (58 53
n).

3.3 SIEMIEMRIEIES

FEUERINBIESE, —TRTHLE, 53— TRATHLE.
The layers have the following properties as shown in Table 4 (58 54 11):
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IR E R R

4 BT EOMREERNRE

¥ B it it L2V
=M
TiRER =R WA | ik
Hik 5 TR ek
NampuES Yunsat 16 17 kN/m3
e fNES Ysat 18 20 kN/m?3
MU &
g;ﬁ’igﬁgziﬁﬁgﬂ: Y Esgf 4-103 40- 103 kN/m?
r%lﬁl%ﬁ(ﬁﬁﬁ’ﬂfﬂi%lﬂu Eoedref 3.3.103 40-103 kN/mZ
ENE/ERRENIE E, 12-10% | 120-103 kN/m?
JAFAEE Var 0.15 0.2
?E%Fiﬁk%ﬁﬁ’lﬁﬂ’ﬂ m 1.0 05
MR (EE) C'ref 1 0 kN/m?
Rt @' 25 32 E
e ¥ 0 2 &
IEREL Ky & K, 0.5774 0.4701
MRk
HiR&k FrAE FRAE
i HEKE HaKE
FEEAREE x x
IKEFHEBER ky 1-103 1 K/X
EHHRESER ky 1-103 1 K/X
AE
Srength determination =S =S
BEHREF Rinter 0.5 0.67
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EXNSEHTER
LS
Ko MIE - B3 B3l
MEBERESD POP 5 0 kN/m?2
BEZEEEE OCR 1 1

EQEMBE, BEHITUTESER:

1., =
BB RE O PR .

PG ER O+, WERBERAEL TEELARNREER.

2. BEPRIEEORHNIERE, SEFMNEESE.

3. For the clay layer, enter Clay for the Identification and select Hardening Soil as the Soil model. 4% #f7k
KRN B ATHIK (A).

4. Enter the properties of the clay layer, as listed in Table 4(28 54 T1), in the General, Mechanical and Flow
parameters tabsheets.

5. BERMATF. fEBE TAERRPEIFFINED. MASH R E 0.5,

S HRBUAT ARG LABESFERERREK:  (an(9;010ce) = Rintertan (P0i) ¥
inter — Rintercsoil’ﬁ‘:q:: Csoil = cref ’ 1%5%%@(% 54 ﬁ)

c
Eltt, SHEMBEAEPHEREBFIMERDELL, ERBND Ry EFTRLCFEER GRAEER) AT
RN (REMIZD.

6. EFNRIRZETIH, RE K HERREIEABELL (OCR)KHREE. KM LB ERES (POP) EHIRE
5.0,

7. For the sand layer, enter Sand for the Identification and again select Hardening soil as the Soil model.
The drainage type should be set to Drained.

8. Enter the properties of the sand layer, as listed in Table 4(Z8 54 17), in the corresponding edit boxes of
the General and Mechanical tabsheet.

9. BHEFMETF. EREESD, EFEFHER. MASH Riner B 0.67. XAKIESE.
10. FHEBBEESELENNLE,

pa -5

o OB TRISEEPERFRIEIETR, REES5THAEEHEEREERM (Rinwer = 1.0)o

o HEE, Rper E< 1.0 2R EFEBEMNE (BXFEMER, 152RE% FM PLAXIS 2D FRIEN
Hayo

* Instead of accepting the default data sets of interfaces, data sets can directly be assigned to interfaces
in the Model explorer by selecting Interfaces > Interface_#_# > Material mode..

3.4 EMGEMTE

TXNATHER M, REGHMZEZEHEE.
1. BHGWEDF, BEEGERERXNPRNGHETER.

PLAXIS 55 PLAXIS 2D - 2 FEF
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341 EENMIERE, BT T RE:

A diaphragm wall with the following material properties mentioned in Table 5(%8 56 T1) has to be defined:

;5 MESE () AMRIEN

Property B | By
3
ZE e Sl st
£ 74 10 kN/m/m
B L FL =
R &
& EEM =
e e DI BE EA; 7.5-10° kN/m
25 Rl EI 1.0-106 kNm?2/m
JARALE v 0.0

1. BHEMETEEPHEIEERRE.

2. In the expanded menu select the Create plate as shown in Figure 43(28 56 11).

r‘,- ] Create fixed-end anchor

=
* 4

-

Create plate

*  Create geogrid

o %, Create embadded beam

]
= |

-
] ﬁl‘z Create interface

Create discontinuity

*¥a  (Create node-to-node anchor

/& 43: Create plate option

3. ELEXET, FARBHEKTLN ESHAIE (50 20), AREHET. ETHEN 30K (50-10) FEd,

ARBEHTEREE.

b pHMETALTNERRHZEE . EHNETOPEHRELXRSHRENR, ARLHHER

o MAHMDOIERBIRERARIR, HMAZE 53 56 TG EREM.

5. BEMEXRAKIES.

6. VHREESEAUR EIEEN B JLITRIR o A0S, FHAEARH R AT U RS L D UL

7. BEHE, KAMBEED.

PLAXIS

56

PLAXIS 2D - #(FEFH}



IKTZHEIE T
RN TR

AR BERLT, E—TURLEREFE—I R, BERTRZEREFE—FE&. EARKERLK
HFEMBLORBEN RN, FRERIFESR 5% F M PLAXIS 2D

342 BEENRM:

1. Right-click on the plate representing the diaphragm wall.

Line_1
. <
Create P | % Create line load
I Plate » “;}' Create line displacement

. Create line contraction
Merge equivalent geometric objects

Create geogrid
Snap

-
—
1 M &

= Create embedded beam
H Tabulate

Create positive interface
Delete

p

Create negative interface

-—
£]
i

Create discontinuity

P

Create node-to-node anchor

Create well

+
LT
+

& 4
1

Create drain
Create groundwater flow bc

Create thermal flow bc

b NN 4

Create added mass (Tech. Preview)
44: Create positive interface

2. EEFQE > EARE.
3. In the same way assign a negative interface as well as shown in Figure 44(28 57 ).

R

 Inorder to identify interfaces at either side of a geometry line, a positive sign (& ) S (& ) is
added. HEFFSIEERZ B EIRMEA M.

s AAFRAEXNEHEEREF. X2—MEHE, TRTRCAENBERE. EXEHFITEN, 1F
ALEXEHIEFERE, RAREEFENERHEEEMUEERFSHNE. BRERENARTE
BEXHRE{E. For more information about interface properties see the 7% Fff}f PLAXIS 2D - Chapter
5 - Advanced Geometric Modelling options.

343 BENZHRE, WHITUTHE:

1 pHMin T AR REIREIRA .

PLAXIS 57 PLAXIS 2D - 2 FEF M
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2. EENE-NZEME, HRARBHEEAAVE (50 18), RERE. BAREEAEHD) 15 KE (65
18), REHRBET. ARBETMRE - MR RREE.

3. BEENEZ/NZEME, BBAARBHEME (50 10) FHET. BEIZE (65 10) HERET. AEETT
FREEHIE —MZRM AL E

4. BEAEZEMBFESEX, BAEMNETEZEELE (y=0).

344 EEMNZH, FITUATERIE:

You will define a strut with the following material properties shown in Table 6(Z8 58 7).

Fe: X GEA) BIMRRME

Property 4 X By
-y
RSl - S
LR &
FESME L gz 5 m
b S I RS EA 2.106 kN

L. Click the Create structure button El_lin the side toolbar and select the Create fixed-end anchor **{ in
the expanded menu.

- BERARFEENE] (50 19) HELRFRALHE. A fixed-end anchor is added, being represented by a rotated T
with a fixed size.

N

w

" BEME T EEFNERT *Sl-?fi’f'ﬂlilo Set the Set type parameter in the Material sets window to
Anchors and click the New button. I N SHAE A BIRERIFRIR, FHHAIANTE 6(F 58 PRENREM. B
HHAEXABIESE.

4. BEHEMEXAMRIE.

5. IRELEXIHIRFE T HEMT.

6. EIERFENER/T, BIIRFEMR TRESEEPRENMIET, FHREBURE SIA .

The anchor is oriented in the model according to the Direction, and Direction, parameters in the

Selection explorer as shown in Figure 45(5 58 T2). & /7 B 7 LEBFE B .

| Selection exp]orer
| & @ Peint_7
x: 50.00m
y: 19.00m
=1~ FixedEndAnchor_1
=1 Material: Strut
- General
- Mechanical
Apply strength reduction: []
Direction ,: 15.00 m
Direction, : 0.000 m
Equivalent length: 15.00 m

B 45: “EEEIZE 7 FHIEEFSH
7. I 15 REVFHKE, BETEREEN—3.

PLAXIS 58 PLAXIS 2D - H(FEF M
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AR FYUKEREERMEEA R ZBMERRERS. M T—RAZETEEN—FRIZERR, ARZ
i v (8] B SRR 2 [ E Yo

345 BEMNTHEEE, HHITIUATLER:

1. +
Click the Create load button * in the side toolbar.
+
" 3 K + Y — s
ERFHR AP EFURETHET ¥, EXSHIEH.
3. Move the cursor to (43 20) and click, then move the cursor 5m to the right to (48 20) and click again. &
EBHTREE,
4. In the Selection explorer assign a value of -5 kN/m/m to the y-component of the load (qy,start,ref) as
shown in Figure 46(88 59 T1).
pri Sl
y: 20,00m ~

x:48.00 m
vy 20.00m
=} LineLoad_1

A S

Ty srar reft 0-000 KN/m/m

Q. start ref' -1.000 kM/m/m
9 spry e |* 1,000 kN/fm/m

=} DynLineLoad_1 v

46: “EIEIE 7 F AL E

3.5 4 B M4

EEWE, HERUATEER:

1. Proceed to the Mesh mode.

2. frintzrh B R ERIgIRT . T RRIMBSY, BERRET (BRE).

3. Click the View mesh button ' to view the mesh as shown in Figure 47(%8 60 T1).

PLAXIS 59 PLAXIS 2D - 2 FEF
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B 47: £ RIS
4. BEHEXAEDF, KAMEIERF.

—— \\ L= N | 5
36 EXHITHE
EXEF, ZREETIEATUHSMERAER. 5%, BRERZEZMERE. RRHITIZHE, QERTXR
FE AT . REFRHHRIE, ERIZENSERE. BERERIEERFERE AR LK #HNIZERX .
AR A S IR
In PLAXIS 2D, these processes can be simulated with the Staged construction loading type available in the
General subtree of the Phases window. I {ERT ABUES BUEBERRTIREIAEHGNES . NIEFR

E. HiE, BFAoHERIEXPRESIGER T ERER. BFRIE T AE R R XA EIiLIR
FARIUZIREY T %

3.6.1 #IEMEL

1. BESMERIED <, $EESOHENE.
IR ER.
2. RIFEHEAEE A KO BF. HRMALEFFRAHERT, BRESHTREMEEAERERES.

PLAXIS 60 PLAXIS 2D - 2 FEF M}
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36.2 Z1MEL: SMERTarE

L ZEBR BRI S 8E oh 2 R MM B4R SRR RN ER .
ZMBEMBEIRERY. EREH, RIEE. FE. IEMEEN, FR/LANRECTEERS.
2. BEHEMETEEZPRIEFESZMIRIZ. Inthe appearing menu select Select line > Select plates as
shown in Figure 48(Z8 61 M).

y g AR
&/ 48: Select multiple objects

3. In the drawing area define a rectangle that includes all the plate elements as shown in Figure 49(58 62
).
4. AREBHLREXETREE, RENLETOCRE PIRFERIERTT.

PLAXIS 61 PLAXIS 2D - 2 FEF M}
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Y A e ||®

Y

[& 49: Selected multiple plate elements in the model

BUHIR IR, ATABEISIMAEM REIEEFIEENH BRI .
5. ARBENHEEIGEHEE, ARMNEIMSE FIEEREER.

The load has been defined in the Structures mode as -5 kN/m/m. A A 7E3%&3E%) 35 28 ik shiZ (& .
6. FARRE RIET A R EBLTIENKRE.

AR BYARAETHENR/LMEREZ, RENETFCRETERIFENNAE (EH), FTLUEERE.

363 B2MER: F—NIZIEMER

MR E R B R MR .
BTN SR B R — N BN L. BT, SRS E R ST R M — TS, A
BECEERNR.

AR EEFRIRMERRE, BEMEIKERPERZME, REREEFMMERE. i, B3E
MERE O BORRIAH B ThISK 8 ik R RN B RIEE XN ERET, TR EHRIRXMERANIRE.

2. ZMERRIEREIZEE A%, Inthe Staged construction mode all the structure elements except the fixed-
end anchor are active.

3. ALEIXEHFARPATH EAKE, REERRERPEFIHBIFED.

The model for the first excavation phase is shown in Figure 50(88 63 T1):

PLAXIS 62 PLAXIS 2D - Z(FEF
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EXHHITHE
e ||®
Y A S |®
L -‘-'x
S| |l®

/& 50: Model for the first excavation phase

364 BIME: REZH

L amEmmE s e RN RRE .
2. BSERHE.
THT R R E R OME.

365 FEAME: FZA (KT ZHEME

BEFMNBRE ©, FNENE.
2. EREANNTSIEEEE 2. CRIZE SR,

JEFE: Note that in PLAXIS 2D the pore pressures are not automatically deactivated when deactivating a
soil cluster. Eltt, ERXFFERT, KERBEZEXER, FHEEEHKTIZHE.

The resulting model is shown in Figure 51(58 64 T1) :

PLAXIS 63 PLAXIS 2D - Z(FEF
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/& 51: Model for the second excavation phase

366 FES5ME: BE=MZEME

EREHHNE, BENGNEE— R RBE.
L wasmmpeza ©, BmEne.

2. FEMEAMETREREGHMIESE =248,
The model for the phase is shown in Figure 52(58 65 52):
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. »-I.
e |®
VA e ||®

R -

X
e ||le

52: Model for the third excavation phase
HHEXETEM

36.7 ITIHE

AR R, BEETRENNR, UHEEREH- LR N N-NEE. BEemittiRE, 58
BATLSE:

L 554 vh 2 o Jo iRk 4R il = .
EEENS RIS PR R, R AE IS HRE.

2. fEEA EATEE AT BMAE (BN, 5010) EiEiE—35 s, M AT IZIE B BHLERIS .
BT FETI R ik th S A AT E A S A SR IR — A S (B A

3. BEA FANERET EREMES, EMRMERFHRETMNERF.

4 gritEm Y, Eme.

ESMERIITENE, B4 IMstage FHEEARKA 0.0 B XE 1.0. kSHEREHEEEEOF. &
Y Mstage {EAEE) 1.0 B, IR, TEMERSTH. & XMstage /T 1.0 B, MRSMBEEITITE
B, RFHEHESHR. Akt IMBRN&UREERLE THIMKE, BhrgEEMRRE. X

SHERIRIEMRESR,

PLAXIS

BB WS F M PLAXIS 2D
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3.7 BEHRIHELER

BRY LA FIN DS, TAIERMEEFEREEUNRFN. BERERTENSER, HHITU
TR

371 AFFR S

BEEEUBINS, FPITUTLR:

1 BHHHEORORATHENER.
2. pRTARHEETTEERRE R,

As a result, the Output program is started, showing the deformed mesh (scaled up) as shown in Figure
53(38 66 T7) at the end of the selected calculation phase, with an indication of the maximum
displacement:

53: B=TEHN B IT I B TE 1%

AR
FERLERSD, ATRUEE B EHTUEIR R R AR RLETRIT I/ KRR B b i A B8, L9RFNIEE
NBRIE R

3. EIFEHBH > WERB > |Au|.
ZERRTIUBEBNEGIRE, FRIEESETAEBIITEHIRTR.
4 om TR hRE kIR .
EiZES, FESANIBIEE R TR, SENKERTHETEE.
5. EIERBNH > TERNH > EHERS.

PLAXIS 66 PLAXIS 2D - 2 FEF
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The plot in Figure 54(%8 67 T1) shows the effective principal stresses at the three middle stress points
of each soil element with an indication of their direction and their relative magnitude. i3 %, 2iEEL

AL ERNRE. ENANHEERRERREE - MRIRIIXE, iﬂi’é‘lﬁﬁ—\ﬁ\d\ﬁ’ﬂ%&iﬂ

X1,

A

ﬂfﬂ‘?\%* \/HY ++

%/

I
ﬂﬁﬁﬁ%ﬁ@ﬁ

HE ;
%mﬁwﬂﬁﬁﬁﬂﬁ e

it H

+a¢%«ﬁ

¥ +F-
/N JipL %.JD( i ﬁﬁ

54: FEHRIGHIE R TT

372 BIHFIERE

EE T ER A S TR M8 RIS,

PLAXIS

- WEEE

TA =N ERHAOBFED.
EFERBERN > BFE M.

The bending moment in the wall is displayed in Figure 55(88 68 T1) with an indication of the maximum

moment:

67
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PLAXIS

55: IGIHEZAE

. NAAFEEHEFR T Q.

Bl YRR T,

AR AOXREAATEREAATOMTE/LVAXNREAEOZEYHR. ERETATBTRHEHESR

AANEO, X2 windows FMEH L B IED.

AFORBPEEE—NEO (BERTE/LANRMBERNT) . NEXHE.

XHAT (kN) £ ERHREFER

- BERT A& FAEMEETR R

R R EERE O

- BEEELEMER.

B2 AR 138,
ST x 1, WTRRSREIERIFES A, ERPIEREREER - BBAL- |ul.
Ty 4, ETRSKEPREIMBER. EHEEEEAY - IMstage.

- BERERZT WA E Tk,

As a result the curve is plotted as shown in Figure 56(58 69 T1) :

68

PLAXIS 2D - #FEZFH}



K2R T
EEHHAR

1.00 - ¥ ¥

0.900 f / / Chart 1
1 AlmnE

o] /

T i
ARws 4

S /

0.300

IMstage

N

0.200

A RREY
[

0.00 =
0.00 00100 00200 00300 00400 00500 00600 00700 00800 00900  0.100 0.110 0.120 0.130 0.140 0.150

ul [m]

56: EIHBTH B £t (15 2%

HILERTHRIME. E8 1M, IMstage BHM 0.0 EXA 1.0. HEMERMZHFZFNR /) RRBHT
MEEX. BEVNRERET, ERLTKE, ZEEAFRE.
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AEEH TR T it EMREERE TR HER R BiakkiEk T SBERERA (TBM) 8175
ZlLE, UREHRAREBEMNE. HiltdEd, THRREWIEEZE, XERERERERERS
REEE IR N TR T AER. RESRIEREANX—RO, BRTHERITIE, TXEEk
THRFHENERDHFIILER . AREUER ERRI A EMERASME, ALETILXLRZMHRIVE S
Bt WUERBRTAERITIHEN . BEERT LD RA.

B#x:

s RBEiREIHTEER

o fERTHK (BB ATHIKIT HER
JLTER

The tunnel considered in this tutorial has a diameter of 5 m and is located at an average depth of 17 m. The
geometry of the tunnel is shown in Figure 57(%8 70 11) .

- 10 = , 20 3 4
+35+é:' &
ol 1 —
it
/ \ Bt
10 3
A2 - -
AT e
FEt
303

57: BTt /ERIBEE T FELITEE
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EXTIEMES

41 giEHFIMBE

ZRUEHME, BEBUATLR:

1. BRIMIANERF, RENREFRIZNEEFEFFRFEE .

2. AHEBMEOMNBRBRES, WABRNIRE.

3. AREETYF, REBERE (FTENE) MR (15-1R) HEREIED.
4. BEBESHEEN Xnin = 0K, Xnawx=35K, Ymin=-30 KELK ynax = 3 Ko
5. REBBEMMFEEMNHYE, RERTHEXARBREEED.

42 ENTIEMES

THREERENTRINE: L8813 KR LB AEN, HRERRELUZEEEM. FHLET
FE—R2RENEWE. KEWATEERGFRYEENIARENEME. HISERMNERAMERES
NER . XL RESMETERBR, XRIFEFEEN. ULETAHR S KENRLHLE.

BENTEBEY, ERTUTIRE:
1. o piEehFLizsn BV 3E7E x = 0 AL 044 7L.

BEhgstEREO.
| Modify soil layers O X
Borehole_1 ., % add " .
X 0.000 S
Head 0.000 Soi layers water Initial conditions Preconsolidation  Field data
Layers Borehole_1
# Material Top Bottom
1 Cay 3.000 -10.00
2 Sand 10,00 -12.00
| 3 Deep Clay -12.00 -17.00
4 Deep sand -17.00 -30.00

oo 1 | @ Bottom cut-off m

% Site response H= Boreholes |z==| Materials oK

58: X L/EE OF )L RIMZF

2. Create the soil stratigraphy as shown in Figure 58(58 71 T1).
3. HERFLHRIIKSLIRERTE 0 Ko

PLAXIS 71 PLAXIS 2D - Z(FEF
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EXTIEMES

421 BIEFDECRIBIES

ZEEAFTEM T ECBUNIESE.
SNFEAFLE, RIEFMSYRERREEMMEM. ik, FESRFRFPBMN E'ine A syinec EHo E'er
Suref WEMASER y o NEEE. Eyer N, E s, WEFMEREREEMMIGEM, BENT:

E'(Y) = B + Ejp 0pp = )

$u(¥) =8y ref ¥ SuineWrer =)

MM THIENHEEEEREFRENESSY. EHBEESD, FEBRMARFHREE. Enter four
data sets with the properties as listed in Table 7(%8 72 57) and Table 8(58 73 T1), then assign them to the
corresponding clusters in the geometry model.

BXERBUTREM:
R 7: HTEOMRURY

Property B Ht | REHT B
E=0
T ER - EE/R-FEfR | EEOR-EEfE
HEzk 268 - AHE7k (B) | AHEK (B)
NaMBENES Yunsat 15 16 kN/m3
afRfES Ysat 18 18.5 kN/m3
LR &
SERNMRIEE E' ref 3.4-10% | 9.0-103 kN/m?
JARALE v(nu) 0.33 0.33
HIRE IR SEIEE E'inc 400 600 kN/m?3
xR Vref 3.0 -12 m
SE R HKEYRE Su,ref 5 40 kN/m?
AHEKEIYI52 E inc. Suinc 2 3 kN/m3
YIS
BmE - (73 FRfE
TR - S FEAE
HERREE - x FH

PLAXIS 72 PLAXIS 2D - 2 FEF M
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EXTIEMES
M7k
KEREZER ky 0.1-103 0.01 */xK
BHAREZIER ky 0.1-103 0.01 HK/K
AHE
SR 3R E T Rinter 1.0 0.7
s
Ko MIZE . =z E3h
WE DR Kox 0.6 0.7

& 8: WLEMHEM

Property AR i+ RERL =i

=M
TRRE - HS-small HS-small
Hezk 28 - HE7k HEzk
NMEMBENES Yunsat 16.5 17 kN/m3
afRfIEE Ysat 20 21 kN/m3
Mg &
Eﬁgﬁz};]ﬂzﬁmﬁ Esg™™ 25103 42 - 103 kN /m?
i%ﬁTﬂﬁﬁﬁ"]tﬂ E,ed® 25-103 42-103 kN /m?2
g/ EFREENE E," 75-103 126 - 103 kN/m?
JHIAEE Var 0.2 0.2
Ml FE Rz 737K Sk #i
M TH = m 0.5 0.5
gﬁggﬂffﬂ"ﬁ”ﬂ Gy 80- 103 110 - 103 kN /m?2

5=
?J;St;figz Go Y Yo 0.2-103 0.13-1073
*ljjgéjj C'ref 0 0 kN/m2
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EXGEHTE
MR &
B A @' 31 35 B
BIRK A Y 1 5 E
Tk
IR - L3 ¥R
3 S - FEHE GiEL
EERREE - x x
KFERFEBIEER ky 1.0 0.5 */xK
EHSEEER k, 1.0 0.5 */K
AHE
SRR TE X - Tk F5)
SR HTRUE T Rinter 1.0 0.7
oIl
Ko ME - B3f Bzl
MEBERES POP 0.0 0.0
BELE % OCR 1.0 1.0

EUEMRE, BRITUTSR:

1.
Click the Materials button in the Modify soil layers window and create the data sets.

=\ L+ —
43 EXLEHTTE
BEEMEIFE N ABEHTTE,
431 EXFEE
XEEENBRERREBENA:IS. EMEX/UTERE, BERBUTSEGITEREE:
L In the Structures mode click the Create tunnel button ) in the side toolbar and click at (0 -17) in the

drawing area.
The Tunnel designer window pops up displaying the General tabsheet of the Cross section mode .

PLAXIS 74 PLAXIS 2D - ZFEF A
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EMNGEHTE

i wN

AERREE TR PR ERIE .

BN —FRE TR PR E X AF L.
E5EERREBAET, BHM218EHRN-25. AEEXAHEH.
BREBIET RN BN AFRE .

BESRER. ZBRIIRTHRBETR—MME, ATUAERPEXEBRNEN.

o

ELRBED, FEERER 25K,

The generated segment is shown in Figure 59(88 75 T1) .

EEGE

IHF)  $RER(E)
S|P
i HE S
Fal  EW

0 Segments(0]

2
k2

Tunnel_2_Segment_1
= Tunnel_2_Segment_1

=} Tunnel_2_ArcProperties_1
#§3: 1.000m
424 0,000 °

41: 0.000 m
42:2.000 m

Ll

Coordinates (0,000 -2.000) Rulers | Origin | Crosshair | Snap to object || Sné

£

i

59: BB L9/ L 1T /EE

SEFE: In the tunnel as considered here, the segments do not have a specific meaning as the tunnel lining is
homogeneous and the tunnel will be constructed at once. 8%, £ FFIERT, ZENEXETHEEE:

o BE (WE) sisiEsiE TN M EET.

s FEMBEZBEEATRNFNERM.

¢ One would consider hinge connections in the lining (hinges can be added after the design of the
tunnel, in the general drawing area).

s BEMKBEENREFZREIMER (BN, NATM BRE).

7. Click the Properties tab to proceed to the corresponding mode.
8. Right-click on the segment in the display area and select the menu Create > Create plate option in the

appearing menu.

O ERERHES, TSNS B RN, REAEMSIRAF IR ORISR, Specify
the material parameters for the TBM according to the Table 9(Z8 76 T):

PLAXIS
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EMNGEHTE

3 9: IRATHRLE 1

¥ 23 TBM L) B By
BN
Material type - se sk s -
BAEE w 17.7 8.4 25 kN/m/m
R LEAFL - = = = -
M
EEEM - = = = -
i (IR EA, 63 - 106 14-106 1-1010 kN/m
SRR EI 472.5-103 143 - 103 1-1010 kNm?/m
JAFAEE v 0 0.15 0 -

AR BENEHMER (Oh5%) A. TUERNMRRRESETEERNERYE. FH, BEFABE

— N EHAHE.

10. AEHHERXETHI%E, AEERRHSEEDIEZEESFEIER.
11. AR RXEHRZ%E EABEE, RAEEERISKEDRZENELEWSIIET. In the polycurve
properties specify a value of 0.5% for C,et. The tunnel model is shown in Figure 60(28 76 T1) .

EEatE
THF) REE)
- H Q | o

F ARG
®3 %4
o ShceSegments[0]

TCS_2_Polycurve_1
= TCS_2_Polyaurve_1

-} TCS_2_LineContraction_1
Behaviour: fEiEHEE
C ot 0.000 %

i} TCS_2_Negativelnterface 1
HEHER: ML
IR [
HEEO
SRR 0.1000

=+ TC5_2 Plate_1
##}: PlateMat2D_1
R O

Ll

Coordinates  (1.000 -1.000) Rulers || Origin | Crosshair | Snap to object || Smi

3

Zid

PLAXIS

& 60:

Tunnel model in the Properties tab
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EXLEHTTE

AR

o Cof B 0.5% B R BIBE EU AR FRIREE 5 0.5%. MEAN7EZk E R SCPRR ZE 2 Ui —3 . Eitt,
FH I =4 B2 MU 4R 9 0.25% o
o WHEHMNEHTARRTENA, XBURATREEZREAMTRANE.

12. BHRERBEXEERSEERS,

13.

XARER TR E O .

432 EXER

IR S HEE AR R RRR.

Mitigzeh, IO > SIER |, RELHI—M (53) B (15 3) MM RFREN.
Create a material set for the building according to Table 9(%8 76 71) and assign it to the plate. f&&ICA

1.
2.

3.

PLAXIS

R E+ B AEM B

From the side bar, select Create line > Create embedded beam *: and draw two piles (embedded beam

rows) from (5 3) to (5-11) and from (15 3) to (15 -11).

Create a material set for the foundation piles according to Table 10(%8 77 72) and assign it to the

foundation piles.

3 10: A RLR T

BY B EL Al By

=y

ZE e Sl s

BES Y 7.0 kN/m3

Mg

HEiB)EE L iy 3.0 m

Cross section type FEN

fyrsgeﬁned cross section Solid circular beam

B# 0.25 m

Ml E 10 - 106 kN /m?

1) {0 B2 REL 3 53k

i iE M EEREL S Tokin, 74, A 1.0 kN/m
T s, mez, A 100.0 kN/m

@A A H#EFE Fo PR

77
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G

WM&
Him/k H F =% 100.0 kN
RENERH HEE =

sEFE: With the Default fixities used, a plate that extends to a geometry boundary that is fixed in at least
one direction obtains fixed rotations, whereas a plate that extends to a free boundary obtains a free

rotation.

4.4 4 Ry NEE

ERMERT, AHEZNRELBERESY (d). FIE, FHxR GRMBRAR) NATBEIALE

#590.25,

1. Proceed to the Mesh mode.

2. fEiniteh R RMARIRE O, MTARABSY, BERFER BE),
3 Click the View mesh button ™ to view the mesh as shown in Figure 61(%8 78 77) .

4. BEXMAEDTF, KHARLERF.

PLAXIS

FE61: LRERIPIIE

78
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EIGHITHE

45 EXFHPITHE

FEHITOM EiE T ERERRERT .

451 #IEMEL

1. EASMERIER, BEEGTEMER.
2. MIEMERESIN. RIFEITEEE N KO FEF. KEFARBESHILFEENHN y=0.0 KEERFLE~E.
MREI ., EMERRRE W R ABUHRMIEIRS.

452 EI1ME: BR

E— AN EM AT RN,
L s R =, SEHME.

2. In the Phases window rename the Phase ID as Building.
3. ATHIEHISH TR, %IFZ8E undr. behaviour (A,B)iET. HASHAEHRE EIHZMEREH.
4. T4 E X IEUE IR A £ Al -

453 E2MEx: TBM

L s dmimmER s =, QEEME.

. FERRVERE O i R SIS B T R I IR E B BT,

PRI, SEREHENNICE. ERENEES, BUESOEE N LIRKA, HEKEHEEN
=

. ECERMM R RRGER VM ERAR (E RS TBM MRE) UEARE. 518, KWHEELNES
KBRS

w N

B

454 ZEIMEL: TBM$EE

L sasmimmER iR, QEEME.
2. ZyEIR. 7EEHENIAEE chsE L.

AR
o WHEsRs TBM SERFSRIIEN Gk EERATRERER).
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R

s BEFNEASHWEFISERENESRIIAL. WEIESBENHENNRENZERHAT AR LK
BN DWEF BB NEHSIER.

455 BAME: Bin=kRIER

FERFEIREN (TBM) BRI, SENERLUETE TBM FREBEN E 2 ERIER. XtERE L EwNEDRE
BUEERITIRE.

BESRIMMERIZE ®, BIEHMER.

ESMERTERXT, BUHSE TBM (R, 517 EFULE .

LIEREARAE, ERFNITRED, BUEKSEN

AEFHTRERASEE HPREXET, H1 per REN -230 kN/m?. BEBRANENSHREE.

Wb R

456 FEHME: WEZRE

BERMMEBIRE ®, SIEFMNE.
ESMEBEET S, BRERNNLAREAT.
SBEMR AR E R 5 RH

BT RYFRRBENS LW E, BHRTEIEE 7 EHRIE.

L

457 PITHE

L gEsnieeh g g IR AR
2. Select some characteristic points for load-displacement curves (for example the corner point at the
ground surface above the tunnel node 6130 and the corner points of the building node 9647 ).

3. watEma e tame.
HEERE, BERen b geme.

46 Z5R

WEE, EESEE—MTEMBRHREEEFTELERIZM. The Output program is started, showing the
deformed meshes at the end of the calculation phases which is shown in Figure 62 (58 81 72):
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#HR

| SHRAUEIIN
N e

] —
\ | A
L\
VAV

.

ry

s

II'- | _ = 'T £ ,/;- :
— \ \ ) /

62: Deformed mesh after construction of the tunnel (Phase 5; scaled up manually 20 times)
MTE_ITEMER (BREEEARLTERK), THRRAHA—ERETE, BENEER—ERETR.

LM ER, WEDRHEITFERMEXREEA. TURENE, FNNRETRFES HHEXMIETRE
A2 7. The plots of the axial forces and bending moment are scaled by factors of 5-1073 and 0.2

respectively which is shown in Figure 63(58 81 72).

))

[ 63: B[ ER G #TE RT3 e 7 T

The plot of effective stresses as shown in Figure 64 (58 82 T2), shows that arching occurs around the
tunnel. it TIEREREN E LR . Eit, SEMENHEDNTEITEMRERHE .
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5

;ﬂ&’ vyl AN BN
v a*n v‘f {{t {:'f:':' N R
%I:’t **::;1" RSB
} R QAR A
+:1' i | feorce -li_++1j' +{+ i+ ++ ++
iy NAZY ANTNEVAAVAS!
5L ol AR R R
FANIRY SATAY VAN ++++++++++++++++++ ++++i
VN ++ i +i

AT #ﬁ i

¢ﬁ+ﬂ+++¢++

++ ***ﬂ VAN

L ;brj% ﬁ}ﬂf ) o i
Wﬁwﬁﬂﬂﬂﬂﬂm% P4

64: Effective principal stresses after the construction of the tunnel(Phase 2 TBM)

To display the tilt of the structure at the end of lining installation phase:

1. B0 FRIEENEIR .
2. BENTFEMERANT A (53).
3. BERMNTEMARNT S (153),

The Distance measurements information window is displayed in Figure 65(58 83 T7) ,where the

resulting tilt of the structure is given:

PLAXIS 82
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65: “HEENEES B

PLAXIS 83 PLAXIS 2D - ZFEZFH}



B&iE i T 5 [ & RYSTTRE [GSE]
HR

PLAXIS 84 PLAXIS 2D - ZFEF A



NATM Bx1E1Z H&E [GSE]

AFZUAA T A PLAXIS 2D i#1T NATM BEiEEE D H. NATM B—MIEAR, ERBEERELTFEIZEMm
RENMEHAITIRE, FERIGFHE,

B#x:

o (ERMEBRIRFIERI NATM BRERE
s ERENEEERER I

JUATER
The geometry of the tunnel is shown in Figure 66(Z8 85 11) :

28 K 824 T K TOK 50 #

(-7 35) .
(14 30) = e VS
(50 24) (-22 24) 3 6 X
- biEs e
13 K

(-50 11) y 3

e
t-amse 1k
(-50 0) X

E 66: LFE/LITEE

5.1 #MiEIWH

EOEHWA, FRITUTER:

- BEEANERF, AEMNRERIHEERIEZEFRHTA .

- EHEHRMEONTBNES, BAEMRE.

- EREBTES, BRFEIEEATENT, HETREEHN 15-T K.

B EARFESENRETE XA Xpin = -50 My Xpax = 50 My Yiin = 0 m F ypa0 = 35 mo

[y

- W N
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EN RS

52 EMTIEHES

EXMERFMAMAZERLNE. REFEERT L1mFL-ARER. ZLEHORBAEARY FE (Ymin =

0) L#E%.
BENIRMES, BHITUUTRE:

L shol@errlind B, REE x=-22 m LOIEE—ME7L.
2. AEREEEOHRCIE=ALE.

a. 58 1 27£ Borehole_1 FHIREFTE. MIPAEIBIKE 24.
b. 35 2 BASEE A MTEB = 24 BB = 11.

c. £ 3 ERTEE MR = 11 B EZE = 0.
BHEENEBEORIBAFLIZ.
4. EHIAIEE D, EFRMEDR.

XigsE R FLE O .

5. IEEEZMHFLAVIE (x=-14).
6. 15X =, Borehole 2 B+ ZEAH.

w

a. 58 1 JR7E Borehole 2 FHIREFTE. BR, BATHE 2 EHRERR, Eitm@sE 1 RHIERFERH

I {& 30.00.
b. 55 2 ZHYSERE J ATIIER = 30 ZIEHEB = 11.
c. B3 EHSEEAMINES = 11 ZIEE = 0.
7. T x=-7 LBE—DFELFL (Borehole_3).
8. 7£ Borehole 3 #:
a. 1 EEEIEE, SEEAMNIREB =35 ZEHP = 30.
b. %8 2 EHSEE A MRS = 30 ZIKEE = 11.
c. 3 ERSEE A MRS = 11 EJEF = 0.
- R BSEFLAKAIAATF y = 0 m.
10. 35EME 67(5E 86 IR ES .

Ne)

| Modify soil layers O X
Borehole_1 p Borehole_2 * Borehole_3 |
R = 24 ) add 2 A
X -22.00 X -14.00 X -7.000
Head 0.000 Head 0.000 Head 0.000 Soil layers water Initial conditions  Preconsolidation  Field data
Layers Borehole_1 Borehole_2 Borehole_3
= Material Top Bottom Top Bottom Top Bottom
1 Top Layer 24,00 24,00 30,00 30.00 35.00 30.00
2 Clay-siltstone 24.00 11.00 11.00 30.00 11.00
| | 3 Clay - limestone 11.00 0.000 0.000 11.00 0.000
. 5 @ Bottom cut-off |0.000 m
= Site response o= Boreholes 2| Materials oK
67: LEZ
Y=
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BRI TSRS

5.3 BIEMTECH R BIESE

FEATREE=IMRE.

BEE, F—MEFLAEMBRR S E L Borehole_1 AERY, &E— M hFLAMAIS E LA Borehole 3 A%
. FEitk, x=-50m 3 x =50 m &&AFTEELFL,

The layers have the following properties as shown in Table 11(Z§ 87 71):
*®11: TRAOMRRY

Property 2 TR 2 fir
=R
TRRE - B
HEk 268 - HEk
Z:Iiﬁ'[%ui'ﬁzg% Yunsat 20 kN/m3
MMBNES Ysat 22 kN/m?3
M &
FrRAEHEK =558 Y re
e T Esd” 40-20° KN/m?
é@éﬁmﬁﬁﬂ’ﬂtﬂz&ﬂu E,. 40-103 KN /m?
ENE/E AR E NI E, 120-103 kN /m?
JHIREE Var 0.2
Wl B2 117K AR B Y
Th m 0.5
fEhH C'ref 10 kN/m?
EEEf @' 30 B
AH
BEENX - Wt
SEEHTREF Rinter 1.0
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BRI TSRS

& 12: A BRI R

2% &% Clay-silt stone FL-ARE X v
=N

TFER - ERmi Hoek-Brown

MRHTRER - Hek Heok

NMampuES Yunsat 25 24 kN/m?
afRfIEE Ysat 25 24 kN/m3
MR &

BIRIEE Epm 1.0-10° 2.5-10° kN/m?
JARAEE v 0.25 0.25

£ it SR | o | 25-103 50103 kN/m?
FTERERNMRE m; 4 10

£

o R 58 FE e AR GSI 40 55

FHEZ D 0.2 0.0

RS Ymax 30 35 E
RS H oy 400 1000 kN/m?
AHE

SBELEX - Fal Nk

sEE T REF Rinter 0.5 1.0

1. Create soil material data sets according to Table 11(Z§ 87 52) and assign them to the corresponding
layers Figure 67(5 86 T1) and while assigning the values for soft rock layers as per Table 12 (28 88
71) find the analysis for various parameters after expanding the window one of which is shown in Figure
68(% 89 ).

2. XML BEEO, HHENGRERUEXEBTE.
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= X

Sail - Hoek-Brown - Clay-siltstone

S v

General Mechanical Groundwater Interfaces Initial

Property Unit Value
Stiffness
Eim kijm?
v (nu)
Alternatives
Goef kiN/m2
Strength
Uniaxial compressive strength of inta«
logl kN/m?2

Hoek-Brown parameters

Determination Derived

m
GSI
D

Rock mass parameters

gy kNjm?2

1.000E6

0.2500

400.0E3

25.00E3

30,00

400.0

Analysis m;

-1.4E4

~1.264

—-1.0E4

—-8.0E3

-6.0E3

o'1 [kN/m?2]

-4.0E3

—-2.0E3

'J.'J'}
0.0

-1.0E3 -2.0E3 -3.0E3 -4.0E3 -5.0E3 -6.0E3

o's [kN/m2]

Next oK Cancel

54 ENX[EE

w

PLAXIS

/& 68: Mechanical Parameter

.
In the Structures mode click the Create tunnel button £ in the side toolbar and click on (0 16) in the

drawing area to specify the location of the tunnel.

XA RE R TR E O .

BHEBETF.

BT B hERMREEE (O, nmEnEaEd

a. B ERIEBILE A
b. JEHEZIEEH 104 m
c BEBRAEIREN 22°

- HRSHREERY.

BEFNREEA (O, FmIHIRER.

a FEFILE N 24 m,
b. B ERAERE RN 47°,
c HESHHBEEE.

89

- BERRERED (BH). EXREFFEMENHEtESHNREELEY.
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= X

7 maEEmEEED (O, FmipEa.
a BEZGEH 58 m.
b. R F A E % 50°.
¢ Hes B EEEHN.
B srmmEsRET <, RN LS.
B BRI — NI, A — AR,
B RRRERE o), EREE. BEEMIA ISR, .
10. BHREETE.

1 pEEmza (O, FmFnsRE. ASROEATHELSN (EBEXE) S5 (FSExE)
a7
a. B w# 2 KEHR 3 m,
b. From the Segment type drop-down menu select Arc option
CRFEEIRERN 11 m.,
d. ERAEIRENR 360°

12 i S RSB i, RIS IRIEY R R HOFR A LTS,

13. -
sz
14. — o N . N
1 BRI IR A AN X EIRAERE ERSY, M T B A iR LO BRI ERS .
Tunnel designer
File Edit
A AP
—>
General Segments  Subsections Slice
Index  Name Type I -5.00 0.00 5.00
] Subsections[0] Arc o _
1 Subsections[1] Arc - _
B -
® 10.00
8 ]
R 5.00 :
7 1
Coordi ;t 3 (-2.000 2.000) m Rulers || Origin | Crosshair | Snap to object || Sni
“ Gt e Cl

69: BB EFHIEER

15. Proceed to the Properties mode .
16. BRI EFES KL, HEHIAE FEFERIZIRE.
17. The various segments in the tunnel cross section can be seen in Figure 69(58 90 77).

18. 3% <Ctrl + M> LUTHAMBIER O. RI\FE 13 91 ), HEUBMIRFTE—MHRIEIRESE.
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= X

I 13: IRAVHRLR 1%

2% B A LA iv2
5 )
R ik
BlUEE w 5 kN/m/m
B e L S
WU &
& mEE% z
e T I EA; 6.0-10° kN/m
2 Hh RIS EI 20-103 kNm?2/m
JAFAEE v 0.15
19. ZiEQIRAIR, 7EERFIZRED, Btk E SR EFTIER.
20. BAFESREEXFERR (MIZHEAKE) KL%,
The final tunnel view in the Tunnel designer window is shown in Figure 70(% 91 51):
: ﬁt@l | Q| o
Gt | Coneraie® Goe

70: ERLE[FE

21. BEARUEMERDOBE, FaExXl.
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4 Mg

5.5 R

EXMIBEAT, FEZHREEHBERESH (H).

1. Proceed to the Mesh mode.

2. SRR B PIARIREE ©. ST REREAGSY, BEAPER (BE).

3. Click the View mesh button ™ to view the mesh as shown in Figure 71(%8 92 ).

71: 4 BEHIIRE
4. BRI, X@MEBERF.

=\ L= N | H5
5.6 EXHMNITITE
AT EMENESE, SERITOLEIE, HbEGEREW BHIGEHBERERNIN L AREE., HE
MER AN DRSO ST . KA B EEM =Sl N. HFS2EERTREEEVLEABENYBN
N o T ABEES, —HAE (1-8) pry, NATAZIHEHMMEE, S—Bo2MBRRESE, NBTZHW
[ZSEN
ERNF PLAXIS 2D fhyix#h sk, ATLUERERN 22 rh a0 REIE N, ©F B TEMECESCEN LIk
B, BREEPREIE X AZBIFMARIETF (1-8). Hlan, anREGHBGER RSB H 60% BIMIER DA R H
IMELEIAITEME (FILFEERZERISH 40%), XEREIZIEEELARNRBIRIRE (1-8) SBEE
7 60%. BIEEESERTEMEIEMMBIRIRGEIE, EZEIAF 100%.

EXTEIRE, FEEXLDR:
3

5.6.1 #IaMEL

1. BESMERIEDR <, ®EESHENE.
2. MEMERESIN. FEE, LEARKFHN. EXMBELT, TENUER KO BFRERNEEHRNT.

1R, EEEEHEE S, MBS ONENTR G 1T,
3. AGIRETERK, 8K R RS E R,
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ESGHTIHE

4. THIRFREARBE.

562 2 1ME: E—XEEIZTE (MO

L sdsmimmER s o, QEEME.
2. EHMBRTHERT, SRBETR FHKA, FTESERETE.
3. U EGEECER A TR AT, 2EEREN TS SR AL (1- B)IBE N 60%.

The model for Phase 1 is displayed in Figure 72(28 93 I1).

E72: 1 BRI E

563 E2MEL: E—Xx (&EET) B

L e SRmmMERg e, SIRHME.

2. In the Staged construction mode , activate the lining and interfaces of the part of the tunnel excavated
in the previous phase.

3. EFCHEGHBUERZLE . In the Selection explorer set Deconfinement to 100 % and the model for
phase 2 is shown in Figure 73(% 93 1).

73: E2 B E

PLAXIS 93 PLAXIS 2D - ZFEF A



NATM BXiE1Z3& [GSE]
ESGHTIHE

56.4 BIME: ERbxESHE (MAIFEREL)

L safmmeisa o, QEFNE.
2. In the Staged construction mode deactivate the lower cluster (invert) and the temporary lining in the
middle of the tunnel.

3. HRIEMEBUHRIERA MBI PR, EEFNRHFFHIEABMELIZER 60%.
4. The model for phase 3 can be seen in Figure 74(58 94 T1).

74: E 3 R E

565 BAMEL: BX (FE) WE

L s R e e, QM.
2. BUERISEWEMAE.
AR EE B AR A EIRE.
3. EEREMCEVERBUERSE . EEFENEHFD, BEIBMELIZE R 100 %.
4. The model for phase 4 can be seen in Figure 75(58 94 ).

75: F4 BRI E
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HR

566 HITHE

- FERRE R B R IR Y .
. TR AR E TR — AN S, X S TTAE T T2 T BT
- sEvtERm U, tama.

CHEERE, 25eek el Reme.

W N =

b7 &8

HEE, EERE—MTEMBEHREESITELERIZM. The Output program is started, showing the
deformed mesh at the end of the calculation phases as shown in Figure 76(%8 95 T):

P NN

76: R Ig— 1 B BREERATE A1

ERRENERERE:

1. s . 3 \ a2 i =H E3 +— X\ A A /
ERRFFARESENNE, REMnTERPENMRE S, HEDRE, EX—NER, ZER
BEFBEEEME. Select the Plate option in the appearing window as shown in Figure 77(28 95 T):

priE A - O X
prigeE gl Eet )

R
S|
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“HR

77: Select structures window
2. BHEE
AR, BEEWEESEHIESER.
3. HANFEADIEFETEE M L. The result, scaled by a factor of 0.5 is displayed in Figure 78(58 96
n).

78: FrEHI NATM FEE g Z4E
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{5 FA 38 € SE g T B2 HE (ADV]

ARG RFHIZHER T . URR TS SIESIRE T . M T PR 180 it i E s .

PLAXIS 2D St XX #pis] @R B TIEMER . ARBIRR T anfay 5 s st A A T3 AR LUK AN 1T (= S8 4 e 1
NS S, FHIZIRS R TERTE, UWERMKEST. SHX—FEAIERNRRE.

B#x:

TS AT I TR .
B TKERITEEMTLE

EREE PN OME .
BHERER.
JLEER

ZHEMELZE 20 2K, R 10K, FAIK 16 K, E 035 KRR ERFRFIABRN L. SEIEEFERME
HithSEAT 2R . ST RKER 145K, i) 33.7 & (2:3). EFZEHETIAZM, EFE 10 kN/m? B%KE
ko
HENTAEBIEIE=ZNAEHRIE. From the ground surface to a depth of 3 m there is a fill of relatively
loose fine sandy soil. iZE T A ZE&IK 15 K&, RABHASONBEBERERFWLE. ZEFIEES RRMHE
. KEREL, MTRRAIMIS. 15 m of this layer is considered in the model as shown in Figure 79(58
97 ).

ook 2K 20 %

10kN/m?

79: U E 1T T IR L

6.1 BIEHHINE

1. BERIAANIER, REMREREIIEESERFFEHTE .
2. AHBRMEORNBBARES, WAEMIRE.
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BN TR

3. AEBTES, REKREY (PEANE) MILE (15 HR) HREIED.
4. BREFFRREN Xnin= 0K, Xmax=100K, Ymin=0K, Ymax=30K.

5. RERMEENHREE, RERTHEXAHEREEO.

6.2 EXLTIEMEE
TR UMY, TR

1. ek FLizen B 307 x = 0 QL0144 7L.
BaEKtEEO.

2. EEFLAMEALE. BR LLELENRERE 30, LILEHHEREME y =30 4. XETEHNKRES

BIGLF 27, 15700 m &b
3. ¥kKigE RN 23 m.
The layer stratigraphy is shown in Figure 80(58 98 71):

| Modify soil layers
Borehole_1 .,

x 0.000 Lo - -
Head 23.00 Soil layers  Wwater Initial conditions Preconsolidation Field data
Layers Borehole_1
= Material Top Bottom
1 Sit 30.00 27.00
2 Sand 27.00 15.00
3 Loam 15.00 0.000

o [0 sottomautoff [0.000  |m

= Site response H Boreholes

80: “IEXL/E B

6.3 BIEMTECH R EIESE

FEQE=HIEE. The materials have the following properties as shown in Table 14(58 99 72):
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IR R EIRE

#®14: TR EEY

BH BFR e mt Wt By
=M
T ER il Wit | Bitd | Bt
Hek 28 il Hezk Hezk Hezk
NEMANES Yunsat 16 17 17 kN/m3
prap =R VA oy =y Ysat 20 20 19 kN/m?3
MR &
FRAEHEK =X I8 P I LRI Esg™ 20-10° 30-10° 12-10° kN/m?
FE TR ENIE Eoed ™ 20-10° 30-10° 8-10° kN/m?
ENE/ER R ENIE E, 60 - 103 90 - 103 36-103 kN/m?
JARAEE Vur 0.2 0.2 0.2
P BE R F37K AR B 1 O Th 2 m 0.5 0.5 0.8
BN (B8 C'ref 1 0 5 kN/m?
B A @’ 30 34 29 i3
IRk A Y 0 4 0 B
EREL Ky E Kye 0.5 0.4408 0.5152
MK
DA USDA USDA USDA
swee #7554 Genuchten | Genuchten | Genuhten
oS iR wt e
<2pm 6.0 4.0 20.0 %
2pm - 50pm 87.0 4.0 40.0 %
50um - 2mm 7.0 92.0 40.0 %
BREY - EAREE NEIRE | MBURE | MEURE
KESEEER ky 0.5996 7.128 0.2497 *K/K
EESESER k, 0.5996 7.128 0.2497 */K

99 PLAXIS 2D - 2 FEF
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EXEHTER
AE
SEEE N Fa) Fah kK
gig*ﬁ')ﬁi% Rinter 0.65 0.70 1.0
ERERAE = = =
L
Ko MIE Skaj k) =k
MEtBERESD POP 0 0 25 kN /m?
BEL = OCR 1.0 1.0 1.0

1. £ 14(% 99 T REHSREX=A L HRMFTEHIES.

2. B RBEESEALAHENIEE (E80(8 98 |)).

6.4 EXLEIITTE

WS, 2K, MR E A S IR T
1. BEEWETF, BREEEWERFRNEBTE.

6.41 BEXMEREMAME, HHITUUTERME:

A diaphragm wall with the following material properties as shown in Table 15(Z8 100 71) has to be defined:

& 15: MR (IR BIMRERY

e 24 B & =12
RSl S
& B =
= w 8.3 kN/m/m
B LE s FL =
S T I EA; 12-10° kN/m
THhNIEE El 120-103 kNm?Z/m
JAFALE v 0.15
PLAXIS 100 PLAXIS 2D - 2 FEF
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RNGEMTE

1. In the Structures mode , model the diaphragm walls as plates passing through (40 30) - (40 14) and (60
30) - (60 14).

2. ERARZIER.

3. FEEIFEN TR B EME
The view will change displaying a drop-down menu and a plus button next to it as shown in Figure 81 (58
101 m):

REALS
= & EE

=I- Plate
Fk: v+
AR R [

81: A EEFER 75 FAEH Y

4 mEmmizalt,
FoR R

5. ARIEFE 155 100 T)HFIL MBI, &N IEEIAMREIEE. BB F KBRS 35 GN/m?,
EIREE A 0.35m.

6. BIF REHE LA D AEHK F TSR L4 .

642 EENIZHRE, BERITUTSE:

THEZERAA=ZANER: B—EREMNNRERS, HIEEHCE. BEXRKEZREME, HMITUT

T

1. 7£ (40 23) 1 (60 23) Z[El4aHI—&& ™, EXE TN,
2. 7£ (40 20) 70 (60 20) ZiE4HI—F% S, EXEZIZEMER.

6.43 TE MM

AT LUEE 23 RS AR SRAVE S AR AR . AR ERSEAUERE S, Max SEREBHKE,
KRk, ERGEABRFESERNZHENITRT, ZRSTEAEZHEER R HITRIL.

The coordinates of the anchor and grout body are listed in Table 16(58 101 71), Table 17(%8 102 71) and
Table 18(Z8 102 T1) and material properties of grout body are shown in Table 19(Z8 102 17).

& 16: X R ALAR

WL E AR F—1 g4 E
i (40 27) (3121)
TIER
a (60 27) (69 21)
PLAXIS 101 PLAXIS 2D - ZFEFH}
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EMEWTTER
W E AR BF—I R -k~
i (40 23) (3117)
I35
A (60 23) (69 17)
= 17: BT EM (B3 =5#)
Y B I} B
MR R S
A NI EE EA 500-103 kN
SFE&ME'EE Lspacing 2.5 m
3 18: JE IR KR
EALE AR F—1TR -t
i (3121) (28 19)
ThEB
A (69 21) (72 19)
v (3117) (28 15)
35
a (6917) (72 15)
3% 19: Properties of the grout body (embedded beam )
BH AR E B
L5
[uE S et S
BNEE 14 0 kN/m?3
M &
HEiB)2E L g 2.5 m
RAE FEX
e %R Solid circular beam
B D 0.3 m
NI E 7.07 - 106 kN/m?2
VK] it
4 =) ) 22 PR D
Tskin, i, &A 400 kN/m
PLAXIS 102 PLAXIS 2D - ZFEFHf
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EXEM TR
MR &
T g, w22, @A 400 kN/m
HEEpE HEEpE S Fe BRI
MR 71 Fgx 0 kN
AENIEEHK BREE 2

i AW N

o

7.

8.

9.
10.

WRIBE 16(5 101 T EX ST ST 7.

RHEAE 17(5 102 ) PR EMNS W EEMRIEIRESE.

FELREXEHh SR, EiREEN5EaR PR T hse 8 ik 1A R AR TN AT 5 E M RHEUR SR -
Define the grout body using the Embedded beam button *: according to Table 18(% 102 7).

Create the Grout material data set according to the parameters specified in Table 19(58 102 77) and
assign it to the grout body.

Set the Behaviour of the embedded beam to Grout body as shown in Figure 82(Z8 103 7).

| Selection exp]om r

=} () Selection

=I- EmbeddedBeam
-} Material: GroutBody
+- General
#- Mechanical
Apply strength reduction: []
Behaviour: Grout body
1~ NodeToNodeAnchor

82: Embedded beam in the Selection explorer

BEMEISHEEE.
%k (3%#FEBT <Ctrl> pressed while selecting) the top node-to-node anchors and embedded beams. Right-
click on the selected region and select the Group option in the context menu.

BN TSR P RAETFH

WEE, BEE— N EINERMhE T RERRAE.

BHEERNSIEE R H Group_ 1 FHEAFZFR (a0, GroundAnchor_Top).
BIEERNSEOEREHEGZIRIBHHE.

BT RER I —HERR I EME N DRSNS AR EERER, TR XMAREREERERNT
THREFHNEALT, E2REELEHTERNNNST . ABMRENE. R TETAMEKRE .

6.44 EENTHEEEL, HFHITUATEER:

1.

PLAXIS

7E (28 30) #1 (38 30) Z (BB Lk Tardk ‘t"n*o

103 PLAXIS 2D - ZFEZFH}



{5 A s Rt T T2 4R [ADV]
£ FUPIE

6.5 4 R MFE

BEME, HEEUATEER:

1. Proceed to the Mesh mode.

2. NP BFERMEIEE ®. TRSHSH (h) ERBREIET.

3. Click the View mesh button '™ to view the mesh as shown in Figure 83(%8 104 71).

&1 83: L RERIPIE

Pe—R\ Vi N IR - 3
6.6 EXFHMITIHE
AIMBRHEEIENITMEE. #FEME (B OoMED), MBI £5 1 ME, BiEEEHEERma
. 7EE 2 MEL, EAREIEEITMEEEME A TIZRERE 3 K. BIZREL, ZiEEFibET. E5 3
PYER, REFE—NETHIEMIAN . £F 4, BIZE 7 KOFRE. EiZREL, SRR TG
I. EESME, REFZ/NWITHEMTAN 1. 5 6 MEL, HESEERL 10 KHRE, BIFIZIER
THIBRIK .
FEESOTHMERRT, TEEREMER TEXAEHHAELEIK(L. ERE—MEENRIEK L, 7
A RAL, HTKIKEARIEAE 23.0 K. QRENEINDIZNZHFN. MTFHTKREMAMTKER. 218
W LEIKEAE, Bt T/kKLEFEESERRB (kL =20, LHIFTH—IZKAHFITHTKE
RUEATLUARIX R, ETKERTESREDEERE AT ARG LK RSB EEE,

6.6.1 ¥R EL

Ve N HiAEE KO FEFERK, HERBEFBEE XA ATIERE K, E.

1. Proceed to the Staged construction mode .

PLAXIS 104 PLAXIS 2D - ZFEF A
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EXHAPITHE

2. &, FRASHEHNETHELTIERERTS. Fit, HHEARSERR. RBISH. SARITMRER
3

3. EMENSEBRPUEVEMECRER AN A RE SH. FREFEBKETEARLETERE. FF
B, HLESBEKM~AER, EXHEBKINTE/LTERERTEELE.

4. BEHEXANEEO.

5. EIEBRIERD, RIEREETFR.

6. RIFKTFH,

The water level created according to the head value specified in the borehole, (BoreholeWaterLevel_1),
is automatically assigned to GlobalWaterLevel .

. The model for initial phase is shown in Figure 84(Z8 105 72).

Pl

Cl

@e @@
Qo (oo®

Ya

84: FIIGI BRATELE

6.6.2 £ 1MEL: BUSIRIAFTrEL

T BERIMMERIZA ®, BIEHME.

. In the Staged constructions mode activate all walls and interfaces by clicking on the checkbox in front

of them in the Model explorer.

B PHHE TR EERITICER.

b Oy TSR

After selecting the line load assign a value of -10 to qy startref in the Selection explorer shown in Figure
85(58 105 1):

MR (InitialPhase)
Behaviour: 2¥F ~
5 @M LineLoad_1_1
i
Ty srar reft 0-000 kMN/m/m
.y, start ref’ -1.000 kMjmjm
19 searm reglt 1.000 kM/mfm
= @[] DynLineload_1_1

85: “EIEA 7 FHIZ T

The model for the phase 1 in the Staged construction mode is displayed in Figure 86(28 106 71):

PLAXIS
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ENFHPITHE
e [le elle
@ ®
® ©
e|e e|le
@ g

Y A

Y

86: #NEW LR THE 1 BRI E

663 FE2ME: E—MNSIEMER

U Emms s e R © TR .

2. In the Staged construction mode de-activate the upper cluster of the excavation

The model for the first excavation phase is shown in Figure 87 (58 106 51):

e[| l® el|l®
@ e

@ e

e ||® e ||®
@ o

YA

Y

E187: HIEIE T I T2 2 R E
6.64 ZBI3MEL: B—HIT
N o S S = T

ES AT PO Pt P
RN T, AEMY NS HIRER True, FHEFKHMIE 500 kN.

W N

R 28 P 4H FH T GroundAnchors_Top Fi75 B EIEERNEE L /5 44T,

AR AERMSMBRITERE, MNIBHLE, HELAETN. EEENTEME, DA

ARETH, EAE—SEXER), XERTRBENAFMANERER.

The model for the phase 3 in the Staged construction mode is shown in Figure 88(58 107 71):

PLAXIS 106
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RMFRTHE

T
E

S
S

¢geooe
0elooo
/

Y A

Y

88: P EGE TR0 TN 3 MR E
665 FLAMEE: FE-NISIEMER

L owssmmmeing S, FmEme.
2. (ERIEIRME =,

The model for the phase 4 in the Staged construction mode is displayed in Figure 89(% 107 T1):

[ T ]
e

/
e

\

éo 00 e
90|00 o

Y A

Y

] 89: BRI T T 4 BRI E

iR, WABMMEL.

6.6.6 5 5MrE: BT

[

" BERMMEIR W, SRMEFMER.

AURBARA b .

IERREAT S BT A

- EEENEEE T, AWM DS EIEE N True, FHEFARAMIE 1000 kN,

B W N

The model for the phase 5 in the Staged construction mode is displayed in Figure 90(%5 108 T3):
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EXHPITHE
o] |® e [l®
® S
P @ e
e|le ele
@ C
Y A

90: A EI TR TE 5 MR E

6.6.7 E6ME: mE—ZHREME

=

BETFNMERE ©, FMEHE.

FREZRMNE=1EA,
BHRAREHETF, ERENER,
EREENYT R, RS
RFFIKALFH .

NSy w N

HB/KE, FHE (100 23) £R.

EMRED, EEM> LREDTEAR S, RIFRAHTKBRER =

HASHHREEBY.

BEHMTEZPRRIEBKAHRE =, HLHI—NRAGEKAL. M (023) FFHE, &1 (40 20). (60 20) £

8. TEHERINIYTEE S, BAHFIKAFH. Click on UserWaterLevel_1 and type LoweredWaterLevel to
rename the water level created in the Flow conditions mode as shown in Figure 91 (2 108 T3).

| EEEHEE (Phase_6)
= ElE

HEREL
ESES]

5 WA

SRR s
= @ EAFL ok

@ " BoreholeWaterLevel_1
= @y Rk
= @5 EEE KA

@[ nfaEm

@ pEia

@M TSR
@Mt

@

F O O Y = O

[E]91: “1RAYF 15 75" HHI K i

9. TEHERINSEESH, RAEEEMY > /KB . The default boundary conditions are valid which is

shown in Figure 92 (58 109 T1).

PLAXIS 108
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RXFPITHE

TR B 2E (Fhase_6)

o B
= @ i
B @ skt
@}'. BoreholeWaterLevel_1
5 @ ek
5 @ BEEAE
..
- @l R
Q} Bid
@M WTakEma Rt
®M +i
=] pmimpr
- @[] cimate
- q} Deformations
- Q} Dynamics
- @ ¥ Fieldstress
- Q} GroundwaterFlow
BoundaryXMin: T
BoundaryXMax: ¥]TF
BoundaryYMin: 23 4]
BoundaryYMax: T
- @[] Precipitation
- Q}D PseudoStatic
- Q}D ThermalFlow
- @". Water

92: “BREH 5 P IRBFE L TR M T KSR FHY

10. 7EkFHth, HERKUSIZEERKAL.
The model and the defined water levels are displayed in Figure 93(% 109 T1):

93: ‘KR TE 6 BERAIE

AR EEE, MTHTKER GRS Kit, KMISHEREAFNZAREE. ZEFRESK
L3S Rzt Tk K BKFRIA R . KALBRERBR D RIER , I Ht TSR B IS HAEK AR B
Ko Eitt, KETRERR—PMAKRIHTEZAFFHIHELR.

6.68 HITIHHE

L gp5mit oh s o SR AR
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%R

2. Select some characteristic points for curves (for example the connection points of the ground anchors on
the diaphragm wall, such as (40 27) and (40 23).

3. waytEma v tama.
* emmE, sspem bl geng.

6.7 L8R

The deformed meshes at the end of calculation phase 2 to phase 6 are shown in Figure 94(28 110 T2), Figure
95(% 110 1), Figure 96(&8 110 1), Figure 97(&8 111 77) and Figure 98(& 111 }):

N\ / N/

[ 94: ZHAIE (FHELBIREA 50.0 15) - E2 EE

VAVAN /\

[ 95: LHAIE (FHELBIREA 50.0 15) - 3 EE

AN o VN L]

[ 96: LHAIE (FHELBIEEA 50.0 15) - E4 HEE

PLAXIS 110 PLAXIS 2D - 2 FEF
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%R

[
AN V\AW@“ BN (AN N R

[ 97: EHAIE (FHELBILA 50.0 15) - E5 ME

AAANNN] ' N AN

98: ZTHAIINE (FLLBIA 50.0 15) - RIGHE

Figure 99(% 111 17) shows the effective principal stresses in the final situation. ¥ZHE £ IR AI BN R JIIRTS
BEWIRI L. ATAEY, FRETFABERDES.

AVAVAVAY AN B R
'
A v N N +
o Q& Y .‘;" L Y

+

oy

P |1 |*|'H
"o l} ajh [

Jf)f‘ﬂ/; [ %
N/ N T S
+++ i

+ N
IXVANE.
J‘/+++ b/ */u

99: BHERTT (R )

Figure 100(%5 112 5T) shows the bending moments in the diaphragm walls in the final state. ZExE%%_EHIH
R TRZHETH51EN.
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R

[E1100: RLE5) EGthiE IS gy T4

WEEATEI AT BRI . SEITHIHREUSHE=ZMEL M EMRNEREN, ATUES, ETHH
IETHEMN AN EMEFRENTARL S . EUATMES, 1ZEFTEEEEATMETKL.
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FEIRGE SCGHEITRBRIRFVATS (ULS) &, LAUERSEESS (/2 Eit T T2 [ADV] (58 97 1))

HITTHIZHR. SERERRJUARE. ARGINETRHHEENFR. ZERAFERITHRAMEZ
&, EREHERESHHND TR
Bz

s ERRHAEE

7.0 ENJLAA
AT EN—git Tk

1. Open the project created in {5 f §f E iE 1T H3ZHE [ADV](E8 97 T7) and save it under a different name.
2. EESREBELA > Wit AN > ®ithE.
The corresponding window is displayed as shown in Figure 101 (28 114 52).
3. BERMILE.
FIFRAIEM T —MFEIEI A
4. EARGIP, BERWOMISE 7 FRIT54E 3. IR A EGEEHN AR GRE) HNoIR
#}. BEHEIIRPIIRTHE, FHEE—NMERBMR (Flan: “RONHSE 7 - &it75%E 3.
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EX L
_I-J BitHE - a X
R )|
Designapproach_1
iz
B
202
| M
. i i 0 '
1 AaTFEE Fium - |
{2 &zme FipE i I
3 TEATE 1.300 |
4 EATE FRE
]
< >
=

[E101: 17259570 73

| Design approaches — O X
Identification Add
Eurocode 7-DA 3 [DesignApproach_1]
Delete
Copy
Import/export
Loads Materials
Description Factor Add
1 Weight Not set
2 Effective strength (¢’ and phi’) 1.250 Delete
3 Undrained strength (s_u) Not set
Materials. ..
oK

B 102: HEA957TTFH
5. In the lower part of the window the partial factors can be defined for loads and materials as shown in

Figure 101(28 114 ). BB EAFN P ABIKLE N 1.3,
6. BEPRHET .

PLAXIS 114 PLAXIS 2D - ZFEF A
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EIGHITHE

7.
8.
9.

10.
11.
12.

Assign a value of 1.25 to Effective strength (c' and phi") as shown in Figure 102(%8 114 7).
BEVRL.GIRE. XEREARERO.

FTREMEIEIESE. B, HEENT. EHFREY , TR SEZETRRNLHSE, A
LB BIX L REXS TS BHIFNT

Click the Mechanical tab. In the Mechanical tabsheet select the corresponding labels for c',¢fand ¢'.

X E R ABERE I TEIRERRIE.

KA AEED.

pa H
WEE, oMy MSMARSHERT 650 ¢ B9

12 EXFHPITHE

MFHAMHE, BRMEENRITHERR (L SZF M PLAXIS 2D R E") . AEEERE—
M7k

7210 FRBEMEREN

No gk whg

PLAXIS

HANFHBEREIEN.

MBI TS F, BEHMEL Phase 1.

I ER o

MEHR MBI B LT A ERE O

EMBEONER TR, EHENATRESRPIEEE BT EE.
ERBFEEF, RALETEAETHRBH TR,
ERHNESTENTHRARBBE TR E PIEETERFIET.
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iR

ISR (InitialPhase)
B
@m0,
@[] ek
@
MR
@[V s
5 @[] Lineload_t
5 @] Lineload_1_1
O i
Ty, zrzrrefs 0.000 kN/m/m
Q. start e -1,000 kMjm/m
19 cpzrg g |+ 1,000 kN fmjfm
-1 LoadFactorLabel: LoadFactorLabel _3
Identification: TESEFE
LoadFactor: 1,300
0.000 kM/m/m
0., start, design’ -13.00 kMjm/m
|+ 13.00 kMN/m/m

[ o o o

q x.st,a"t.cai\;n:

|qste"t.c5i;n
+ CE_ZD DynLineload_1_1
L] i
@0 WTFiceRmnRae:
@M tik
@ ® s

- [ [ [

E103: 7 EIEI 7 F AR L r =

8. ZBERIN LSRN BFRIRE SLS NERE X ULS T EL. THIRSE 7 MERIGT S 1 NER, S 8MERIET SR 2
MrEz, B9MERIGTE IME, LUk,

722 $ITHE

- FERRE R B R AR Y .
. AHMZIRIRE TS (Flan, HhyERE EihiEa0EIES, HI4n (40 27) 1 (40 23)).
- sErEmall, rama.

CHEERE, 25eeRa el REmeE.

B W N =

73 £8R

FRSH&IT M RS R AT ATEMI it 8. Figure 104(58 117 77) displays the ZMstage - |u| plot for
the node located at (40.0 27.0).
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HR

0.900

v
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4
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4
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00 0.0300

[uf [m]

0.0400

[E]104: ULS 249 EMstage - [u] &

0.05

00

0.0600

IR ULS HHEAINTER, MWERFSHENRITAE. MRETHE St~ L6, ATEEERHE
BRI A ARITRINIREMITE, XNGHRENKT 1.0 IME. FE, MRELERTHWFE

B, WiMg RAELEHLBAERERY. Fit, EXMELT, REIMe KT 1.0 BIF.

Figure 105(28 117 7T) displays the IMsf - |u| plot for the Safety calculations of the Phase 6 and the

corresponding ULS phase (Phase 12). AJABTE, XFERFEIEITER,

150

1.40.

SMst[]

1.20¢

.___.,_.o———!
//.4-’*""'
Elk 2
—e— (B 6 R4
—e— & 12 RN
[ | oo 1o—o—" ¢ s —————
| os—o—"
/"/.‘,k‘w
®
0.00 0.200 0.300 0.400 0.500 0.600 700 00 0.900

PLAXIS

[uf fm]

105: BI5—T I EH EBAHER ULS B 269 ZMsf - Juf
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M TR ESRE LR TRERE TR SBILEAS. BTXMAHKITA, YR REFERRK
F, HORAPHESHA ERERRNR ST . AESHE, BILBRKENSHERY, X8, AT
RSB SYIRE R ML IR,

BRI IR L, FEANAT LIRS ShNBT =T ERT, BIES oM. MRS
B RSt CRERR) TEREFH.

B#x:

B

HHEK TR

E45HAE S E R R

ZEST GRETRD

EHME S (KER)

JUATER

BRIRTE 16 2K, =4 K. FURMERIER 1:3. EREIXNFRE, FEEHT—REZE (ERGIH, EFE¥
). HIRASHRMNEMNELES. TELRE 6 KEMIRL. £753K2RK, T3 3 KEHL. HBKkii
EJRHZER T 75 1 KA. Under the soft soil layers there is a dense sand layer of which 4 m are considered in
the model which is shown in Figure 106(28 118 77).

\ 12 % | 16 & 12 %

E1106: 2L _FE5LERTIENR

8.1 BIE#HINE

© s Es B, B PLAXIS 2D.

. BEFHAEIAE.

. ERERMEONRERED, BT,

. EERTED, BREEEREATENS, FETEREN 15-HA.

W N =
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RN RS

5' 1%*%@%%%‘1&%% Xmin = 0 ﬂé; Xmax = 60 ﬁks Ymin = '10 ﬁk’ u& Ymax = 4 *0

82 EXMTIEMESF

FEAsFLEX TELE. The embankment layers are defined in the Structures mode .

BENIRMES, BPITIATRE:

L scholg@shpline B 32 x = 0 QLo
The Modify soil layers window pops up as shown in Figure 107 (5§ 119 171).

_+ ] Modify soil layers O X
Borehole_1
= 53 Add : 2
x 0.000
Head -1.000 Soil layers water Initial conditions Preconsolidation Field data
Layers Borehole_1
# Material Top Bottom
1 Peat 0.000 -3.000
2 Clay 3.000 -6.000
| 3 Sand -6.000 -10.00
4.3
pp Il @ Bottom cut-off |0.000 m
2 Site response e Boreholes =] Materials oK
107: £/E57%

2. Define three soil layers as shown in figure .

3. KALGLTF y=-1 K4, EHFLIIFIEEKRKER 1.

8.3 BIEMOEHRIEIES

FEEFTEZMMRE. HRBMENTHR:

PLAXIS 119
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BRI TSRS

& 20: L AF T EAOAREMEFIA B

% B iz:5o ad Jeam it B
=M
TiRER itk | itk Bt Bt
Hok %3 Hek Hek AHE7K (A) | AHEK (A)
TafpiEs Yunsat 16 17 8 15 kN/m?
BN ES Ysat 19 20 12 18 kN/m3
MIRFLEREE Cinit 0.5 0.5 2.0 1.0
WU &
EXEGIER A 0.15 0.05
EXEBKIEH K" 0.03 0.01
gflj}rgﬁk7kziﬂaiﬂﬁﬂhﬁﬁllé‘ﬁ Eey 25 . 103 35 . 10 KN /m?
ESBEIREE b AT Eoed” | 25-10° 35-10° kN/m?
g/ EFREBNE E, 75-103 105 - 103 kN /m?
WUBE R K FARBIERTIER | m 0.5 0.5
WMERL (BE Clref 1 0 2 1 kN/m?
A @' 30 33 23 25 54
kA Y 0 3 0 0 E
Miscellaneous: Set to o o o -
default = = = =
Tk
DRI USDA USDA USDA USDA
swee a7 Genuchten | Genuehten | Genuchten | Genuhten
S BRI+ mt Ht it
<2pm 6.0 4.0 70.0 70.0 %
2um - 50pm 11.0 4.0 13.0 13.0 %
50um - 2mm 83.0 92.0 17.0 17.0 %
HERAGREE MEIESE | ABIRSE T MEIRSE
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EXET
Tk
IKEBIER ky 3.499 7.128 0.1 0.04752 */xK
FEHBER ky 3.499 7.128 0.05 0.04752 K/ K
BB, Ck 1-10%5 1-101 1.0 0.2
B
SREEE X - M4 Mt Pt Mt
S BEHT R R F Rinter 1 1 1 1
#48
Ko MIE - Baf =k B3l =k
MtBEBERED POP 0 0 5 0 kN/m?
HBELEEE OCR 1.0 1.0 1.0 1.0

EUEMRE, BRITUTER:

1. .
SaEpEA |, TTHREED.
2. RIEEZ 20(5 120 QBT AEMRIEIEE, FEESEIEFLPHENE (BRE 107(58 119 1)),
3. Close the Modify soil layers window and proceed to the Structures mode to define the embankment
and drains.

AR NEXANIEFLEREE (o) FUIBIERTK (o), AUERBSESTPEMLEESRSIEMSERTH. &
PSR AR BT I {58 LA T

8.4 FEXitL

The embankment and the drains are defined in the Structures mode .

1. BEREWETF, BEESWEATRAGATE.

841 EEMNIEIE, FITUATIRIE:

1. mEiaehafelBE T HEamigd A, FEEg+aSibpiin.

2. B (00), (04). (84)F1(200), fELLEXIEE XK.

3. Select and right click the created polygon and assign the Embankment data set to the soil polygon as
shown in Figure 108(58 122 7).
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“

EXHET

b Soil_4
9, ax=niEns @=8E b | [T Tutorial 05 - Clay 55 [Tuterialo5Clayss)
== N
- &Zn HESE [ vutonal 05 - sand Hs [Tutorialossandks]
B s B == D Tutorial 05 - Peat 55 [Tutorial05Peatss]
TRER | RERTE (W A = N B

108: FLREIXIE A 1 1F RLAIEE B S

Y ERVEERTR, BeEMTARGNIYISAMEE =, KRESE (02) F1 (14 2) REX L.
BIRAA 7 AWM FHA.

8.4.2 EMHEKFL

ARIE S, FRAETHKFLIER TRERRMTHOK L BISE BRI, ERHKALBIERT, H
LR BN ER B

1. Click the Create hydraulic conditions button in the side toolbar and select the Create drain option in
the appearing menu which is shown in Figure 109(58 122 17).

) of ams
o oamsk

v , B T KR AT

& 109: Create Drain option

2. ERERE (BREFRR; y=0KBy=-6K) PEXHKFL. AMEEMHKFLZBNESR 2K, &
REFRME, E—MHOKFLATEEEENF 15K, 5603t 10 NMHEKFL. The head is defined at 0.0
m. The geometry is shown in Figure 110(58 122 T7).

YA

b

B 110: BEHIR L LITEE
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4 Mg

AR

TE BB P HEK TR ESEIR S REIE T A SRR E L AP RSN (R BER, fit
BREIR, DABEE. EAERESE L. %

8.5 4 R MIHE

EE g, HEELTLE:

1. Proceed to Mesh mode.

2. fFinfEh BEERMRIRE C. STFRRMBSH, EEAPRT ().

3. Click the View mesh button "X to view the mesh as shown in Figure 111(%8 123 I1).

F111: £ RERT1E
4. BRI, X@AMEERF.

=\ L= | bt
8.6 EXFHHITITE
BIEETSAFRINNER. EE—MELIMEG, B30 XMESE, LUEEGBALE/KE . EE =M
BiE, BE3IAN—1"E%EH, 2ELUIHERLZIME. Fitk, BT EMELIIN, —HoaFiE XN EM

Ez.

8.6.1 #IEMEL: #¥IIREH

BIRAENBIE R T EFHE,

FRRESNILAER KT, BHKER, EILrATER Ko BFREITEXIAR 1. The geometry of the
model for initial phase is shown in Figure 112(28 124 I1).

1 Achtergronden bij numerieke modellering van geotechnische constructies, deel 2
2 CUR 191.Stichting CUR, Gouda Indraratna, B.N., Redana, LW., Salim, W. (2000). 5 3 228 F "2 ) HEsk
FLEVERFA L b B AU BE. Proc.GeoEng.2000, Z|/RZA
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ESGHTIHE

Y A

E112: FII5ERBIICE

a7k EATTEFKES, HET BRI y=-1 K. EEE, RIBEHFLFKKIEEE, BEy=-1K
QB BIBEKAL. BREKASN, EHFUEBETELRRPHEITHESESTENARFZ M. ARG TER
FIMAANRIIERT, BRIKENAFINFFEAFEARK, EkaTUNXE DR BERE, BILREN
LUHEL. BE, AHEIMEAT, ©MUKALMERLR, FHEAXNIRE, FUNKEIIKER. FR04
AT, ERBBENTBTXLEDFIEN. AEREXBELRFN, BERITUTLE:

1. Go to the Staged construction mode and in the Model explorer expand the Model conditions subtree
shown in Figure 113(58 124 ).
2. BRIFMTOKERTH, FHI58R XMin &8 AXHA, HI% 18R YMin i&E AITH.

SR (InitialPhase)

- B

@[] e

@] #rdcesibREs

@] 1

& m] g

+- @] climate

Ci_“. Deformations

(i_“. Dynamics

@[] Fieldstress

(i_“. GroundwaterFlow
BoundaryXMin: 23
BoundaryXMax: T F
BoundaryYMin: $TFF
BoundaryYMax: ] F

@[] precipitation

@[] Pseudostatic

Ci:l:‘ ThermalFlow

@[] water

[ N e

[ =

Er I N = B

[E]113: [BJEERIA F S

8.6.2 [El4E7#h

B ATEPSIATHEYEE. AT IERBITES 2, LIEFEHNELSK. RANTIES
B/MERIREI P K AT RE S BN HIRSF -

PLAXIS 2D BRI R 1T A— 1 T2 BRIMFEIEKIER, HitieFNELKEEERN. EiZiEFH
BMEENTREM

TEXHAEIEL, SETUIHEILMMEn (LI,
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R XFPITHH

B, BEE/LARRPABEBEKENERETEXHRIME (HMNBFLERKEND.

e
s

s |B4E, EERGBHMEMNIEME (B5E).

AREIFERARTRM TR . EESXCGHEMER, BEUTSR:

B1ME: EB—EREEERT

E—HEMERABES T, SMERET.

[y

* Click the Add phase button @ to create a new phase and double click.
CEMBEOY, AER TR B TR S P RELSEm 0.

" REEESMEELE I E AR,
- WIABEIERRA 2 R, BERFSSHNREE.
- ESMEBETER P, BEEIZMNE—ER4 . The model for phase 1 is shown in Figure 114(58 125 T2).

4
3

U1 s W N

El114: £1 BRI E

E2ME: B—EEH

B_MERZEL 5, SHEML. EIMER, BTNENRENEHITESESH, EitFx/LmER
HITEX.

L ssRimmERisag =, AIEHME.

2 EMEEOS, WSO EE TR ch i R BT 9,

3 MIRTRESMEBETE W AT,
. EEIEIRE 30 K. BERRSSMNREE.

FEIME: BEEKRIERT

-

1 smmmERiRag =, AIEHmME.

2 EMEBREOR, WEET A OB T3 8 ch R BT S,
3 MIRTRESMEBETE T AR,

4. BABREERES 1 X. BERHESKNRAE.

5. In the Staged construction mode activate the second part of the embankment. The model for phase 3 is
shown in Figure 115(58 126 T7).
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ESGHITIHE

E115: &3 eI E

BAME: BISER

B R R R /NBFLERE DRIESS 54

1.
2.

3.

BRI ERIRE T8, SIEFME.
TEE TR chyk R ELE R IR 3 et B,

FERrE KB TS IR E R/ NBFLBRE 11 =, HIRFBREE 1 kN / m2 {ERR/NES . EERAF
FEYHIREE

863 BEH

ERBRITH, TUEZERLREN, BEZERTIETNRENE. NIHERFITUEL, KN
HIHMEE - EIMERE.

EREHX M ERARE R I RETEERZ2RH.
EHETRERIMBNBRNER[RERY, BRUATIR:

1.
2.

o s w

® N

PLAXIS

FERT BN ST RS kIR S 1 N ER

MU EME. @
WM ER, THAMBREO.
EMEEOS, AR BSERBHME THE P EEEF.,

EEMTRR, ERREM I R E LR,

WEEHMANET L CEEEMBMNED D, 88— MR AT BT ISR (S 1 R 188 Msfig
EXH0.1,

EEMSHAMNFIFHIRIETR, EEREHSEHFRHPEERUBEERTED.

WE, BEEEXNTE—RREMITE,

. BIEERNTROEMNTEIIE, 2N EEMERLERFIFEEM. The various phases after

defining safety calculation is shown in Figure 116(8 127 11).
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EXHBITHE
PR lbEE
% | B
(}) B [InitialPhase] = = [
) Phase_1 ) =
) Phase_2 BEE X
) Phase_3 BE=
(T; Phase_4 m e
() Phase_3 faprt
(_) Phase_7 fag
C) Phase_6 fag
{;) Phase_5 fagr

/& 116: Safety calculation phases

864 I+E

AR EZR], BEETRINNR, UHEEREH-MHHER N N-NEE. EeiittiE, 58
BATLSE:

L grinkeeh s ek 12 %R .

2. PEIRERIZSERE (20 0) fEHE—4 A,

3. o EBATLHBIARENNER (FIER). Ak, XS EEERENKLRPEELE, EIRE
T7a. Hlgan, F (0-3).

4 gmirEs Y, Eme.

During a consolidation analysis the development of time can be viewed in the upper part of the calculation
info window as shown in Figure 117(28 128 7).
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&R
(.vj ETTHERR ~
x

Indentation [Phase_1]

MEER

FiaRdiE 18:15:49 :

T e ‘0 cor- [ eabi |

L RIS T HHEIHE

M i 1000 | P max 40,00 Z;:u'

disp¥ 1000 | EM__. 1,000

My o 1000 | F, 0.000 .

My 0.000 | F, 0.000 AN

M4 1.000 ﬁﬂg 0.9802 \

b L J 1000 | Al 0.000 20,0

’ ehhAdia 0,000 Lo 10,
Bfi@  Node 1289 v

SAMFRINEHE

SHER 3 | BAREE 1000 | B 284

EE 2| EEENE a0 | R 100 %

=ERE 2,523E-6 T 0.01000 | HEALE Os

E LT el e f=)

2 e pa =) 3292 | HEER 0| Bt 332

BHRES 0| TR 0| Ei 3

£y =} 3253 EEr Rl 0 | shiTe 40

===k [Ey] #00) EEER) % E1HE
W

gk 1MEEIETHR

117: BB EFE O FEZE I 5 E

PREIBREIN, BB Peycessmax » RANSBINRKBILRESN. EESHER/NBIBEENELZE 2R
EE, HYMALRENHEEAFRETRE X EUAT.

8.7 AR

HEsRE, EEESMENRHETEETEERna 2,

MAEMRMEEOERRES SRS TMHKELEETRAIMIE. Considering the results of the third phase,
the deformed mesh as displayed in Figure 118(58 129 T1) shows the uplift of the embankment toe and
hinterland due to the undrained behaviour.

PLAXIS 128 PLAXIS 2D - 2 FEF



BRIRMET [ADV]
HR

118: THEKESSEMT (%3 ) I ZHAIPI1E

1. EFRRATH > HWEMBE > |Aul.
2 RS hEERAEE > SR B ET AR GMERNRE - BRERE.

On evaluating the total displacement increments, it can be seen that a failure mechanism is developing
shown in Figure 119(28 129 T1):

119: KB IEM T IZ AT 75188

1. 3% <Ctrl + 7> to display the developed excess pore pressures (see Appendix C of the 7% Fift PLAXIS 2D
for more shortcuts). Xt AT LUBIT IEF K BN 1 > FLIE > P excess E7R.

BhRfubEFERE ¢ . BENESEAESNEEBETHFORER. The results are displayed in
Figure 120(28 129 11).

N S W S -2
VAYAVAVArar
7 // \\\ / / \\\ \
AR T / N/ N ~
N /‘I A ANE < < X ‘ N A “.’\ N
AN AT AV NANE
/ / NNV V N/ | NN

120: THEKEESE I TIEHIEEFLBRKIE ST

RINR, REBILMKENLEEBRRLTT.

1 ETRREREIEE 4 NE.

2. BHETREANEEERAT], USEEETER,

S G Y SER PRI TUE X AT R

AEL, EEMME, Rt EMBIRRTERAEEMN. X2HBFLIEKENNER (= B%) 51,
XS FHE—LSITME. Figure 121(58 130 5) shows the remaining excess pore pressure distribution
after consolidation. #% & K{ERE KT 1.0 kN/m?,
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#HR

121: [BIZEF Pyyross < 1.0 kKN/m? JEHIEEFLBEKE /1515 2%

HIZEIER TR TEERIE TBILBKENMER BN AR, E0EXMin%k, BEUTSE:

Click OK.

Nouswb e

R IR LT, ol
ETRSES, x MEFRERT, E/T, EERE.
ETHREREG, yHEFERETESES (BR). ERF, #FNS > FLE > p excess.
EE y 3R FFFS L.

ITHHZIEE (F3), #ANE-/IT@E.
HERRIED, BEMERIRE. ERAEAT, REMERESED, BREMZD. AT HERERME,

PREREME (F5-8MBD.

8. Click OK to close the Curve settings window.

A curve similar to the following one should appear as shown in Figure 122(%8 130 11):

40

30.

o Ik

P exce

S

\\\

AN

‘\\\‘\

0 200

30.0

11 17] [day]

4

0 5

122: B4 T FLBRKIETIHI % /R

0

60.0

The figure clearly shows the four calculation phases. ZEit LI E%, #BFLIR/KIENDSFEER B LI iE EFH,
MERELEH, BILEKENSHEEREMERK. P, AT PRB/GEERR, it IEAEES S

TEL. NEZPRIIEL, FE 50 R LA EREITEES.

FRFERBXAMBIERF.

PLAXIS

130

PLAXIS 2D - #FEZFH}



BRIRMET [ADV]
#HR

871 BENIER

AREMHELRED, IFETHNIME. SUBREMEEN, BRE—F CRYE) hmigEfik
BR T AT RERY RIALA o

EBEBIEH T S AR EIM R R oML
RPN T EE T EE R 2,
2. SEIEEHT > WREE > [Aul.

3. ERARMETLEX AR L. The resulting plots shown in Figure 123(58 131 57) gives a good
impression of the failure mechanisms. i 1= HEHZ A HKH.

123: BlIfBIEENR, RN EREHHIBEIELAF

ZERAYAEMBARENHEFRENDRE. HEERE O P FEERETEARTHEERBH LR
B. IMsf IERRRERY, EMERZEEZAINERFRBIEE.

AW, HTEREFHPREAFRNELEH ML, EPREENTRAMUBLHSH IMsf E. REMBTE
X, BEMNRAZEHI T EKIWH.

ZUEMHARITE=MEATHR2RY, EREUTSE:

BET AR EIRRLE.

B ERNERE.

EHZERE O, AR (AR, EEFEER > BB > |ul

Y AR E > FIERAY > IMsf, ZERPEERT REME.

AR B FERAELIAETEEGE R, REEOEH.

FEXT R £ Y D E P B E M B IRE

In the Select phases window select Phase 5 shown in Figure 124(%8 132 72):

NS @k whN g
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HR

Select phases x

Select all phases for which this curve has to be shown

Initial phase [InitialPhase]

first embankment construction [Phase_1]

Phase_2 First consolidation period [Phase_2]
Phase_3 Second embankment construction [Phase_3]
Phase_4 End of consolidation [Phase_4]

Phase_8 [Phase_g]

Phase_7 [Phase_7]

Phase 6 ihase 6|
¥4 Phase 5 [Phase 5]

Select all Deselect all

OK Cancel

B 124: “HEEN R B

®

Click OK to close the Select phases window.

9. B R OAYXT R 51 H 58 e ph 2 FRRE
10. BFRMMEIZAHELMAKEPIRFENLRIRE.. LT . BEMRLBEENE 6. 7. 8 M ERAIBNZ.
11. AR EHOS B HEFRIETF, FTHANNMTTE.
12. ZERITEY, HEERBR.
13. Set the scaling of the x-axis to Manual and set the value of Maximum to 1 as shown in Figure 125(28 133
n):
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“HR

aLEm

X ¥

#58  |lul [ml

[z
HER

O Bsh
® Fzh

gAfk  |o.000

Sy | 1.00o

i
R
12 [o]fedts

#2 &

gz HEs

Bl#% Phase5 Phase6 Phase7 Phase8

&
R |msf [l

ESE

SRR

® Bzh

(O Fzh
Bk 0.000
B 2.000

Hith

L] Ezz$h

[ ] 233

e

(] & Bl

EEEH |FE|C1IIF of safety

iE BUH FiFg

125: "R E" B FHY E7 TTE

14. BENRARBEMHNENERER, REAEHE, XHAREEO.

15. ZENEGME, ARETEH.
16. % ETIXREBFIRIZFER > EREH.

17. ATERN BB EFH R HEGIZEERPHILMIE. The plot is shown in Figure 126(5 134 11):

PLAXIS

133

PLAXIS 2D - #(FEZFH}




BRIRMET [ADV]
5 A bl

Safety factors
- Phase 5
- Phase 6
1.60 ~ Phase 7
Phase 8

IMsf)

1.00
0.00 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.00

lul fm]

126: LR E

LI ATZ 2T THEZM. It can be seen that for all curves a more or less constant value of EMsf is
obtained. ¥ RiFEEFEAEMEZ LHNEN S £, BHI—1NSFEE R IMsf BFHTIE.

8.8 £ Ftthim

AFAED B P tRNIER . A TTRNESRINNESW R ESHEER NN AME. E—NE0

BN MVIIA R FFER . IXLEFM ERIXAET -

o FTEHMEREN FERAMIR. Activate them in the Staged construction mode .

o FI=ZANEZME (9 FE 11) HMEERA 1 X. RE— 1 MEREARNMNEFLBRKER, HERNE
73 (|P-stop|) MXEA 1.0 kN/m?,

BREUTSE:
L prymE REGE, AEEESE— HEEeEEETEERa D, nenREEnERE
EREBOHKELEETMAIME. R 7 i RaER, TTUER S & F B TLBE/K E 71545

2. mpheEEEEE LT TS EIEE,
3. EERTAE, WEEFR 1 (B (0 -3) 208 Peycess SHTHEIMRTEL) . 25, BRSERER. EHE
B,

4. WEERAMEGFHItLZ%. REEHOME.
- BEHRMEZIZEH E RIS A PR AR, E 0. RS O,

6. Select the Invert sign option for y-axis and click OK to accept the selected options.

92

PLAXIS 134 PLAXIS 2D - ZFEF A



1R [ADV]
BRI RE K E S

7. EERPRMEEL, STHNHMHUEEEREROPTF. fHMERERE. £RERHNEOPIEE
MR ERAEEANME G FH R HiiA.
8. FERER MAIX R T1HE 5B B2 ARl
9. ZERNES, MEEKREMR.
10. Click Apply to preview the generated curve and click OK to close the Settings window. The chart gives a

clear view of the effect of drains in the time required for the excess pore pressures to dissipate as shown
in Figure 127(58 135 11):

40.0
BILBRKES
o= Rk
gl
30.0 h
§ P\ j
% 20.0
i ]
10.0 ﬁ X
\\'\_\. N\.\.
0.00

0.00 10.0 200 30.0 400 50.0 60.0
Bif1E] (%]

127: #mHIEFT
R
WMAEERMIFFEL, ATAERAMZIRES OTX NIRAEE R AHE.

8.9 BEIMIRFIEFT/KE DR

AIMEILE (B 4ME) SERIMTEMENMETEL, BRAERIABRBNEA—K. RETEEBKAULE
B RS S TBE R KALATR

BFZH, TEIKMUATHEIENENZERLET K, SHENE S ZMAER L. 7 PLAXIS 2D 1,
A LU BT A E 7K E R TSI PRS2 . T ERIR, FRATIGHT 53 5 A X L R T AY 20 .

1. 7ERELNIn 88 R SR M AR ER

2. RIMERTEMEL.

3. 5% 1 MEBRNAREXFHME. £THEHSE TG, QiEEHMRFNERIKEIED.

4. PHEREMARNENEH 3 MIER.

WEERRE, LCEAHARTER AR,
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SN AR AN K S A

W N =

136 7).

- EHZERE O, xHiEFRE, yiEFERtERES (0-3) WEEN (u).
. fEIZBNEZ T, EEEVIEMERE 1 £ 4 ERER.
- [EEFRRMFTHRLZ .
- ez, IGEEVIRMEEASE 13 E 16 Y ERAIZER . The resulting chart is shown in Figure 128(Z8

—o— Phases 1-4
—— Phases 13 - 16

%
L
e

\

AN

uy [m]

0.1

g

-0.140-

-0.180

-0.220
0.00

PLAXIS

30.0

Ik} i} [day]

128: BHIIIEFIK[E S BT T 12T FERT 7T

AIAEL, HERAEMRMEMERUKEEDE, TR (A% . —350REETEHMERREF S
“MERMN, FETI/VAERNEL, S—BoREETERKEEFERROGUEEL ). &E—

FNERTMER (EE) BRI THLERZENSIEN. XLERFIERRITEEBBEAERNRARS
W, XPPEFEITIRSE 4

136
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ARBFENE o 3t TR AL T BEFARAE S B B RIS R -

The geometry model of the tutorial {5 Ff §# i 1517

248 [ADV] (88 97 T1) will be used . ARG SIN T HAES.

9.1 RIEHNECH R EIEE

1Tt

The material parameters remain unchanged from the original project as shown in Table 14(58 99 77). The

used groundwater parameters are shown in Table 21(58 137 I1).

*21: EREH

BH B e [V |t B

#T7k

HiEE USDA USDA USDA

e Genuchten | Genuchten | Genuehten

k- KH D (D E+

<2pm 6 4 20 %
2um - 50pm 87 4 40 %
50um - 2mm 7 92 40 %
EREH - ERAREE NE RS NERE NERE
KEHSESER ky 0.5996 7.128 0.2497 */K
BEEAREBIER k, 0.5996 7.128 0.2497 ¥/ K
HEYRMAB:

1 $THHIE EREE

ST FHIZHE [ADV](58 97 T1) P MERIRE .

2. UBH—NMaMRERE (N BESRREERKR")

PLAXIS
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ENETE

92 EXLGEMTE

* In the Structures mode click the Create hydraulic conditions button *, in the side toolbar.
+ FEHIIAEE R U AT

. B (4220) 1 (42 17) LHIE—OF.

. B (58 20) #1 (58 17) 4L —OF.

B W ON e

9.3 4 kMg

1. Proceed to the Mesh mode.

2. Select the cluster and two wells as shown in the Figure 129(%8 138 T1) . TEIREENSERS , ISTHRERE
$&E AN 0.25,

B 129: 15~ R P15 69 /T 5B

3. B HEMPMIZE © LR, ERATEATSE (F) HREIER.
4. Click the View mesh button ™ to view the mesh as shown in Figure 130(28 138 I).

L AAN N

E1130: £ ERIPIIE
5. BHXENEIF, XHAMEiERF.

PLAXIS 138 PLAXIS 2D - HFEFH#



FZHEARE 7K [ADV]
EMFIITIHE

94 EXHMITHE

e Proceed to the Staged construction mode . WAFEEEE 6 M ERFHITHIHE NS R A4

94.1 FEOMEL: Bk

In this phase the wells will be used to lower the phreatic level in the excavation down to y = 17m. This
corresponds to 3m below the final excavation level.

ERB P LIEHHHIE.

RN GIEE T, FEITARERE NI

BHERERE A 1.5m3 /X /m.

Set the hy,;, value to 17m. This means that water will be extracted as long as the groundwater head at the
wall location is at least 17m.

LA

Figure 131(%8 139 T1) shows the parameters assigned to the wells in the Selection explorer.
A E
= @ Line_1
$A 5218 0.2500
= wel_1
Behaviour: 1T
1Q gl 1.500 m3/dayjm
het 17.00m

& 131: HEE

942 HITIHE
HEIENE TR,

L saitgma e stang.
2 Wira=mersma.

BERERERT:

1. FETHRERBEPIEEFES 6 M.
2. BEHEFBNS > HTKER > |ql
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R

A scaled representation of the results (scale factor = 5.0 ) is shown in Figure 132(Z8 140 T1):

[E]132: 6 [R5 RATSEIRE 715

BEFBRNN > FLE > #T7kKsk. Compare the results with the ones of the Phase 6 of the project defined
in the tutorial {5 ff §5 2 #7248 [ADV] (58 97 ]).

In Figure 133(%8 140 177), the resulting groundwater head with and without the wells are displayed .

N * . o]
LT A TATAYAVAYAVA RN A N

[&] 133: FriZtt Tk K SERIEEEE

A: HTRKoKSk (FE(E S EE T THIZIE [ADV] (58 97 )RS 6 I ER)
B: #hR7k7ksk (HETTIEHIZE 6 MY ER)
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[ADV]

0

AHIZRA T AT ERERMKTEE (fltn, —NEBEREESHNES) EEWHABRRERE TR
TR Z A DFEENE. B 5 EERARNEERERMIBEK. FRBARMITARS
UDCAM-S 128! i+ {x2¥ . KXRGIFEMRMBRRELTASFEERN 11K, A TBEZHNHLTE L.
ENETERTMZREEHSENIERT, B REIERMN H-NT xR ULTERH-ABMEnGE. B
M IRR R TR A S 947 The soil profile consists of clay with an overconsolidation ratio, OCR,
of 4, submerged unit weight of 10 kN/m? and an earth pressure coefficient, K of 1. % [a) F1% B 45 = 5% 47
RIGAY (FE7S) THEKBIYIRE IR R A s,C= 130 kPa B R EE. AR AT VIMES G, H 67275 kPas
T RBEIRTT 9 2R HE Drammen Fh 1 HIF S [E (Andersen, Kleven & Heien, 1988 3) 1§ #Y, BRiiziTH
AR R EFRFE L AIT A

10.1 B#r:

. BETERRIER. RSB HARA S HRFES UDCAM-S M2 (A SH.
. HHBEREFRIAN.
« WEREREIEENN LS BRERS BHEERE.

10.2 JL{aTE#2

The soil properties and footing geometry are shown in Figure 134(28 142 7).

3 Andersen, K.H,, Kleven, A, Heien, .D.(1988). & W45 i MBI LA %18. (ST TFEEAF), 517-539.
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B A

1k
D=22 %
OCR =4 Y =10kPa
su® =130kPa W =529
Gmax = 67275 kPa lp =27 %

[ 134: TFE/L1E#

103 giEEFHIMB

EQEHIE, BPITUTER:

1. FRMAREFHMREEFEIEEE I RE A -
2. A ERMEOMMBTES, MABNRE.
- ARATEF, #HiR
a. R IR E R, HE
b TRIRE RN 15-TR.
- BERESLAREIEX A
A Xpin = 0.0 3K, Xpay = 40.0 5K
b. ymin =-30.0 K, AR Ymax = 0.0 xK

w

-~

104 EXTIEMES

FER%AENTRLE.
BN EES, EHTIUTRME:
1. eapzehFlinen B0 7 x = 0 00145 7L

HELeRtEEO.
2. QIE—1 LR, BT 0.0K, KEBALTF -30.0 K.

3. AEMLER, RRBIFREREK. Eit, #TROEEERBRBTH, tHREEETHEH KT =

EBo

4. 7ESEFLYPAgKL{EIRE A -50.00

PLAXIS 142
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EXTIEMES

135: 1+
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BIEM T EMRIEESE

105 SIZEFOEHMRIEIEE
FEQE=/ITMREIEE; BN LE (Bt - REEREt - B, —NMhRRThE.
Elrrmnssn.

105.1 #El: Fht-2TEE

R E RS R R ERRRMAUL T RMRE.
The other properties are as shown in Table 22(58 144 1) :

® 22: MRLUEME
Y BHR Ft-BarH L1
=M
FRIR - iR
T ER - UDCAM-S ###!
HEk K8 - THK (Q)
NMafpfiEs Yunsat 10 kN/m3

EOEMHE, BTUTER:

1. EETEMAEEAERR, HEBEHERE.

2. FEEPUETIR, RIEE 22(5 144 TDMNE

3. Proceed to the Mechanical tab.

BEITEAZPAMMECTIE, MARELRMFHANERE S, LIEEFBR=NSBEK.

Click the Mechanical tab and click the Cyclic accumulation and optimisation tool option in the side
window as shown in Figure 136(58 145 R).
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pollBE b ol i 6 e

| General Mechanical Groundwater *

Property
Stiffness
G 7€
v, (nu)

Strength

Active undrained shear

TC o

Depth-dependency
TC
¥ ref
Strength ratio
TEfC

TDSSpC

Failure plastic strains
Vfc
viE
V'DSS
Miscellaneous
TofrC

Unit

kNfm2

kN/m2jm

Thermal Interfaces Initial *

Value

0.000

0.4950

0.000

0.000

0.000
0.000

0.000

0.1000
0.2000

0,1000

0.7000

[ Cydic accumulation and optimisation tool

136: 1BH ZHAERH T A

A new window opens shown in Figure 137(58 146 11):

PLAXIS

145

This material is not yet valid.

Show full feedback

oK Discard

PLAXIS 2D - #(FEZFH}
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BlEM B RIEESE

] Cyclic accumulation and optimisation tool

=
Cyclic accumulation Stress-strain curves Parameter optimisation
Select contour diagram data - Contour diagrams for DSS test (t,=0)
1.0
n g
SR eX
# | Loadratio | N cydes Stress ratio
0.80
080
o
5
" 040
8 0.20
0'8‘10 1.0 10 1.0E2 1.0E3

N cycles

Neg at failure:  0.000

Load ratio vs N cycles
10

8.0

6.0

M cycles

4.0

2.0

0.0

Load ratio
Use logarithmic y axis

0.0 0.20 0.40 0.60

1.0E5 1.0E

0.80 1.0

137: B EHR T RE O

The three steps of the cyclic accumulation and optimisation procedure are represented by the three modes
(Cyclic accumulation, Stress-strain curves and Parameter optimisation) in the window.

1B 2R

PR E ERE R E LTS L E MR 5 T RIE(ETTE Nog B THK MBI F A A,

The following storm composition data will be used as shown in Table 23 (58 146 T1):

*® 23: &t 6 MTRANBEHRZEEHES

# fargitt N R fEEF
1 0.02 2371
2 0.11 2877
3 0.26 1079
4 0.40 163
5 0.51 64
PLAXIS 146 PLAXIS 2D - 27 F M}
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SR EM RS
# faEtt N R fEER
6 0.62 25
7 0.75 10
8 0.89 3
9 1.0 1

1. NEFRRETFHHEFEFSLEARETEFENNSFSELE. FIERT, £ Drammen i+,
OCR =4,

IR BXE&EMNIEMAESR, 152 W Andersen (2015) 4 F1 2% F i} PLAXIS 2D, fERRRIAMMAHT
H.

2. AIEZEHERPMARTASEEEEMERIS. 3 23(5 146 T1) (Jostad, Torgersrud, Engin & Hofstede,
2015) MEAS R RBEINEERrE (GrEth) MBEREE (N REF) BXOIRELRBIREEEE. that
BIELAEPHEARTR WAL SHENRARBER S EREMKIELL . MARER, R#RK DN ETEEEAT
TER, mATREELALTRER.

AR W R AW N AEE B GTEMIRNTEERGE. S8 R N—MEERBRZ B, 1%
BRI TETEE A BT EHERAE. See % Ff, Cyclic accumulation and optimisation tool, for
more information.

ERPEMAGHMIRG, FHES N RBEFHXRERE RBIENEMRR. For the data given here
and the logarithmic scale turned on, the resulting graph is shown in Figure 138(58 147 ).

==

b vs N J{EFF

u

2.5E2

2.0E2

1.5E32

N ZZiEH

1.0E2

5.0E2

0.0

0.20 0.40

s &
=]

0.80 1.0

W S

EERNHyH

138: “far#tHES N X164 [F (X1 #04850)

3. BHWELUTEZFHIEIF Nego
EENESLES E—MEF (B 139(8 148 T1)) ks (HABYIRTEN K 15%) HIELBIETF
BN DA URAELESIEFHR NG Pis s B ELEH . HEENFNERESHNTRE
— B 7E x SHEVEST R, FTF 6.001.

* Andersen, K.H.(2015). 355t Bi% T AOMEIR LA S8, ISSMGE McClelland i385 + TAZRTAHHEE 111,
Meyer (Ed).Taylor & Francis Group, London, ISFOG 2015.ISBN 978-1-138-02848-7.

> Jostad, H.P., Torgersrud, @., Engin, H.K,, Hofstede, H. (2015). BN TES&E T EHEREAR R
EEMMBRITERF. XERFHHASE
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BlEM T EMRIEESE

i

Drammen clay, OCR = 4 Contour diagrams for DSS test (t, = 0}

EseX
0.02000 2371
0.1100 2877 - ‘
0.2600 1079 o . =
0.4000 163 5040 > S E—— =
0.5100 64 - -
0.6200 25 = =
0.7500 10 il
0.8900 3
o |Libie :+ ossy 10 20 50 10 20 S0 LOE2 20 £ 0E2 1.0E3 £ 0E
points i
Neq at failure
4
139: 1B#F# PLAXIS 2D
7= >
Rz 13- R TF il 2%

R R EES AR EN (HHHE) Nog FGEMNTRIFEHTT N AL (1t 4BV FEAE B I ey 5 A0 F 15 55 a1 7ay
BRI E) RSELMNI-NTHZ%.

1. BEN-HTHMZIETF.
2. RENBEHRBEROREIET, AFHE Nego RATT—NRPIHENFGEIREK.
3. REBTFFEAEERYE, HELHIEF, DSSFMELHIEF TX & 1.

pas

o BIMGEERRIER AL ESHEFEE L HI TR .
o IR IRAEBMIEHFN /K SIKEARET Drammen £+, MEHEENBARET 1 AL BIEFR455
B BE (iFE M Andersen, 2015 6 SREUFHEE) .

4. RN R EMAR DSS. ZHEREM =R MBS TR MR ERESE. FEiRfd,
EFUTMANELRB RN TREMN, BAENDBREERAFEREIAFEIIETIRE.
a. cyclic to average ratio for DSS (Ateyc/AT,)PS = 1.1,
b. triaxial compression (Atey/AT,)™¢ = 1.3 and
c. extension (Atey/At,)™XE =-6.3
5. Select the load type as, Total load for this first material.
DSS M=iFSLE SEIITHLHMANRE N E KR LS (E 140058 149 M) . BHEE, BIHYIE
TR F RGBS A HOK S YR E # TN . EFSEE T HLHRI - ik .
6. BEHYH, AFSLETHERBNOIRELRN-RThE%E. EEEBER, FSIE 140(%F 149 ).

® Andersen, K.H.(2015).JE55 BRI A TEIR L RS H, ISSMGE McClelland i385 + TAZRTBHHEE 1L,
Meyer (Ed).Taylor & Francis Group, London, ISFOG 2015.ISBN978-1-138-02848-7.
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BlEM T EMRIEESE

=y

wAER R J)-RIsnes BHE

4
I

Dss ik

Neg 28 MNEFER

=23 Drammen i+ : OCR =4

TiEsE EnRE

EWEF  DSS 1.000

ERET  TX 1.000

055
(Atgy /o, 1.100

(Ateye/aT,)™*E 1.300

(Avgye/at,)™E -6.300

o BRER E Rk

-2.0 0.0 2.0 4.0

& 140: B #E I - Z 2%

MK
B4 B 022 F548 UDCAM-S 18It — LS4 .

The parameter ranges and the results you will see after the optimisation are shown in Table 24 (8 149 T1):

*® 24 AU EHSETEE RS R

SN &5 RN mxm | tem | s

= AR R S BT MR B W05 14

18 SR IR Gur/ T 4000 4800 4204 '
= HhEAR R ET BT I R 2R 1/d 6.0 8.0 6.431 %
=R TR BT R 2 7 5.0 8.0 7.873 %
B R M R 11 s oo | 120 107 o
>

ﬁ?&iﬁ%ﬁ%iﬂibﬁ%ﬁ € /5,C 1.14 1.16 1.152 -
fg Q%S;fﬂ?é]ﬁfﬁi e 0SS /5. 089 | 0091 0.9051 -
Egzégfgggg%iﬂibkﬁ £ /8.C 0.62 0.64 0.6208 -
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BRI RES
SH &5 RN mAm | ttwm | su

SRR AT S R c
IE ST T o7
SERE Yref - - 0.000 m
= R S G PR B < ] _ 0000 | KN/mY/
IR R R inc : m
= e S ST B P B
YRR E 5 = 3 E 451 18 RO P& £ /1€ - - 0.5389
SR E ML
HEST T REME RO TXC SIYRRE Y iy ] _ _
R B AT v/ 2.332E-3
BT B BRI S R OB
REIYIRE 5 = MEAERIEH 055 / ¢¢ - - 0.7858
MR BT SR O L

ERUTSBRITEMILE.

1. BHESRMHIETF,
2. GEHSBEPHANTLTEH. 15, BB R 1300, K BERSHFER, HBEKIBEH 1.0,
3. AF 248 149 )Y EHNS BB NS A EMNS/VE.

R

In the optimisation, set minimum and maximum values of t¢ / S, T35 / S, and tE / S,,© close to the
results from the strain interpolation if one wants to keep these values.

BTN Grox BRIA T KRB B HEMER (1€ /5,9 - S.6, FIHE Gy / T
WEIELEN R K EMR/ME.
4. BHEVERBMLGEHSE (E 141(5 151 1) 3 24(5F 149 T)HHFTITLE) .

B e, M EEERESECCERMNMENSI$. Based on these values, the optimised parameters are
calculated and listed in the right-hand side of the table as shown in Figure 141(28 151 77)
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BlEM T EMRIEESE

=H

| Cyclic accumulation Stress-strain curves Parameter optimisation

Static properties Parameter ranges Optimised parameters
Min Optimal Max Rel. Sensitivity
fm2
5,0 KN/m 130,0 GylTC 400,0 420,4 480,0 31,47 % Gyt 420,4
Vref m 0,000 ¥ % 6,000 6,431 8,000 52,07 % v~ % 6,431
s, Cpe  KNMYm 0,000 v % 5,000 7,873 8,000 100,0 % vE % 7,873
To /5,C 2,686E-3 yPss o % 8,000 11,97 12,00 voss % 11,97
5,5/ alyy 1,000 s,° 1,140 1,152 1,160 2,003 % € et 149,7
Kp determination  Manual  ~ 0555, C 0,8908 0,9053 0,9100 8,540 % Vief m 0,000
im2f
Ky 1,000 w/s,C 0,6200 0,6208 0,6400 23,78 % e kNfm*/m 0.0
et 0,5389
1:0,-‘1'(
oS5 / <€
Copy parameters By
Dss ™ TXE
1,2 1,2 . 1,2
guessssssssssss
1,0 o f " 1,0
P ] .l
0,80 - o8 F 0,80
= e = i =
o P s ¥ 5 .
g 080 5 060 4 £ om0 e
= o - " - Fd
0,40 ¢ 0,40 | 0,40
[] L 3
[ [} e
0,20 # 0,20 0,20 #
] ! a;.
00" 0,0 " 0,0
0,0 5.0 10 15 "0,0 5.0 10 15 0,0 5.0 10 15
v %] v [%] v [%]
® Target *— Optimised = Target =— Optimised ~  Target +— Optimised

E141: BmE# It EH

WA UDCAM-S IREUE AU S B ITH IR RS RIMNE RN /- N ML S FHEETFHERRHARER
7No

5. EEAE, REBIRRMAACTIENNRRE. RENEESHTIZEtME. ERENARK

Z, BERTEOMIBMNERERE Qo FIRSIRTERCH R optimised_total.json.
6. SHIMLHMESE.: RTEFSEIRA, FHiREZEHEAHEIH Soil-UDCAM-S H .

PEEr—1

The values in the Mechanical tab are replaced with the new values as shown in Figure 142(28 152 1) .

PLAXIS 151 PLAXIS 2D - Z(FEF



B 7K T & & B R IF R [ & 2 1 AR B [ADV]
Bl EMRERSE

Soil - UDCAM-S - clay total load
D O
General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value JJ Cydic accumulation and optimisation tool
Stiffness
G TC
v, (nu) 0.4950
Strength
Active undrained shear
TCh b fm> 14,7
Depth-dependency
T Kijmzfm 0,000
U3 m 0.000
Strength ratio
TEfFC 0.5405

TOSSC 0.7875

Failure plastic strains
vi€ % 6.431
v % 7.873
veDss % 1197
Miscellaneous

TofrC 2.33263

142: FEHERIEIF LB FEF

8. HEMBETIE, HB K HEREAFH, BKIREN1, &P Ko, =Ky, BREE) HIF K, KE
1.

9. BEE, <ASIENME.

10. BFFL-BEEM R SEAHILFHLE.

105.2 #8l: Fh-BIFErE
ANEZMFLCEMR . BEAXREH LS MNNEEEFE. B2, »IURIEEMEZEGEFHITEMSL

2.

The parameter ranges and the results you will see after the optimisation are shown in Table 25(8 152 T1):

% 25: AU ERSHCTEE MG R

B B =/ME mAE iiE L-E(2
ZHIERRYE AT RES c
WA Y B D3R FE A Gnax/ T 700.0 800.0 703.2
k) S G A RS 17 1.0 3.0 2.966 %
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BIEM T EMRIEUESE
2 2R =/ME =AE HikiE BT

= SR SR B BT ) R 2 7 1.0 3.0 2.699 %
B BB R AT R BT ) R 2 174 1.0 3.0 2.946 %
iﬁ;ggéafg%gﬁirﬁ—'ﬁWibk%%?&}ﬂﬁ‘;;ﬁ € /8,C 0.66 0.67 0.6667
gﬁg%ﬁi f’; ft] BESTAKBEER | oss /g c 0.47 0.49 0.4787
g’%g%ﬁfﬁ;&ﬁg% FHORBHSESR | 5 0 0.57 0.59 0.5790
é?&&éﬁﬁﬁgﬁiﬁﬁﬂ’ﬂé%ﬁ%ﬁﬁgfﬂ s 86.67
%%}?%TE Yref - - 0.000 m
éggiﬁ?ﬁ%ﬁ%?&ﬁﬁ’ﬂ[‘%ﬁﬁiﬁtﬂﬁifﬁ <, 0.000 KN /m?/m
=R RIS R AT B PR BT Y15 R E /.C
SRR RN R | " 0.8684
gggfﬁgm TXCHIYBRERIBEYE |, /1€ ) ) 0.000
B & B e 06 2k SO BT RO PR (R BT 4
BES=HEMSRISHMEEEYRE | PS5/ - - 0.7181
RYEE

AT ERITEMRIULE,

1. SHFL-BRmrEHR.
2. BINBS L -78 O CEAFRIR
3. Go to the Mechanical tab.
5% —MR—#, 2RO ERRFRERFMRECTERAE.

4. Click the Cyclic accumulation and optimisation tool button on the Mechanical tab to open the tool.
BHRITFCHZE T, REERERNE—FHRZ BRENR AT optinised_total.json.
BRI FEFES #iE.

6. Leave the Cyclic accumulation tab as it is.
7. RENA-NTHMZBIETR, HSEEARRE REFETEH.
8. ZTIE, HEMItHE.

The stress-strain curves are shown in Figure 143(28 154 11):
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Bl EMRIEESE

=
HEFER - B e R BRI
I Dss £
Ngq BBE WEFER N
Neg (EFAL)
1.0
== Drammen $ + OCR = 4
_ 0.50
TEmiz ERRE
#EMEF  DSS 1oo0 o2 2= 0.0
SEMET X 1.000 & £
~0.50
(AT /AT,)058 1.100
\TXC
(8T, BT5) 1.300 , 1o
0.10 /
(B AT,)E -6.200 v
[oEes:] BRES =L

/s, 1)
N

m
&
[

-2.0 0.0 2.0

v [3%]
+— DSS - TXERE = T3

143: BT ZEAIR - 7 R 2%
9. HESYMWET+. EZFHXEEMMETFLERINEFHERBEN.

10. #IRIE s, Cer BB A 130.0, I8 K, HEIRE BB

11. ERSEEENRXEMR/IME, ZEFS N 25(8 152 71).

12. BHHE, REMUSH.

The optimised parameters are shown in the Figure 144(%8 155 71) and are also listed in the column

'Optimised value' in Table 25(88 152 T).
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pollBE b TVl i e

=}
|
=2
Cydic accumulation > Stress-strain curves Parameter optimisation
alic perties Param
Min Optimal Max Rel. Sensitivity
Sy FN/M 130.0 Gytt 400.0 480.0
Veef m 0.000 v 6.000 8.000
SuSnc  NIMEYm 0.000 vE 5.000 8.000
Ty /5,° 2.686E-3 oSS £.000 12.00
5,51y, 1.000 s, 1.140 1.160
Kg determination  Manual  ~ 0555, C 0.8900 0.9100
Ej. C
Kq 1,000 1Ffs, 0.6200 0.6400
DSS TXC
1.2 1.2 .
peEEEEEE R,
"
1.0 1.0 m
............ -
- [J
__ 0.80 " - __ o080 ¥
- . — [
::E 060 L 080 8
" l
0.40 J 0.40 |
*
0.20 » 0.20
l "
0'3.1.‘0 5.0 10 15 0'3.1 0 5.0 10 15
v [%] v [%]
® Target +— Optimised = Target =— Optimised

13. BN ARSHREFEAITH R optimised_cyclic.json,

144: TEHTTE AL 23

Optimised par

Gu,-'rc
¥

vE

«  Target

14. SHRKAHRSH: LHERNSHIZMAIHEEE Soil-UDCAM-S &0«

15

105.3 #%l:

| R R,

The values in the Mechanical tab are replaced with the new values.

16. BEHE, XA LRI

ARG MBS EIR

[y

- W N

a. B{UEE N 24 kN/m3,
b. Young's modulus of 30x10° kN/m? and

PLAXIS

=25

C EFRTEMFEEAMRIERE, HBERERE.

. Enter Concrete footing for the Identification and select Linear elastic as the Soil model.

- FHEk SRR B AES L.

. Enter the properties of the material:

155

ameters

m

KN/mZfm

«— Optimised
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EMNEHTE

c. JAMEER 0.1,
5. BEMAE, XS EIEIMR,
6. BEMfE, XAMNEEFD.

106 EXEHTTE
BAE R EARE.

106.1 EMRE T HE

1. BEEWET+F, RREFHEETRANGEETE,

2. EihEIEFMNETEZBRINGE, REHBE (0.0,0.0), (11.0,0.0), (11.0,-1.0) 1 (0.0,-1.0).

AR TRFRBRLRGMRNE L ZIAR.

1062 EXAMT

E—FE, AMENMFETENZEERER. SRRERELFPFRL. BERFEMLTAGIMI

(EAFRAER) . ¥ MR SR A

1. BHAEERE, M (11.0,-1.0) F] (11.0,0.0), BIEH B, [E 146(% 157 7).

2. BEAIERE, M (11.0,-1.5) F (11.0,-1.0), BIEETE (EMITAZED, E 146(5 157 7).

3. EEFAE GtEMEikziE) BZRRERR 30%.

a. ERFL-BEHM R ES R AR -0 0 - A .

b. Reduce the interface strength by setting Riyer to 0.3 as shown in Figure 145(8 156 71) and

Soil - UDCAM-S - clay total load interface
e o
General Mechanical Groundwater Thermal Interfaces Inital
Property Unit Value
Stiffness
Stiffness determination Derived -
Strength
Strength determination Manual
Rinear 0.3000
Consider gap dosure
Groundwater
Cross permeability Impermeabile
Drainage conductivity, dk m?/day/m 0.000
Thermal

R tharma m2 KW 0.000
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& R

/& 145: Clay-Total load interface

c. Assign this to the upper part of the interface.
4. XTME 3 GHEESERERNE), FES—MRETRME.
a. SHFT-ERETHEME, FEEGR AR - EOO- .
b. 4% Rineer WEH 0.3, LUTREEZE .
¢ PENMEFITHE. HEME 3 #HITHE.
5. MEMETFFHFREMRINA L EEEBE (Riper = 1.0), WEEFIHNFHL-BEEFARERNENL.
REBFRERHRAIEE: MK, The geometry of the model is shown in Figure 146(58 157 T1):

Y

WA J
00

& 146: 12259 )L 17 /&%

10.6.3 ENX Z[o)fara
EHEBEAREEEEANIE, F7EETTERN AR ErE .

1. EAFQIELEH IR E (0.0, 0.0) F (11.0, 0.0) B X S 80Tk .
2. EIRFENSTEBRFIF qy startrer TEIRE 4 -1000 KN/m/m.

10.7 4 R4S

1. Proceed to the Mesh mode.
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B 7K T & & B R IF R [ & 2 -1 AR B [ADV]
EXHPITHE

2. fEnfEh B RE RPIRIRT ®. T RRMBSY, BERRER (BE).
3. Click the View mesh button "X to view the mesh as shown in Figure 147(%8 158 I1).

B 147: £ RIP05E
4. BRI+, XAMEERF.

—R\’ LS| e
10.8 EXFHMITITE
HEAEUTMER:
EAEMEL, 1B Ko S8 (FE AGRE EE e N 5.
EE 1M, BEERERIMNSERMENNZIORREGERE. FRBERR.

HE 2k, TEREEETAZDFNIE.
EE 3IMER, TEERERES DRI,

10.8.1 #MEMEL

. Proceed to Staged construction mode .
. TEMTBLR BT B th W E AN IR I ER

- FRREBHERBIRE R KO 2.

- BEHE, XKAMEEO,

B W N =
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EXHPITHE

1082 F1ME: EHEMEmEE

T BERIMMM IR ®, BIEHME.

- B 1 AHISERTER TS

- BRBELAREMROEAIENINZBR, THERS.
AR #4576 5 T o

AW N R

10.8.3 Phase 2: Cyclic Vertical Bearing capacity and stiffness

2B, WERZEEIF AR DMPE. TEIEmEEEE (KD BEERRMEREEZEEH . R
B ERNIBFULBREL .

L sasmmmERiRag o, QEEME.

2. MrEx 2 WBYER 1 P8R,
3. AMEREOF, TARHEFSH TR, ZFRUBEENTENAEREPINE.
L 5 O 5 Tk

108.4 FEIMER: HEREETNIE

EME 3 (DMTER 1 FFiR), BUBHL-BEHETHEMS, JHEREEFRIE. EdEnEEeEms (N
1) BEERYEREEEEEN.

L s hRmmEisa =, SIEHmE.

EMBRED, HREMBISE MR 1.

TS H TN, EEBUBEEATRFAEEINET. LHAREO.
FIgh - R e AR

FEEH LML BHTE-REMN . RE FHOMRHER 0 B4,

Make sure the line is activated.

HEEX BTN

o e WwWwN

1085 HITIHE

EFEHE T, BRERETRRNNR, RS RG-SR N - EE.
ERITIERME, BITUTER:

L fpshtch i o Yok iR s .
EEESERLEIEE T B, ERAEOEEE.
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%R

2. EERBREIEE—1TS(0.0,0.0). XFEFEREO,
3. BEEALR, XHMLER, HFEEEHAERF.

4 st rEme,

109 &R

1091 Sfarg R EEIf&E 77

FIFRESZERS (f{#): qy =-1000kN/m?
Failure at: q, = 720kN/m?(Figure 148(58 160 1))
Total vertical bearing capacity: Ve,p = qy - Area = 720 kN/m? - - (11m)? = 273.7MN

0.800

Chart 1

0.700 - Node 1*
0.600 /
0.500

0.400

IMstage [

0.300

0.200

0.100

0.00
0.00 1.00 200 3.00 400 5.00 6.00

ul fm]

148: Total displacement vs XMstage

pack i
The load-displacement curve as a function of qy can be generated using a spreadsheet software with the data
of the EMstage-displacement curve by step (also called load-displacement curve).

Take into account that for PLAXIS a distributed load g in any calculation step can be defined as:

qactivequhase.start"'ZM stage (qphase.end' Qphase.start)
He:

* Qphasestart 1S the load value at the start of the phase (or actually the load value at the end of the previous
phase).

* phaseend 1S the desired load value at the end of the current phase, i.e. the defined value in the Staged
Construction settings.
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Since for this tutorial qppase start =0 then qucrive=EMstage X qphase.end
Procedure:

1. From the Output program go to Curves manager and obtain the XMstage-displacement curve.

2. Click on the E icon. Copy the |u| vs ZMstage values for all steps and paste them on the spreadsheet.
Ensure that the values and their units pasted are consistent with PLAXIS output.

3. Multiply each value of the ZMstage column with the value of qppase end- For this example, qppase.end is equal
to the defined vertical load of 1000KN.

4. Graph [u| vs qy.

MEEZ T, ESEmAHN (ERFFSTHOKEYIE/E) A 228.1MN. BEAHNDEANERET, S5
ERRELEMRRFIEMEL, BRETHHAENESNERSHITRERS, MAXMPMATRE
HAE R TEIR R 1L o

10.9.2 AT R B &E N

FIRESZERS (f{#): qy =-1000kN/m?

SC3YRIE]: qy = 458.1kN/m? ([&] 149(58 161 7))
BEERE S

Veap = Gy - EI#R = 458.1kN/m? - - (113K) 2 =174.14MN

0500

spes Chart 2

g - Node 1~

0400 /

0300 ;

Enstage [

0200

0.100

0.00
0.00 0.100 0.200 0300 0.400 0500 0.600 0.700 0.800 0.900 1.00 1.10 1.20 1.30

Iul fm]

[& 149: Total displacement vs ZMstage curve for cyclic load

10.9.3 ZEMIE

BRENMBERSENEERNE CREFFGEIHTEER) WIHESERK =F /u,. DEZEUEEERTH
BRI EHI R E{IF. Load versus stiffness is shown in the following Figure 150(58 162 72):

#EFE: To construct the vertical load vs vertical stiffness graph, use the values of the load displacement curve
(lul vs gy) and operate Fy, for each step, take into account:
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%R

e Fy=qyxAreagoting
* For this example, uy is equal to |u].

6000 -

_— P

5000 -

4000 -

k, (MN/m)
w
o
8

2000 A+

1000 -~

0 50 100 150 200 250 300
F, (MN)

150: & 7557 B FIEH 153 7 8 & 157 5 S M/EHIXTEL
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EAREF, FEERLEIRIKR. ARAEN GIR) REaN (BEH#). Hit, REAEMSEHIE
e BIKMHIMERURTRRKAL, iRk SbEER BT,

B#x:

o HITPUER S
o [ERMEEmRLZ
LT ER

Figure 151(28 163 T1) shows the layout of the embankment problem where free surface groundwater flow

occurs. BTN EH 2.0 K. FEAKKALA 1.5 KiR. SARMEEM 2 BAIKEERN 3.5 K.

2K 6 % 2K 10 % L3k
[ I I | I |

3k

5%

3K| Ay

1%

E151: TFEJLITEF

1.1 BIEFHm B

EQEHIE, BPITUTER:
1. FRMAREFHMRIBEFIEEE I REE -

2. AL EEMEOMNRETRES, WAENIRE.

3. ARETIEY, REFRR (FENEE) MR (15 THR) HIEFREIET.

4, BRBRTEEN: Xpin=0m\ Xpx=23m\ Ypin=0m #My,.x=6m

5. RBRA. EENBASYNREE, HEEHRE.
mBERMEOXA.
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BRI HECH N IR

112 EXTIEMES

A number of boreholes has to be defined according to the information in Table 26(58 164 7).

#* 26: EEPRHFLER

HAHE L E (x) 7k TR &R JRER
1 2 4.5 3 0
2 8 4.5 6 0
3 10 4.0 6 0
4 20 1.0 1 0
BENTIREMES, HHITUUTHRE:
L e plzerl i B 3072 x = 2 0OIEE4ETL.
FRHERtEEED.
2. $EREKKER 45,
3. EHFLPAM— LR BERIEREAN 3. TEEXEZLENKRIILF.
4. 1RIETE 26(% 164 TPREMER, QIEZHKMENETL.
1.3 BIEFH DB RIHES
FEATROE—IMRIBIESE.
The sand layer has the following properties as shown in Table 27(% 164 T7) .
27 BIEMHE (1) BHMREM
B Bl Wt B
A
MRHRE - oM
Herk KR - HEk
NMampuES Yunsat 20 kN/m?
MR ES Vsat 20 kN/m?
MR &
MR E E'ye 10-103 kN/m?
JAFAEE v 0.3
PLAXIS 164 PLAXIS 2D - Z(FEFHf
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A B AR
Tk
S - frof
iRy - hEHE
EREH - ERREE - MRS
KEBIER ky 0.02272 K/R
BEBER k, 0.02272 */XK

EOEMBE, FERITUTER:

1 E?EJ:%%F’ESL:I:%M*SL FEMRERERESEEXRA. RIREAIGENE,, FAXLESHTHE
Ko
2. BrRoEEILARAR, XABREEED.

1.4 S M

1. FEAREIER

2. Select the two lines that form the left hand side slope and river bed as shown in Figure 152(5§ 165 11) .
In the Selection Explorer specify a Coarseness factor of 0.5.

& 152: Selection of left hand side of slope

3. s AR IR (© M R,
R R RAEIE O -
4. EFTLERST TRSCERMET, SREERME.

5- Click the View mesh button ' to view the mesh as shown in Figure 153(28 166 T1).
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R XFPITHH

[E153: £ RERIMIIE

6. BHREIETF, XAMHLIERF.

—R\’ LS| e
15 EXFHMNITIHE
EARTIHP, XROMERBETH. TEARREIE=IME, BESSHEIERPHITEN . EVIEME,
HEHBRSHTKERUABEFEARKA. £ 1M, HERESHTKERUSEKAMISERETK.
F2MEMITESSE 1 MEEEML, EMEEK.

BESTHLEAMFHENERAER . RIBAGNMEFLIERNKKE (5226 (BB 164 ) BEIGIELF/K
fiL, The model in the Staged construction mode is shown in Figure 154 (58 166 7).

Y A

154: The model in the Staged construction mode

FROEE, 2RKARI AR IR TKERITESERAMK.

11.5.1 FEMEL

X BN 5T 25 P R SRR R

EEMFRG, EEFQUKRED, EAHEAER,

HERSHNREENZNERN. REMHEXFMEERO.

EEBNEEET, RAEREETR.

EEREGEF, RAMTKERTN. BREUREZHSVHEMELIERX. Confirm that only the bottom
boundary is closed. The expanded groundwater flow boundary conditions is shown in Figure 155(%8 167
7).

i W
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R XFPITHH

HACMSE (InitialPhase)

o EE

= @ N EER

= @ TR st

+ @M+

- @ E fEElEp
7 @] climate

Ci: Deformations

Ci: Dynamics

@[] Fieldstress

Ci: GroundwaterFlow
BoundaryXMin: 1]
BoundaryXMax: 1T
BoundaryYMin: 23]
BoundaryYMax: ¥TH

@[] Precipitation

@[] Pseudostatic

CE:D ThermalFlow

@[ water

1 -

o [F] o [

155: FIIGIERHE T KSR R 51

6. EEBFERTD, RAMTKERDLAFETH. BERFHAFFHBEEFENCNE, HEMTKE

MDA FHTIIH.
AREIE, SMTKERAFFG TR TR FHATHIERSE, 2B TKER 8RR
BI&MH,

11.5.2 Phase 1-Transient ground water flow analysis

BEFMM IR ®, QEFNE.

TS, WEHETER.

TEEMTRh, SRR TABTER, (ERFLEEDTERR,
ErREERIRE N 1 K.

ERFRHSH TR, BRAEMSHSERE R 50. BERARKSHNREE.
BHRBEXTMEEROD.

B T B4 S DRI i

© ® Nk WN R

Select the hydraulic boundaries as shown in Figure 156(58 167 TR).

[& 156: Selected hydraulic boundaries
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R XFPITHH

10. #hAEHt B EHE.
11. FEEENEED, FHITHEEEE Fksk.

12. ¥ h o BN 4.5m.

13. shIRRAIRE M T RisE & ch OB EAE 2 2 T

14. BHkLREEH.

15 sasmmizadF, FMEMKL R,

16. FEARERE O S, HEES TSRS PMIERER. SRIEEEN 1 m, HLRA%N 00, HiEk 1 K.

The flow function for the rapid phase is shown in Figure 157(Z8 168 11).

Head functions  pischarge functions
{ LL =
¥ s T
Signal Lo
| Ampitude
Phase

Name

Period 1.000 day

-100
000 0.200 0.400 0600 0,800 1.00 120 140 160 180 200
Time [day]

[E]157: (R 1EH TBIKTETH
17. BEfiE, XHKREEED.

11.5.3 Phase 2-Long term groundwater flow analysis

L s Bmmezd =, SIREME.
2. EMENSEEEH, W LB EL.
3. EEMTHP, EEEBMETREPHIEME.
4. R TKERED, (EAFLBREDITERER,
5. JatElEpEIR E A 10.0 K.
6. EHFIEFISH TP, BERAXGEESHSELERN 0. BERARESHNHEE.
7. BEBEXRAMEED.
8. MARIEESE 1 MEHERMIBR.
9. EIEIFENNTREF, BEHKLBEESH.
10. s smimizn [+, sRmETAk LR,
11. ZEKRBHBE O, EFES THRECAPRIERIAD. Set the amplitude to 1 m, the phase angle to 0°

and the period to 10 day as shown in Figure 158(Z8 169 11).
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e

Head functions  Discharge functions
| @ Name
S b
HeadFunction_1 Signal
|

Phase

Amplitude

[HeadFunction_2

[1.000

[0.000

[10.00

0.00 2.00 4.00

600 8.00 100 120 140 160 180 200
Time [day]

158: 1B IGX FHIZK T HH

12. BEHEMWE, XAKREHED.

1154 FITIHE

AEIRFHEPEEZEN R

L #SOMEBMIERT, BEMTEhEEthdrsing .

“WEREFDER T EREE.

2. HEERE O, RFAMEPTEZEN. BE (03) M (82.5) HIEMTR.

3. wHEH, LHBLER.
4 mmirEm ), rEma.

S Hitasnsrema.

116 &R

ERbiEFT, QESEIRETRTUNER ALREFTETNER. BEUEE, HEEUTSER:

1. BERBENT > FLE > WTRKKK.

2. EEESRBNH > fIEEE. HENEOEY.
3. EXHEXHBMMEFELE. AREBRAT, BFRENEHTHRBAFEAERE RS AL

ARG R EEEEREBILESERAN LR

4. BUHRIRVIEM AN 2 ke, EahEHRESE 1 MR, HFENBIEEHRITE®Z. The Create

animation window is shown in Figure 159(&8 170 T):

PLAXIS

169
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#HR
ElEshE X
B
2 ’is\AppData\LocaI\Temp\PIaxxs_qam \Temp_folders\New project.avi| ...
BIRBE
R E
EREE 793 &E HERS L
BE&sE 398 &%
HEEE /%
EHRER v| EHER XxF
] 8 BT E B S AR T
M 2 =EH
[ 274788
[ 27#R
MRS RA TTEER BN -5 gRE—%
i [ o ¥ [InitialPhase] 0 TiEH wng REA 0 0
5 [ B [Phase 1] 1 0 e ST 1 24
i [0 o B 2[Phase_2] 2 0 nE SERMET 25 69
faE BLH
159: BYEZE &
EEBEPEESR:
L pHMih T B P rEEERE L.
HEELEOSHEY, TENEEENESMES.
T A (2.0 3.0) #1 (20.0 1.0) LHIEEHE. BHETNEREFEOFRER.
2. EHREBEAED, EEND > FLE > p E35RE,
3 Click the Tools menu and select the Cross section curves option wili . 7ERIZLE OB H 5, EFRBIERE
HX > E1MTR.
4. %3FSE 1 MrEX. The variation of the results in the cross section is displayed in a new window as shown
in Figure 160(28 171 ).
5. §t358 2 M ERi#1THERI#R{E. This may take about 30 seconds which is shown in Figure 161(%8 171 T3).
6. A—MEEMEEE L, TULLBREIRETHHAEREEMmRERNERELX, SLTE.

AIAEH, SMBKAIEELHS, X ERFIKERNFLENERME.
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e

LEAl]

Phase_1 53 t=0.02815 day
Phase_1 5S4 t=0.04816 day
Phase_1 S5 t=0.07816 day
Phase_1 56 t=0.1232 day

Phase_1 57 t=0.1432 day

Phase_1 58 t=0.1732 day

Phase_1 59 t=0.2182 day

Phase_1 510 t=0.2632 day
Phase_1 511 t=0.3307 day
Phase_1 S12 t=0.3982 day
Phase_1 S13 t=0.4432 day
Phase_1 S14 t=0.4882 day
Phase_1 515 t=0.5082 day
Phase_1 516 t=0.5382 day
Phase_1 S17 t=0.5833 day
Phase_1 518 t=0.6133 day
Phase_1 519 t=0.6583 day
Phase_1 520 t=0.7033 day
Phase_1 521 t=0.7708 day
Phase_1 522 t=0.8721 day
Phase_1 523 t=0.9171 day
Phase_1 524 t=1.000 day

-6.00

.
R ]
N

-12.04

P aciive (KN

-15.0

st IR

-18.0

-21.0

—.
24 0=
==

0.00 2.00 4.00 6.00 8.00 10.0 12.0 14.0 16.0 18.0 20.0
KB [m]

160: E 1 R 1EEE FAIFEZIAIETH

e Al]
-3.00¢ /

-6.00¢
A

Phase_2 S28 t=0.2438 day
Phase_2 S30 t=0.6234 day
Phase_2 S33 t=0.9441 day
Phase_2 S34 t=1.172 day
Phase_2 S35 t=1.273 day
Phase_2 S36 t=1.425 day
Phase_2 S37 t=1.653 day
Phase_2 S38 t=1.805 day
Phase_2 S39 t=2.033 day
Phase_2 S40 t=2.260 day
Phase_2 S41 t=2.488 day
Phase_2 542 t=2.830 day
Phase_2 $43 t=3.342 day
Phase_2 S44 t=3.684 day
Phase_2 545 t=4.026 day
Phase_2 S46 t=4.254 day
Phase_2 S47 t=4.481 day
Phase_2 548 t=4.633 day
Phase_2 S49 t=4.861 day
Phase_2 S50 t=5.013 day
Phase_2 S51 t=5.241 day
Phase_2 S53 t=5.621 day
Phase_2 S55 t=6.000 day
Phase_2 557 t=6.380 day
Phase_2 S58 t=6.608 day
Phase_2 S59 t=6.836 day
Phase_2 S60 t=7.177 day
Phase_2 S61 t=7.690 day
Phase_2 S62 t=8.459 day
Phase_2 S63 t=8.687 day
Phase_2 S64 t=9.028 day
Phase_2 S66 t=9.408 day
Phase_2 S68 t=9.788 day
Phase_2 S69 t=10.00 day

-12.0

e
]

P active (KN
N
L)

-15.0+ 7

180.3%?1. | /

\__—-
-24.0 \‘%7_7

i
i
tpettetatittet] 11T

i
27.0 1
o 120 14.0 16.0 18.0 20

100
K [m]

161: F2 [ RIEEE_LAIEZIFALIEZ]
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AEIEETR T PLAXIS 2D MR EEAER Y. DREABBS KAV LEM EMRLTE. JARPHIKAL
REFAL, FAEBMARLENREAERSFHMEL. HENENEMNFEREXEIFFETELE
7K EBERTE] AL .

B#x:
o EXPEK
JLTER

Due to the symmetry of the problem, it is sufficient to simulate a strip with a width of 15.0 m, as indicated in
Figure 162(88 173 ). {LEE 2.0 2K, #LFR 3.0 K.
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162: BHEHA/LITERE
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SRS

121 BEFHmB

EQEHIE, BPITUTER:
1. FRMAREFHMREBEFEIHEEE I RE A -

2. A ERMEOMMBTES, MABNRE.
3. AEBTIEY, REREY (PEME) MILE (15TR) HREED.
4. FRERTIREA: Xpin=0my Xpay = 15m, Ymin = 0 M F Yoy = 5 mo
5 REBHBEM. EEMBRASKNREE, HIZWE.

BRSO XH,

122 ENXTIEWES
RTFERR AR, MiZE S iRaEm.

1.
Click the Snapping options button =& in the bottom toolbar and snapping window appears as shown in
Figure 163(%8 174 T1).

EEER *
IS
RIEE| TS
EIEE [m]

=EEEN

e
LIRS

filk

s

[ 163: 154 HH4EIE/5EH

2. EHEMMBEOS, FHREREILE A 100,

Click OK to close the Snapping window.

EENLTIEMES, ERITLUTRE:

BEHESTLIREEE, HBI7E x = 0.75 Fx = 2 R IR
EEREBEOFRIMENLE.

HEE—NEFL, BRLENTEREARE =3.75, K¥=3. ¥ETENLERENKE=0.
EEZANEILP, BREANEIEEEAME =5, KP=-3. BRTENLTEREANEIR=0.
ST EANETL, KSKERGLT y = 4.25 &b

Figure 164(28 175 T1) shows the soil stratigraphy defined in the Modify soil layers window.

w

® N @ o
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SRS E M REIRSE
.| Modify sail layers O X
Borehole_1 Borehole_2 ., —_—
x 0.7500 - x 2.000 =D add =
Head 4.250 Head 4.250 Soillayers Wwater Initial conditions  Preconsolidation  Field data
Layers Borehole_1 Borehole_2
# Material Top Bottom Top Bottom
1 Loam 3.750 3.000 5.000 3,000
2 Sand 3.000 0.000 3.000 0.000
o (O] Bottom cutoff m
< Site response M3 Boreholes [ Materials OK
164: XL EEOFHILFMHEF
N NE"
123 SIS ECM B EIESE
FENTRUERMMBEIESE.
XERHUTEM:
7+ 28: R RLE M
BH B Bt Wt B
=M
TER Xl et Lot
Hezk 28 xR HEzk HEsk
Kt@*ﬂi{ﬁi% Yunsat 19 20 kN/m3
MMBNES Ysat 19 20 kN/m3
M &
R E' of 1-103 10-103 kN/m?
JHRREE v 0.3 0.3
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DAL
Tk
rErRfE el Staring Staring
SWCCHI& . - Van Genuchten | Van Genuchten
TEX/EEL - REL TEx
a5 S - TFht (B9) |HERASL (02)
BRESY - EAREE - MEURE MEEE
KEHEBER Ky 0.01538 0.1270 K/X
BEESEBER ky 0.01538 0.1270 *K/K

EUEMBE, FRITUTER:

1 Elgims 2003 175 TSI RMREURE.
2. SRR ) D E AR e B R 2R

124 4 M1

1. Proceed to the Mesh mode.

2. Multi-select the line segments composing the upper boundary of the model as shown in Figure 165 (&8
176 ).

[E165: 12 AR

3. IEEREERT, HHEARERBSHIRERN 05,
4 B NI O R . TRATSH () ARG,
5 Click the View mesh button ' to view the mesh which is shown in Figure 166(58 177 T).
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RXFPITHE

[E1166: £ RERIIIE
6. BEHXHNETF, XAMEIERF.

=\ L= N | s
125 EMXHPITITE
HENEEIERNNE. EVEME, BHERATHTKE. EME 15, SitERSHTKR.

12.5.1 FEMYEL

Proceed to the Staged construction mode . ZE LI B A, 1§ RFITHER KSR D47

EMBEEOS, EEFEMUKRAD, EAERFRAHTRAR.

HEASHWREEMNZMBBER. BHREXFAMEED.

T EEERRNR, RIS R

In the Selection explorer select the Head option in the Behaviour drop-down menu and set h,¢to 3.0
as shown in Figure 167(% 177 T2).

i Wb RE

MR (InitialPhase)
= (E_: BoundaryLine_9
FHEER: 1.000
- @[] GWFlowBaseBC_a

Behaviour: 7j3k
B
R et 3.000 m
B iEtisR Y EE

& 167: Initial phase with ground water flow base

6. fEIRBINSERED, RARBZGETH.
7. RIFAUWTKERFR. HaF X s/MEFMAF X ZXERE HEHF.
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8. RIFKTH. RFLKMNEEL /KA

AR EIE, ERPRSEEMTKERATHNFMHEREN. EAHRED, BARENRBUFE
EIEERIKSK, MARRBEATHTKERTFHDIEENTASKYE.

1252 BFZHrER

ERRTEME, EX T KRR EIMEXEWL.
A discharge function with the following precipitation data will be defined as shown in Table 29(58 178 T1).

3= 29: PRIk IR

ID g (K] A HE7K [m3/R/m]
1 0 0
2 1 0.01
3 2 0.03
4 3 0
5 4 -0.02
6 5 0
7 6 0.01
8 7 0.01
9 8 0
10 9 -0.02
11 10 -0.02
12 11 -0.02
13 12 -0.01
14 13 -0.01
15 14 0
16 15 0

L g RmmeRiad =, IRFME.

2. ERBREOMEATRS, SEEEMTRER, EAFLMETERE,

3. BEEEREER 15 K.

4. ERFRESHTRG, BRAFESEIZE K 250, HERARESHMOREE.

5. BHREXAMEED.

PLAXIS 178 PLAXIS 2D - H(FEF
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EXHAPITHE
6. HEENFEKEIE, NEX—TMHOKRE. ERENEET, RAFEETR.
7. AEKREY, HAEDIAIFEFEFEBER. XREKRRBEO.
8. FEHIKRIBTTE HIRMFTRE.
9. RZEBIRE—NBR, HERS TREREFEFRIEDN.

10. BERMITIR, ERFBSIAFIT. Complete the data using the values given in Table 29(58 178 77).

Figure 168(%8 179 T1) shows the defined function for precipitation.

Flow functions
Head functions Discharge functions
o Name DischargeFunction_1
AR |
Signal Table v
- o
S LE | 4«
Time [day] ADischarge [m?/day]
7 6.000 0.01000 £
8 7.000 0.01000
S 8.000 0.000
10 9.000 -0.02000
11 10,00 -0.02000
12 11.00 -0.02000
13 12.00 -0.01000 |
14 13.00 -0.01000 [
15 14.00 0.000
16 15.00 0.000 [
v
Signal
|
0.0300
g 0.0200
E o000
E 0.00
g
g -00100
-0.0200
000 200 4.00 600 800 100 120 140
Time [day]
oK

[ 168: ZFEKHIEFERIK TR E T

11. Close the windows by clicking OK.

12. FREEEET, RARBEKGETHRKTR, FHEE. HOK (@ MEHSH (Wnin=-1.0m B Y=

0.1m) HYEREEBM.

13. xPFREK, FEMRRNEI TR S PR FEREXED, FH5EE X R

14. In the Model explorer set DischargeFunction_1 under Discharge function as shown in Figure 169(58

180 7).

PLAXIS

179 PLAXIS 2D - ZFEZFH}



DREEZKE [ULT]

HR

o=

AR K RAENRREL .

1253 #ITIHHE

Model explorer (Phase_1)

Attributes library

Lt

&

Dynamic multipliers
Flow functions
Thermal functions
Materials

Design approaches
@) ™| Water levels

Ci: Geometry
@)[W] Groundwater flow BCs

3

i'

+
)
+

]

@)[W] GWFlowBaseBC

b @[] Soils
} Ci_:@ Model conditions

@[] climate
(il Deformations
@[¥] Dynamics
@[] Fieldstress
@)\[¥] GroundwaterFlow
@[] Precipitation
q: 0.000 m/day
W mint -1.000m
W ozt 0.1000 m
Time dependency: Time dependent
[#- Discharge function: DischargeFunction_1
@[] pseudostatic
@[] ThermalFlow
@[] water

169: "R Z 75 FHIFEK

L. Click the Calculate button , ignore the feedback and continue to calculate the project. .

2 Wie=mersma.

126 Z58R

HENESRDREHEEEXHIERME.
EERER, BRITUTISE:

1. BERBNT >HWTKE > IBFE.

2.

PLAXIS

X E 51 o

B EFIRERO. Define the settings as shown in Figure 170(58 181 ).

180
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#HR

Legend settings X
Scaling
O Automatic
(@ Manual
Minimum value 80.00

Maximum value 100.0
Number of intervals 20

AP (4r 4

Logarithmic
[ JLogarithmic
[Jinverse
ogbase
Colouring

[:] Grayscale
[+] Largest signal value up

e

A& 170: R EHT1E

3. Figure 171(Z8 181 T2) shows the spatial distribution of the saturation for the last time step.

171: 15 XHIEFZ LS

4. QIEBESHERORE, WEEFHBETRER.
5. EATLATE x=4 RABIZ—NEEHEEE, HAFLBRENFIBMELTIEEEmIL.
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ARG REK ARG FEFGTHREN . XK UNRETETESSBUKNARE, BA
KIMABEFEESTLEKE. BERBRITAESTLLLEFER, FEHITRERBS . FEHEXOFLER
EHEZERARBEE, ARTREMS. LRHGIERT PLAXIS 2D R R EHITHE AR E L2
HI73Eo

B#x:

¢ Defining time-dependent hydraulic conditions (Flow functions).

¢ Defining transient flow conditions using water levels.

JLfTER

BUKIISE A 30 K, REBFEE A 172.5 2K, TNERFEE R 5 K. KIMBAFL S, BUESSFRIER.
KIMBHZERKAA 25 Ko FRILAKMTE 20 KEVIFR. MKINA M EEEKGKTHE 10 K. The
geometry of the dam is shown in Figure 172(% 182 11).

" 503 " 77.5% 53 90 3% L WEE
253K w
J:"; 302k
5 =k T =
X
TEL 302K
120 3% 20 3 120 3%

x
X

ol e
L) et

B 172: TFE/LI7EF

13.1 BIEFHB

HEUBHIMA, HERUATLER:

1. EEANIER, RENBRIREEISHEEPIEETRHEE

2. AERMEONBERES, WAHEMIRE,

3' 1%%&%%%%*”%%, #1%*%@%%2%"1&%.% Xmin = '130 ﬁky Xmax = 130 *y Ymin = '30 *u& Ymax = 30
*O
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pollBE 2 b ol i e

132 ENXTIEMES

BEEXERMEL S, FEREMHIL, HALTIEEMREBML. EREF, F—F 30 KBELSMIEA

TEL.

1. pliEehFlinen B 367 x = 0 AL 0)IE4ETL.

BRLEEEEEO.

2. MM (y=0) EARZE 30 KIRE (y=-30) L.

13.3 SIEFM D EC MR IESE

FENTREVE=/RIBUESE.

The layers have the following properties as shown in Table 30(%8 183 T1):

& 30: KMA T EL B RIR N

SH B B -4 HF TEx B

A

T ER mE | BER-ER | BRER | BRER

Hek 284 HE | THOK(B) HE7k HEk

NafpES Yunsat 16 16 17 kN/m3

MMBNES Ysat 18 20 21 kN/m3

MR &

BREE E' rer 1.5-10° 20-103 50-103 kN/m?

JARAEE v 0.35 0.33 0.3

FEH C'ref 5 1 kN/m?2

MR RS E'inc 300 kl\%rrlnz

THKEIYBRE Su,ref 5 kN/m?2

EEA @' 31 35 54

IRk 2 1 5 54

AHOKEYRE LS Su,inc 3.0 kN/m?

SER Vref 30 m
PLAXIS 183 PLAXIS 2D - Z(FEF
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TE X KN
HTK
DAIRE - Hypres Hypres Hypres
\ At ) Van Van Van
SWCC &% Genuchten Genuchten Genuchten
TEL/ERE - TEL TExX TExX
Soil class(standard) - #84MA FHkE fHkE
ERSH - ERREE x 7z 7z
KEBIER ky 0.1-10°3 1.00 0.01 K/ %K
EEHBIEXR ky, 0.1-103 1.00 0.01 */x

EOEMEE, FBRITUTER:

L Bl amnssn.

2. 1R4B5 30( 183 FAHMIES, EHARREHNEXD TORNBES, B18, A REHNIER
ERAEE CREFREMN. BES K0T,

3. JShELeh it RIEE TR MR,

13.4 &M KN
The dam will be defined in the Structures mode.
ERRMRLHIKIM, SAIURNEREIMEES. SRERFERAT, WESER 1K, BEEHIES, EEN

705K, EESIHIRBIMGHES, HERAEXE TAMBRIETIRE @ . EEEXENHMN S8
HIBEES, /EfEE X AN 2 R B WIS A BEEE . AT EFREIMERIESR 0.5 K, ATLUKEER
EH 05K, [KERRER 1, LALUREERER 1K, BEfRERER 2.

L sxsmmpald soaT (-80 0)\ (92.50). (2.530) F (-2.530) BUEEX ZiB.

2. A HBWEIBBMIETA T, EAMPOETA. EXM (-100) B (-2.5 30) FIM (10 0) B (2.5 30) KIF
£,
3. R EAAIEE R SIRE.

13.5 4l N1g

1. Proceed to the Mesh mode .
2. IR B HE RMAIRE ®. BRSESRIEREEET.
3. Click the View mesh button ' to view the mesh which is shown in Figure 173(%8 185 ).
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E1173: £ RERT1E
4. BEXHETR, X@AMBERF

R\ VAl IR - >
136 EXFHTHE
BRI TER
¢ Along term situation with water level at 25m.
¢ A quick drop of the water level from 25 to 5m.

¢ Aslow drop of the water from 25 to 5m.
¢ Along term situation with water level at 5m.

BRAEM BN, WEEEE/N\MER. EEMER, ERENEEITEKIUERE TERES TG R IH
FIAFLBRKE D . FUEAT, 1§Fﬁ$§"‘iiﬂ"l'7}</;uu.1‘l'§7}<}j_:ﬁ#ﬁ I ERFNE — M BRI MFNIR I BRI 4R
(BR, BKikALA 25 AKREFHYZKI), KABEZE 5 K. STRILMERRIRTEIEMREFRAE (B, 7}<1_LTF%L_F“
AR PRETHEFISERTHE) . AHERLT, KESHIRARERBE ITHTHE. F=MTEMBRHBN
M B FTIA, HERKMESKEKALT 5 KRKGHITH, RARSHTRRHERTEKES .
BfE, SIXEARKERR, KA phi-c RCETEKINNZE R H.

IR, BNARRBNHEMERE X KESH. RERNEFEFKJ/LAEIR. Water levels can be defined in the

Flow conditions mode.

13.6.1 #akE: KOMDEMSE KM

REFERAT, FIEMEIFRMEBIENSEF+ .

1. Proceed to the Flow conditions mode by clicking the corresponding tab.
2. HUERFERZL
3. MBS, W& FEkE.
ERMEREO.
4. EEATFRPIEEMERRR (B, SEK.

SR E R S e

SR RA L T AR TR = N FLEE B A,
7. BN rhAS TS B T v 0 B IR IR D T

AROELIE, AREIPBHITRERBE S, XS EREEIFEMXEMRA. Fit, BE
HITRERBS O (WABIETOVGEME) AR EMRBEZERD, ERERRAIFMTRN
HIPR B 2 18] & 4 T ALY P2 A R S DA 48
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8.

10.

11.
12.
13.

PLAXIS

The phases window after putting all the parameters is shown in Figure 174(58 186 71):

7] Phases - O x
%% %l 206
() High reservoir [InitialPhase] 52 [ 5 [11 | Meme Value Log info for last caliation
= General
o] High reservoir [InitiaPhase]
Caleulation type 2l Gravity kading
Loadng type |1 sStaged construction =
M ighe 1,000
Pore pressure caloulation type [ Steady state grount ¥ Comments
Thermal caloulation type [1] Tgnore temperatse =
Time interval 0.000 day
Estimated end time 0.000 day
First step
Last step
Design approach {Mane) *
Speaal optior 0
= Deformation control parameters

Tgnore undr. behaviour (4,8)

Updated water prassure

Ignore suction [El
i} i par
(¥ Flow control parameters

174: HERE T

BERpEXRFMEEO.

AR EIE, AREBEAT, ITENFHITERE, ZBRAHIKIEEE (A) # (B). HERAIERIEHE
B O P ERZRIS BT R R LUK E

VST ZET, MR SEAGHKRAR R, KRR SER: MREMRE U L 25 K

AeFFE (132 25); BN RIEFAKINARR 25 KSE (-10 25); E=<FEIELHIE (93 -10) &, %
M RIEFAEAMBFIMERELAT 10 KAE (132 -10).

AR 72 LM ERAHRAE shift AT LIE X EEk.

The defined water level is shown in Figure 175(58 186 71)

global

175: Bkt BRIk

ARZRKAI EARES, ARERTHREPIRZFLFBUE,

HEE, TR ERBE SRR TR L RAK SR F iR RORTURE E £ /7KL,
FERRBIMERE T, RIFEFIEEE.

RIFKGL TR FEERFHEX D EZAKAAAERFKET.

RFF A FPKALFH-.
A LIEEE 82 HI7K LB S UserWaterLevel_1. The location of the water levels in Model explorer is

shown in Figure 176(28 187 T1)
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14. Double-click on the created water level and rename it as 'FullReservoir_steady'. X

HMAFRIR CRELTMFF).

15.
16.

PLAXIS

R ER LT,
BRI TKER T

12 ZeESE (Phase_1)

- BEE
HhERIET
-
wHAE
= @y o ki
- @0 EEFL Ak e
= @0 Bk

Ea e e ey

+ @5 UserWaterlevel_1

®[E nIE
@] #FdceminRet
oM 45

@

DR 5T

176: BB 7E F 597K (L

=

E—NHERBEK

Note that by default the boundary at the bottom of the model is set to Closed shown in Figure 177 (58

187 ). X5 A RHIHEX.

AR (Phase_1)

- B E

+ Ci:li‘ . i

= @] MrAceRibR s
+ Ci:lil 3

5 @ R

-] ] [

£ [

@[ cimate

Ci_: Deformations

Ci_: Dynamics

@[] Fieldstress

CE_: GroundwaterFlow
BoundaryXMin: ¥TF
BoundaryXMax: ¥TF
BoundaryYMin: 23]
BoundaryYMax: 177

Ci_:D Precipitation

Ci_:D PseudoStatic

Ci_:D ThermalFlow

@[] water

177: REFGEFE F 198 T KBRS 751

187
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13.6.2 B 1MEL: RIETE

TR B A PR E KK AL RIR TP .

L s dmimmER s o, QEEME.
2. ZEBRER 8 b Y R B ER
ErMEEO.

3. EEMFRFIEEMEEFR (Hlan, Rapiddrawdown). 1ETE, ERBMETRESERIEEMERES

B S .

ST EAR A IR S M B,
e RS RIER 5 X.

&

BHREXAMEED.

N W

BRI S 2 BT E XKL B BERALARIK, B

EHRAERHERHSH TP ERE T HUBEEATMER ML

BT EEER, MRAERDEKAIEETRNBME, WZBIESERBMEREMMIZKAL.
ESHEEX, FEAREERYK. Bit, FE

EZEFEEJLARMAEBMERFKAL. In Model explorer right-click on FullReservoir_Steady and
select the Duplicate option in the appearing menu as shown in Figure 178(28 188 ).

HEZEKEAEIA

FHEMISE (Phase_1)
BT E] FATLANILEE
= @ AP
= (E:
—] ‘\
Wate
Wate

Wate

- @
3 Ci:_
1] Ci:_
GIOBNG )7
@] T icssmhRatt
@ | tiF
@
#- @] climate
Ci: Deformations
Ci: Dyniamics
@ Fieldstress
Ci: GroundwaterFlow
@[] precipitation
CE:D PseudoStatic

] TharmalElam

W

4 %

[ O Yy O O O

FullReservoir staadw

~

|

FullReservoir_steady
EEEW) +

EEN)
k(D)

ERI00

=]
ARk EY)

BHL)
HEREETEER(P)
RETEEHR)

178: Duplication of water level

9. YOI AKAIE A A “FullReservoir_Rapid”.

AU i E R B BORIEA KM HITA. EIE, RIRBELESEE, TUERRRERTOREY

BET 4% E
BESCRIEH, FHITUAUTHRIE:

a. FERRBR T 2SR B P R BN R BUA T L AR BT, REE R RHIE A PR RRIBET. HETR

EeR¥EED .

b #k L EBIFETR, BFANOREENFEEY. FERBENETSEER, HERENS

HIHDIEI -

c. ARE TR BIEEELZFR (Fl2A, Rapid).

PLAXIS 188
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d. \MES THSEE iR ML .
e. I5ERTE)EIRR N 5 K.
f. A AKLIEEERN-20, TRKELBLHE.

A graph is displayed showing the defined function in Figure 179(Z8 189 T1).

Name [Rapd ]

hps —— I Unear v

Time [5:000 | day

BHead [20.00 |m

000

-100

AHead [m]

-200

179: 1R& FEEIEH THIK 7 G2

g BEME, <AKEEREED.

10. 7RSI, A% FullReservoir_Rapid , SRS HINAISEE T EFRESBKALET,

11. EFF FullReservoir_Rapid 7#. 1535, KALH 3 MKALKERAR . EFE DB PRIKALZLE (k
MAM, Zkit—m).

12. BEELERATR, REARIEIHE XS B FERTEIHE X EDT .

13. J7k kRS BuEFEIRFIETN .

Figure 180(Z8 190 71) shows the selected water segment in Model explorer.
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BAEMLE (Phase_1)

=- @&
=5 Q; EhFLa g
----- @ " BoreholeWaterLevel_1
B @y P
= @)% FullReservoir_Rapid
B..
=N @/ WaterSegment_2
..
..
- i it
=t A SERE: BRE TR

1A
- BiE]: 50.00 day
AHead: -20.00 m
- @5 FulReservoir_steady
B @ " WaterSegment_1
B @ N {arE
b @l T AcERLR S
1 @M Lk
0 ] EEE

[ 180: TEEK(ILEE/ETE
14. FEEBNRRPEREHTHK TG, FEE, SALBKAIEEMKAL (FullReservoir\u Rapid).

The configuration of the phase is shown in Figure 181(58 190 11).

global

[E]181: 1R TER ERHIA E
BEE, LEEBKMKE T AR RRIEM KA.

1363 ZE2MEL: BIRTE

FELERNER, Btk L T REAYR IR .

1. 7ER BRI S h R A A R
2. BERMMENZ =, BIEIMER.

3. EMERREBRPWNHIAMAMNE. ERMEED.
4. EEATFHPIEEMRBR (B, BETH). EEMBRSEIEEDEFSEKENER.
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S R AR A T T M T B,
6. & ERTEERRSHIERN 50 X,
7. FRRETHENSEFRNPEFETRUBEEAFTMERDNTRD. REFRAT, ZHEERIETL
FRIEF RS
8. BFEMREXAMEED.
9. QIE—NMHSKAEIAR. FEIZAKGSIEREE TN BRNERKM. RELMERKAS KR
EX KA EBHEERJLEIZIR, (EREMEXMERREIE B ER.
10. JFFHEIEHIKAE RS “FullReservoir_Slow”
1. SPimmaai—m R S RS R B F R
a. ABETEMREETEHER (Fiwm, BFE).
b. MBS TR R PR F MR
c. 5 ERTE)ERR A 50 K.
d. HAKLIEEER 20, RAKERDHE. BER—NMERSEXERBER.
e. Click OK to close the Flow functions window as shown in Figure 182 (&8 191 13).

000

-100

aHead [m]

=200
000 100 200 300 400 500

[1182: 18i% TREIER FHOKT TR

12. ARBNEE A3 B E FullReservoir_Slow, SAF7E R RAIKE D EIZRAESBKALLED .
13. R FullReservoir_Slow F#. & k8P RIKAZE OGKIMAM, Fkim—MD.
BN TS PN BB P AT ERR.
14. RFEELEBFR, AR AFEEXSHEFEREMEXIED.
15. EFFEIATUEAKLRBSH.
ERERN TR P IR EH TR TG, 5IE, BALRKALIEEHKAL (FullReservoir_Slow).

1364 S 3ME: KA
B B AR B SR

1. 7ERMERH U S8 rh i SR B B K A R
2. BEHRIMMERIRA ©, QERTMER.
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11.
12.

- TEREG TR th W FR A ER

ErRMEEO.
EERFRPIEEMBRRIR (Fln, EKE). REMBSEISEEINERESEREMER.

TR BRI (e e,
B RS R ARSI = 7L E i Hm

- EERAEH TR, &3 28 und. 1759 (AB), HHREZERENSHEFHDEETRBUBEERTMN

EE /NIRRT
B HIE S AT HIS 81 3 A BB IR 3% T

. BREXAMEEDO.
C ST WOKIRE S 5 E KK AR R BT KGIEPOA SRR : M BN RE L 5 KA FFA

(-1325); BEZANREKINATR S KSE (-605); B=NRTE (93-10) &, FENSIEFEAMAFI
HFRE AT 10 K4 (132-10),

FHEEIERIKAER R A “LowLevel_Steady” .

RN SE R PR B R TR TR, ALB/KAL #8EHFKAL (LowLevel_Steady).

[E1183: AKTFHEZ FHIMRAK L L EE

All the defined water levels are shown in Figure 183 (58 192 I).

1365 FAMEKZE TME: ZEDH

EME 4 ZME 7 o, ARABMBREX TREEHE.

ik W bR

PLAXIS

TEM BRI M 8 ch 1R SO ER
BRI EIRE 8, DB, BEFHEANREO.
BITERELGE ARE O,

AERAZR TG, RERUBEENT.
AEERERSH TS, EhBRRDETREITRARE N

AR ARENMBEERNSRBESHRERY, BREREMERZHBIRNERRT. 7 PLAXIS 2D
HMRESHT, AMERERARZA, BRAERRARADERTRAM SN FEDR. ik, £t
BRE—ABS IMy ATLUR D

. The final view of the phases explorer window is shown in Figure 184 (58 193 ).
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iR

o

1% ik

® ® © @ [ =
() SE A nitialPhase]
HE T-PE [Phase_1]
i Tpe-Fr% [Phase_4]
8 Y8 TP [Phase_2]
&% T-F#-% 2 [Phase_5]
Wil fz [Phase_3]
ok fir-2r 2 [Phase_g]
0 EEAKD ES [Phase_7]

DD BB &R & 7
Bl B BB E
\-"\-Jm = LY \-"Hm

184: “[ R 75 B AR 22

13.6.6 FITITE

1 A SRR,

2. AR TR (-2.5 30) FONEE (-80 0) B35 5.

3. miEitE Rt B B AR RS ST A LI N SRS,
* ldirasmerema.

13.7 455

RI|BILREN D HHATERM TR E, SRUOTERR. THEMMAREER:

* The steady-state situation with a high (standard) reservoir level is shown in Figure 185(58 193 R).

AWA‘%‘%E’;E;V{;»" v
WAVAVAY

185: FEKEKNLATFLIRIE ST 7 (Dactive)

* The pore pressure distribution after rapid drawdown of the reservoir level is shown in Figure 186(58
194 ).
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iR

&1 186: 1%1% TFE/ZHIFLBEIE 17575 (Dactive)

2
I avavAAD.
[N RRRERRRRARRRe: .j‘\n\.‘,‘,“r 41“&7"""““’ A
s N AVAYAYAVAYAYATAYA

A‘AAAAAAA

N
WAVAY
AR

* The pore pressure distribution after slow drawdown of the reservoir level is shown in Figure 187 (58 194

7).

P
Za
vA‘."A‘A“"V‘YﬂA‘
(a"AﬁVAVAVAVAVAVAVA"hv‘v‘VAVAv‘v...,,_,__'_‘

(MR RRRRRRIRITTII]
EERLRRRRRRREELLILALY
o~

(WA VAVA
Sros s as sl v

& 187: E@Tﬁfﬁﬂﬁﬂﬂﬁﬁﬂﬁﬁ(mmve)

A A AT A N A N N
SRS

]
v

* The steady-state situation with a low reservoir level is shown in Figure 188(Z8 194 ).

%
4("55 %'ﬁ T
POV Ay
EERRRRRRRRRRREETRIITIE SR ‘fﬂgisg!ggé’:‘ “‘%Xv‘xﬁv

HHHHHH RS e

VSOOI N/
Lraaavavav S A

188: IEE K th K (AT FLBRIE S 57 (Dactive)

R
B MRS M IEE S, EK LTS,

MW&P"égi?;gsz;”‘Wasr
DA VAVAN AN a7V v &
NNVA‘VAWAYAYAYQYQEEV

ETHSIPEZEFLEEDNTHE, KINS~ETIINER . ATREIONMTEMRNEREEXLTE
MBYR NPT, AXEERRTARERLTKNLZERZBAIEX. Therefore, the development of EMsf
is plotted for the phases 4 to 7 as a function of the displacement of the dam crest point (-2.5 30.0), see Figure

189(%8 195 M).
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HR
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S e e R CR e e e —— AR
; i i i i - ERER

EXF

[E1189: TaIEXR THIZEFRH
EGKALRE TS BZREEKIMEIFaEM . 3 PLAXIS 2D #1T R EE 4 ffaE M S A B9 itk %
&5,

R

EREITAGES, RERABRREMERBETHREITRRE IMsf f9E. FEit, NRIEBHRESH
FR, URBRHELERY. ATUNLIES IMsf ()X REHER, HPERT: SUBREREmE, &
EARBRER.

pa o

HERESHHHBBRIA, AETEFGRRSIANFE D, ERERNINERT, EMsf JUETERNE -
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AJLAE A PLAXIS 2D BRI L AR-GEAEEAE R . AR T HRahiExt BB B L a0, =5 2R
B A G EWmE TRELF.

B3 B F PR R E BB AN S AR R . ESh, FRT SRR, LA ERIRRPAREEEER.

IHARHITERRRIBRLZ—. ATHRERDFNERRS (SEREHAEE), LHNRAFFHRFHRE
BB FEK .

B#x:

EXBNITE

E X BN HTarE
EXNINOFREH Cihis)
BRI e E XA RIBE R

JLTER

The vibrating source is a generator founded on a 0.2 m thick concrete footing of 1 m in diameter as shown in

Figure 190(28 196 T1).
- S RliEs

12K

EFLT

190: LU T ELARFATE E7E

141 Q)iEFHB

HRUBHME, HEREUATLSR:
1. FFBENEFFH M REERFXHEEE I IAFE -
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EXTIEMESF

2. AHBRMEE OB ATES, HWAEMRE.
3. AT iZRAB =M, FERMIMRER. FRETES, HREEFHIIREDR, HRETE

RUBRENEIT (15 354D

4. REBEUMEENREE, HFHEEFSEREN Xnin = 0 My Xnax = 20 My Yigin = -10 m F Y0 = 0 mo

AR RAL R MIZEEXXIEEBIE, BEHRATREIMNRHMSERNTIH. RERNT $55kEHR
FBEARS FEEaR), ERSBRNOENE, R FRTNAR—IF IR ESTHF,

REDFBELLERFSOTPER,

142 EXTIEMES

REBR—NMRER 10 m WERER. HEEREXEyY=0. HEIE, KOIPREEKRES. EELTRME

¥, BHRITUUT#HE:

1. - oliehFliznen B 37 x = 0 A0S 7L.
2. SIE— M (v = 0) EIHE) 10 m SREE (v = -10) HE 2.
3. WAKSLRIFESTL O m k. XERERTTELMA.

143 I B RIEIESE

Eﬂi%ﬁ@ﬁﬁiﬁﬁ,ﬁi?ﬁﬁﬁﬁoEiWﬂﬁﬁTﬂﬁﬁﬁﬁ,m%%3uﬁlwﬁﬂ¢%ﬁ%
SERIRERE., HENTRETREUTFEES. IRFRAMENNEESLHNEXRSS, EAhf

HBERR, SEMONEIFEN.

%= 31: N EF R M

2% B i1 B
=M
T ER 1REY i
Hek %3 i) Hek
NamMBNES Yunsat 20 kN/m3
tampES Vsat 20 kN/m?
LR &
I E" e 50-103 kN/m?
JARREE % 0.3
PLAXIS 197 PLAXIS 2D - 2 FEF
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ENEM TR
e
Ko l}r\"J/HE_' - Eﬁjl
i+ EHEH Kox 0.50

AR R ER-FERRR S M REE, RS HMEARESIHEIRE V, M V.. vV, FV BAMER
MANEMN; REEBEINTEEMESE. See also Elastic parameters and the Wave Velocity relationships in
the Mechanical Tabsheet of the £ .

144 ENXGEH TS

The generator is defined in the Structures mode.

&® 32 R BHMRRMY

2% B & -1 vs
LIRS - s
BEE w 5 kN/m/m
E )M - =
e T I EA; 7.6:10° kN/m
MERIE EI 24-103 kNm?/m
JHRAEE v 0

11 fl—/ M (0 0) ARE] (0.5 0) BUHRR REE .

2. 1‘&?&% 32(58 198 M)FIREMEEE XA AHNMRIEIESE. BREAGAEBMM, EEH5kKN/m?,
3. fEAE LR B REIE R FNEE R EFEIRE. EREPRMEFESEEN .
The model is shown in Figure 191(% 199 M):
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& R

191: 187 /5

145 4 R4S

1. Proceed to the Mesh mode .

2. g RMARIRGE O U RRE. TEATBSH (h) FARE T,
3. L EEMEEE N, TEME.
The resulting mesh is shown in Figure 192(28 199 M) . 17;F &, & & THINIEZEBsh4LAT.

[E192: £ RERIPIRE

4. BEXAEDF, XHRLER.
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146 EXHIITHE

The calculation consists of 4 phases and it will be defined in the Staged construction mode .

146.1 FEMEL

1. BESMERIEDRR, BEESOHENE.
2. YIIEMERESIN. AEFRRERMIEMBRAREIRE .

1462 E1ME: &EB

L gasfmmeind =, QEFNE. SAMMBNREEERATITENE.
2. HUEEA
3. BUENHITHIESTE. EIRENERT, ¥ gy sarcrer R EAN -8 kN/m/m. Do not activate the
dynamic component of the load as shown in Figure 193 (&8 200 13).
BEMNGE (Phase_1)

U@ viuu . 2
- @M Lineload_1_1
S Gh—
Oy star et 0-000 kNjmjm
Quy, startref* -8.000 | fmfm
|9 oot pe |t 8,000 kNjm/fm
#- @] DynLineload_1_1 v

193: HEFEH ERE 15 EFHTH 7 E

1463 FE2ME: BoiEKR

FEUERER, RASHZEA 10 Hz, #RIEH 10 kN/m? BEE IS K TR &M RSB IRE . ZERANE
H#R, SEtEEREA 0.5 #.

BERMMNEIRE ®, QBHME.

EMEEOMEMTRS, EEarem W, fERitEs,

RS E ERRE HIEE N 0.5 s,
EMBREONTHIEHSE TR, REHUBETATSY. FENBNRSEERTHITENE.
TR RS, RIFEMETR.

HEEAMEMAR TR, F P38 ik IR 4R T .

XIG AR E .

SR ARIETE.

8. mARIIRA W, FEHSIA—MSBERY.

ek w N R

N
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9. Define a Harmonic signal with an Amplitude of 10, a Phase of 0° and a Frequency of 10 Hz and as
shown in Figure 194(%8 201 171):

Displacement multipliers  Load muitiphers

| I__'n;. b4 Name |LuadMu\upm:(,1 ‘
LoadMultpler 1 Signal Harmonic ~
| Aplxie [10.00 ‘
Phase [0.000 | *
Frequency [10.00 | vz
Signal
100
i
S om
]
o
100

0.00 00200 00400 00800 00800 0100 0120 0140 0160 0.180 0.200
Time [s]

B 194: EXEREHE R

0.5 o | o
T EEBFENSEES R, BUETIE (DynLineLoad_1) IEIES N E.
11. BErHE T EBIEE R (dy start, rep dy, start, ref) = (0.0,-1.0)o  Click Multiplier_y in the dynamic load subtree
and select the LoadMultiplier_1 option from the drop-down menu as shown in Figure 195(%8 201 17).

RHEAGE (Phase_2)
= @M Lineload_1_1
0 H—
Oy, zparerefs 0000 KM/m/m
oy, start e’ -8.000 kM/m/m
10 ottt B.000 kNJm/fm
= @[] Dynlineload_1_1
S0 F—
0. startrats 0.000 kjmjm
0.y, start,reft ~1.000 kM fmjfm
|9 ztzrs gt 1,000 kMN/mym
Multiplier .+ <FI#{E =
= I"-"Iultiplier,r,: LoadMultiplier_1
(55: H0i
HEhg: 10,00
HIEE: 10,00 Hz
FitEd: 0.000 ®

[E]195: XA HIEE BT H 7 E
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EXAPITHE

AR TUELMEA M ERRX TE XSS EERY.

12. WE HFFRENO R &M, AR EIR ER—ME RN FOX—F L. WRIAXLERRAILEF
f, KRS RFPERIAR £, SIEINE). ABERXENRS, AR IEEH Xmax #1 Ymin, The

dynamic boundaries can be specified in the Model explorer > Model conditions > Dynamics subtree as

shown in Figure 196(%8 202 7).

HFEAIGE (Phase_2)
- R

+ Ci_:'_lil J_Lfa.[Eﬁ;

T Ci:_l:‘ i

- [ [F

+

T

oy O oy O = Y

1464 FEIME: FIEEKEE

BahARTE )RR S HRE 9 0.5 s,

L

FHNSET—HERAER.

PLAXIS

BRI EIRT S, SIEHME.
EMREOWERTR G, miEhasEn W, fexitasm,

@[] e

@ TFacsmhR el
@M tif

] sEms

@[] Climate

(i: Deformations

(i: Dynamics
BoundaryXMin: 75
BoundaryxMax: $50F
BoundaryYMin: 51t
BoundaryfMax: 75
BEMAETR: A
FojtaatEF-C1: 1.000
i thohEF c2: 1.000

@[¥] Fieldstress

ci: GroundwaterFlow

@[] precipitation

(i:lj PseudoStatic

(i:l:‘ ThermalFlow

@[] water

196: ZHESHHBRILFF 1T

o

ESMERIEXT, FAREGTHENHNSIE. IR, HaRNATRERS. KNERZSAR
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1465 #FITIHE

© T BAL R IR Y, RERIEE i TR RN T RN A, W (14

0). (1.90)#1(3.60).

- sEvtERm Y, tame.

HEERE, BRend bl geng.

1466 MIMPERIHTE

AEXUES, RAHEFBEREASIAMEER. EMREESEDMARFIER. ©HAPITUTER:

1.
2.
3.

6.

PLAXIS

UB—PBIREFDE.

T LB R RS

In the General tabsheet Rayleigh damping parameter is displayed .Set the Input method to SDOF
Equivalent.

In order to introduce 5% of material damping, set the value of the § parameter to 5% for both targets as
&1 and &, and set the frequency values to 1 and 10 for f; and f, respectively.

. The values of a and B are automatically calculated by the program as shown in Figure 197(28 203 T73)..

Soil - Linear Elastic - Sandy clay
e O
General Mechanical Groundwater Thermal Interfaces [Initial Single DOF equivalence
Property Uniit Value
Material set 200
Identification Sandy day
Soll model Linear Elastic v 180
Drainage type Drained -
Colour D RGB 161, 226, 232 160
Comments
140
Unit weights
¥ unsat ki jm? 20.00
Vsat ijfm? 20,00 _ 120
3
Void ratio wr
€k 0.5000 e
Minie 0.3333
Rayleigh damping 800
Input method SDOF equivalent
6.00
] =
g % 5.000 400
3 % 5.000
f1 He 1000
f2 Hz 10.00 0.00 100 200 300 400
f[Hz]
[[Log scale
MNext oK Cancel

197: WA FIEE
Click OK to close the data base.
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%R

7. RERMERNEXREER RE\AITELLNER, HFEIHE.

147 #Z58R

BBt RIS E A AR EA. XTSI R RS S AN RIRTE, DURFRSIkES
BOITRS, SREE R SEHEIAIRTEL . B X HO15 18 K BUBER RO TE (L A DU BN R 1855 B x B,
15 u, S y HREH.

£ 198(58 204 T7) B7R T AR E EHRFESNME. ATAFL, BEREHREE, BRERIER, X7
YFARTF LIRS

o |
o
SR
L
. L
R
AR AR
JERERVER)

------- 3 .V g V 2“5 ,v

2 A b

JbH e
—e— 1t 1 (1.37 0.0)
—e— 21 (1,94 0.0)
—— 241 (3.60 0.0)

e
?

==

| =l
pe———
/r//
F—
Er———
S —
oy

-0.0400E-
0. 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.00

Ay I3 in Is]

198: Vertical displacement vs time on the surface at different distances to the vibrating source (without
damping)

The presence of damping is clear in Figure 199(Z8 205 7).
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&R

0.0400E-

0.0300E- ﬂ A Al 2
B JE
—e— ik (137 0.0)
0.0200E-3 —e— 2117 (1.94 0.0)
—+— i1 (3.60 0.0)

0.0100E-

| |
==l
i

0.0100E-

T
T

-0.0400E-
0.

0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.00
A J3I ] [s]

199: Vertical displacement vstime on the surface at different distances to the vibrating source (with
damping)

AEL, HHERAND—BRINER (ZHt=05#0D), RINSETEES. N, NBEIRIBREEK. tHigE
PN PN i

FEREERD, TR ERTERR A DNEMER, R ERNERGR . REFMERE. Figure 200(58
205 17) shows the total accelerations in the soil at the end of phase 2 (t= 0.5 s).

[ 200: 2 M ERLERATLEFRINEE (Ja]) (BHEE)
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THR—ehSEiE, SIERELENRR. Wi, BTHEABENNDIEEMR, S~EBLERKEN.
HEARGIF, ERERTATENER. ATEMESMERLXNERE, Bl BE/)NERIEEL LT
1REY KRR T R .

JLTER

KRGS REE 11 KENFMLE, HRELMITARLE. The pile has a diameter of 0.4 m which is
displayed in Figure 201 (28 206 1).

) J
4 @ 04m 11 3%
i ?ﬂg

E201: #THE1EL

15.1 SEHmE

HRUEHNE, BHEBEUTSR:
1. BIE@INIER, RBENBREBBIREEPEZIFEEHEA
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D P

2. ZHEBMEOMNWBRES, WAENIRE.
3. ARBIIE S, AEBEEFHAFRER, HRETRENREIER (1555,
4. REBBRUMNEENHEE, FEREESEREN Xnin=0m, Xux=30m, yupn=0m My, . =18 m.

152 EXTIEHES

KXo R11m ERF#EEM7m BRWLE. BREBKLERK. BOUATERASEKILEEDEBE
RIBXFRIEFEERN . ZEEXDRMES, HFHITUTIRIE:

1. eazeehlinen B0 37 x = 0 0 BIEESEFL.

2. QA IMNy=18By=7FMy=72y=0HLE.
3. BFEAFLPAIKKIZER 18 m &t

15.3 SIEMOEC M RIEIESE
#h+ 2 Mohr-Coulomb 18! #i&., AMTAARIZITHEARHIK (B). AR EEEITRRBIELUEHE S EE
BN iE.

AT EWREUMERUATHIEEMER, BEAEAPNERIENEELFERG AN LERHITER. BT
THEERE, BEEHEAATHK. BLEFNEFAHTIRRLESERELER. Eit, FER
B AB N A% — (NI,

XERBAUTEM:
+® 33: L EFHAMRURYE

SH AR ®t HE By
A
T ER il BER-EEfR | kst
Hekeay AR THk (B) | EHFL
MaMBpNES Vunsat 16 24 kN/m?3
tampfES Vsat 18 - kN/m?
iR &
BREMEE (ES) E'rer 5.0-103 30-106 kN/m?
JARAEE v 0.3 0.1
BREMEEIEE E'inc 1.0-103 - kN/m?
SER Vref 18 - m
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BIEMO M RIEIES
M &
;FHB}(%E@]?EE Su,ref 5.0 - kN/mz
Zz?ibkgaﬁfﬂgifﬁi%% Su,inc 3 - kN/m3
SER Yref 18 - m
WHmEH C’ref' - h kN/m2
il
7 E B A E e it Faf M4
FEBE Rinter 0.5 1.0
L
Ko MZE - Baf Sk
MEEHRE Kox 0.5000 0.5000

® 34 BT EMEEMY

BY =2 mt -3
=0
TR =R HS-small
Hek 28 il THEK (A)
NEMBES Yunsat 17 kN/m3
afRfIEE Vsat 20 kN/m3
MR &
gflj}rgﬁbkziﬂﬁﬂﬁqﬂ 2 Egyfef £0-103 KN/m?
EEENTTERITILNIE Eoed™ 50-103 kN/m?
g/ EFARENIE E,ref 150-103 kN /m?
JAFAEE Vur 0.2
WU BE B2 7k AR B I B Th m 0.5
RIEAR /N R BT 5 AR = Goef 120-103 kN/m?
1;:;- G = 0.722 G BTRIBI IR vor 0.1.10°3
B C'ref 0 kN/m?
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ENEMTE
WM&
{2 @' 31 &
IRk A Y 0 £
@
REEE - Mg
wkE
Ko ME - =k3)]

L ] ipir 33 (28 207 FORE 34 (2 208 TR SRS

5.4 ENEHTE

BHEEN R 0.2 KEMFE. RETEEHNE, B S LA ZENZEER. RAEANEHEM T ERFEXK
kA, 5FE, NMYETFE—MNEXRE. BT EERIERERFN, SRS ENRE 50
BT | KA RIE B LA iR B B B 5 R EHEIEERN.

AR AT R AT

HE

|
' e FE
]
i Mt
1(0.2,7.0)
(0.0, 7.0) :
i<— RI{RFRE
'0.2,6.6) EEs

E202: fuld R E

15.4.1 ENXHFE

EESORBE A

F=

1. BREWETF, SEEERERPMANELTE.

2. EIFMT A RRRIEEIIE s, REM (0.2 6.6) Z (0.2 18) 4H—K%.
3.

oz sm— A RE, SRS E L AR,
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N E

ZHERARLEHIR, RAZELILMENEEMREEITER. A£G, ZHATEFE, FUKRYIZ
XS LB R R

1542 EMfE

ATEBIERN S, ERTEIL T SRR, HECEINETE-
4

% RETLEEZDHIERTSH > SR, ABE=E (018.0) 7 (0.218.0), EXIEEE.

2. RS EREAENERTENL. HIE, ARETBISERETHIRSIE. BRMEFHETH, X

RFE2REHINRS T E.

RIBEH TR, HIEEENSG AR LG, B

* @& Multiplier y TRIRS, SEREHIMNMSEE .
XS HEEARE D, FENRN— M EREEEE RS

5. Define a Harmonic signal with an Amplitude of 5000, a Phase of 0° and a Frequency of 50 Hz and as
shown in Figure 203 (58 210 T) . ZE3THEMYER, FATEREELESHIFEANEH (0.015).

w

Displacement multipiers Load multiplers

Name anadMu\npﬂerJ J

LR

Sigral Harmonic v
Ampiitude [s000 |
Phase [0.000 g
Frequency [50.00 | vz
Signal
E 30083
H
S om
:
S 30063

0.00 0.0100 0.0200 00300 0.0400
Time [s]

E203: EX R (F1E8 5
AR

IR, EdATRENEEEPEME THESEERR TR RE XS EERY.
IR, BISEEARERRN, BRATUERFHABRATEXEN.

The final geometry model is shown in Figure 204 (58 211 ):
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G

YA

.

[E1204: JL1T1EH

15.5 4 pl X 1g

1. Proceed to the Mesh- mode .
2. pEd IR O RIS TRATEH () ERREET.
3. Click the View mesh button ' to view the mesh shown in Figure 205(%8 211 T1).

FEMBIN TR, HEE, A THMEIENEULH,

\I\

EOOKH
ﬂﬂ%gv”
AVA‘%VA T
-

VAN

AN AVAY
2
VAVAVA
avava,
N/
A\VAVAVA
v,

-
O
VAV$

%'

QVAV

AV
VA"A?

-

AVAVA
K2
\/

7,
VAV,
o
\VAV/

s
o
VA sYAYi
7
ININ/

FATAYAYA
i
‘A
.

(WAVAVAN
‘%V
VNN

RVATA
/

B 205: £ REHIM07%
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ESGHTIHE

4. BEXMAEDTF, KHABLERF.

= ) LN s
156 EXHPITITE
HEEE 3NN, EVEME, SRVBNDFEE. £ 1MEE, SIENE. &£%F 2 ME, BidEEED

B ERRAIE R RIS s . 25 3 MR, BRERE N R RAT S TERIL A5 L.
RE S RENIH

15.6.1 FEMEL

IR AR ERREE,. AKOBEFERN. HEE, EVRERLT, HAFEE, BFLEMRSEEH
REY3EE. REBKMER. BEANLMERAREERKILREDEZIRIEX FRIHLERDN.

156.2 21 MrER: HERUE

BERMMERIRE ®, BIEFMER.

EMBREONER TS, EEFBHRT, FRHTERED,

BREABRAT, RESWHEETL, EATHALER.

ESMBERIERT, SRt E A,

EEF T EFARE. The model for the Phase 1 in the Staged construction mode is displayed in
Figure 206(28 212 T1).

i wiN R

A

206: LR TE 1 R E
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ESGHTIHE

156.3 2B 2MEL: FTHE

BERIMMEIRE ©, SIRIMME.

EMBEEONER TR, EEISIER, FRHTEAR,
HEhAsRTE) BRI E A 0.01 s.

ETHEFHISH TS, EEBUBEEATE.

In the Staged construction mode activate the dynamic component of the distributed load.

ik WN e

The activated dynamic component of the load in Selection explorer is shown in Figure 207 (28 213 T7) .

ZEFEANGE (Phase_2)
= @] LineLoad_1_1
A i
Ty sz, refs 0000 kMym/m
.y, start ref’ -1.000 kM/mjm
|9 i rer |t 1.000 ki fm
= @[] Dynlineload_1_1
A i
Oy, szrgref 0000 kM/m/m
0.y, start ref’ 0,000 kM/fm/m
9 ez per |+ 0.000 ki fmfm
Multiplier ,: <E03{E =
= Mulﬁplier,r,: LoadMultiplier_1
{55 40
{EDE: 5000
#EE: 50.00 Hz
FiiER: 0.000 =

207: RS P HIZ T 7 B

6. Expand the subtree Model explorer > Model conditions > Dynamics is shown in Figure 208(58 214
).
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#HR

B IEANE (Phase_2)

i BitE

o ) e

® BE

@] s

@ WFAcsminREtt

@M +ik

@ s

7 @[] cimate

+ Ci_: Deformations

= Ci_: Dynamics
BoundaryxMin: 75
BoundaryXMa: $514
Boundary'YMin: H51E
BoundaryyMax: 75
EFERTETIR: 7
AofAaEF-C1: 1.000
EEHARENT c2: 1.000

@[] Fieldstress

Ci_: GroundwaterFlow

@[] precipitation

CE_:D PseudoStatic

Ci_:l:‘ ThermalFlow

@[] water

[ =

O O = =

208: BHEI BHILFF I
7. FREMEIDFAEE A Xmax F Ymine

LR E RS R ZIMTE BV MEFI B . ERMERLERE, THIREATF.

1564 E3IME: =R

C BERMMEIRE e, SIEFME.
. EMEEORNEA TR, EEEIFSEDR, (FATERR,
- EEASEHE)ERRIZRE A 0.19 s,

. In the Staged construction mode de-activate the dynamic load.

W N =

15.6.5 FITIHE

L g T B RIS AR, REERTRE— S, BTESEBHe.
2. gaitEp ) tEme.
3 temmE, srmenalel gezma.
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15.7 &8

209(5 215 1) R THE (IR BUMESEIEIR X AW EZ LB ESH A TS

o B hIESEMMETIRR KR ENTIMEAA 14 =K. AT, mEMELAN 5 EXK,

o KERDIMPELEIESE 3MEHEERGE. XERAEGEEDENH P E TEE, EmEINTE.

o RE&H Rayleigh fRfE, {BRTFIREBMFK GEAEIERND RAHIRUL, HRIRENIGZ RIREF N0,

ol 4hN
. \ \ ",/".‘\'\-\...a’" aacss SUREIRINESSS s D RRVESS S oW
0.01 \ /

HAEE (8]

& 209: HE L FES AT E
WEEZITEME (t=0.01F, BIfEHIEZR) Mad, ATUEZEHERLVEEMHINBEKHBILIEE
1. TR EYIEEFEILER, XBBTFHBEANLTE. ATFAEEEYS, BFLEEDBRFES=ME.

210(58 216 7)) B/R 7 t=0.01 MR FET RPN . LEER, BMESIDABIRAT NS, F[A
TREHEER.
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%R

[E1210: #t=0.01s A1 BB FHIRAE T
UBEREITEME (t=02#) NTEMEE, BB RETIMEAR 95 BXK. EEEFBIHE

02, BiUERSIEREETOR KA EETHMSH B . BURSIERHBENE—BOLLE_BIE
:r%o
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ARBINER T A EEFE B BRI RETHER TR B RNR. AT ERBTARNNILEFH:

o EB/BRIF, EEMWLFTEME. ZETUER T HIREMER A SR
o EXMEREH, ERBHGMENEMIFRE. IRMBESMNERSR, ERERIBEMSH0
Ao

B#x:

TR E

EXFNNEREME (BHA. SAEMTELS)

B sh H SRR E X E

BRI R B B fRah

B REE /NN THIE RS AR RARRE R T A
RIBE IS T+ E B R

JLTER

B 5 EMMBTENRR. GEMTEAER, 10K, §17 K. WEALHNESSEASx3K=15X, #T
IR 2K, MRS ESEERN 5 kN/m?. ZEFEE 15 KRR £, TERRENEERX
BIfPE/Z. Inthe model, 25 m of the deep sand layer will be considered as shown in Figure 211(58 217 T0).

15*[ AY

24T

<Y

15 >k

25k

75 10 75

E211: TFE/LIa/E R

16.1 BIEFHIB

ERUEHIAE, HEEUTSR:
1. BERIAANIER, REMREEIIFHEESERIFHIHE .
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EXTIEMESF

2. A EEMEOMIBIES, MABNRE.

3. ARETEYF, RERE (PENE) FMLE (15 HR) HIRE IR,

4' 1%%ﬂ%$i$u%%5 #){%*ﬁﬁggﬁiﬁﬁﬁ Xmin = '80 ﬂéy Xmax = 80 ilé, Ymin = '4‘0 *u& Ymax = 15
*.

16.2 EXTIREMETF

TELSA 15 m BRNSEMBESLERM 25 m BEMFEWLE. REZBKAEY =-15m 4. BNLAE
T REERKFLERE DR AR IR IX iR L 5 Al AT -

1. eraEEetrline B 37 x = 0 L RIERSETL.
BBt EEO.

2. AMAEINNyYy=0F]y=-15Fy=-15Fy=-40 ULt E.

3. 4 FLA KSR EZE -15 m &b

16.3 B IECHEIIESR

FERFENHND M TEUNRPEEEN L. —EMEFRF DR TNENELLEEREN. 2
Bt ROk EE. EEERNRERIENELLAEREMYN T EAEARFEIER.

* Elrwsessn.
. WRIBE 35 (218 M)MAHNEE, ARLAMEEES KB THRIRE.
o [ESETLARBOMER TR S EM AR

Fz35: REMY
¥ &R rRwEE | TEPT s

=M

TiRiER - HS-small | HS-small

HE7k KA - HEzk Hezk

Kt@%ug'ﬁ‘zg% Yunsat 16 20 kN/m3
BN ES Ysat 20 20 kN/m3
WS &

*ﬁ?ﬁﬂbﬁfiﬂiﬁﬁgﬁ* H‘]EU?& Esoref 20-103 30-103 kN/mZ
Wl

EREIGTTE R ERIE Eoed™ 26:103 36:10° kN/m?
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BIEF SRR BIEE
WS &
N/ ERRENIE E,"ef 95-103 110-103 kN/m?2
MEL /N Vir 0.2 0.2
NIl BE B2 117K Ak 1 A Th 3 m 0.5 0.5
o s AN TR R sy Gyref 270-10% | 100-103 kN/m?
i Gs = 0.722 Go FTBY BT I RE Yo 0.15-103 | 0.1-103
>
RN C'ref 10 5 kN/m?
EEE A @' 31 28 I3
29! Y 0 0 I3

When subjected to cyclic shear loading, the B85 /)\ N ZE R E #9588 14 L 4458 will show typical hysteretic
behaviour. A/ ZESIYIRIE Go™' FFia, SERRRIERESIYIEE AIIE MR . TEER T HMEES IR
%, BNBIyeMiREMN TR B . Figure 212(58 219 TT) shows the secant shear modulus and Figure
213(58 220 71) shows the tangent shear modulus.

Medulus reduction curve

10
—— — 5t
e —Gs
0.80
- 0EBO0 : ‘
Eﬂ |
© 040 |
0.20 I BN
oo . |
JE-3 0.10E-3 1.0E-3 0.010
y [kN/m?]
212: _FEMTERIZE RSN A
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SIS AR ERE
Modulus reduction curve
1.0 4
- Gt
— 35
0.80
~ 060 |'
EE B - -
9 n40 |
020 :
JE-3 010E-3 1.0E-3 0.010

v [kN/m]

B 213: TE#L/E095 1 EEHT %%
HEANNENEOEALHEREG, FIAETEMRER TR G, LR

G Eur

ur 21+ vur)

The values of G,,"f for the Upper sand layer and Lower sand layer and the ratio to G,"f are shown in

Table 36(58 220 1) . ZELERE T RIS EIFI S AMEELE
3R 36: G, HMS Gyof WEL1E

B8 FE#MEE TEWLIE - v2
Gyr 39.103 45.103 kN/m?2
G,Y/G,, 6.82 2.18

Figure 214(%8 221 71) and Figure 215(28 221 71) show the damping ratio as a function of the shear strain
for the material used in the model. B X3 1R EHT R %k SEE-ZLRYIFAIHER, 1ESHHE 7

7 Brinkgreve, R.B.J., Kappert, M.H., Bonnier, P.G.(2007)./)\ Bz Z5 Rl 15 B ch 495% BIFE /2 o In Proc.10th Int.
Conf. on Comp.Methods and Advances in Geomechanics.Rhodes, Greece, 737-742.
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EXLHEBTER
Damping curve
200 .
J
£
= 100
0.00 L— — — :
IDE-3 0.100E-3 1.00E-3 0.0100
v [kN/m#]
214: LR /ERIMEERI %
Damping curve
8.00 i
7.00 -
6.00
— 5.00
R
“" 400
3.00
2.00
1.00 {
0E-3 0.100E-3 1 00E-3 0.0100
v.. [kN/mA]
[B]215: TEWL/ERIEE S
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RN TSR

16.4 ENMGHTE
BRI T ENE X NEHER .

16.4.1 EMER

BIES BEMMTENER. ER10m, & 17m, SFHTE. MWiRFASEMNEEEIER 5 kN/m?, @t
BWEEERNS5x3K=15¥, HTEZFR2 K,

REEFUFEMMRARA AR BLEM . FEE, ERTRITENMHEES, —TRTHTE,
—MRTEROEMES . FIRARMERERIUERYIERE. 2% F/ PLAXIS 2D FEXTIRFIER
SRR

& 37: EHMEEME GREM

BH =2 B M= L8

=8

RSl s s

=E w 10 20 kN/m/m

MNE B B

Rayleigh « 0.2320 0.2320

Rayleigh B 8.0-10°3 8.0-10°3

B L FL = =

IR &

E =M = =

=N B EA; 9-10° 12-10° kN/m

SRR EI 67.5-103 160-103 kNmZ/m

JHFALE v 0 0

3 38: TR BT AV RLE

2% B 5 -1 vs

ZESEid] el s

FEsME)E L g5 3 m

o (IR EA 2.5-106 kN
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RN

- I PBARZEM (-5 0) B (-5 15) FIM (5 0) B (5 15) Bl IBA M T AT HEEE .

INEBRAM (-5-2) B (-5 0) FM (5-2) B (50) E X TEHEEIEEE.
BERANMTEMMEEE X AM (-5-2) 2 (5-2) FAM (-5 0) 2 (5 0) HIHR.

BB TEREEH 5 CREXEE. Alt, HEEFEh TEREHEZETIZE o MEERE, &K
ﬂi’@%u yHREHE, B6MEIR GEE: BIAREAEEREML), FEESEHN3m.

iR 7( 222 ), ERIIREYEADT R AR R

B TEMRERESIREZERTMEER (2) MRRKER IEREEUAT).
BEFAMBBURE B EE B PRI KR

T RN ART S EEERE XA TEAY D OEEESRER T, BIM (0-2) B/ (00). M (00) F
(03). M(03)E](06). M (06)F](09). M (09)F (012)FIM (012) | (015). R, XtBATLLEE
L5 — M EFHA MR S BB B AL E RKIN .

9. IRIEFE 38(FE 222 ), EXNEWEM, HEMHBIBEESEEREPRIE.

10. ST e JUSIGH
WE EX =N FEREU L ARFER Z EEEER.

L A

N U

16.4.2 EMTaTER

1. RJTEMERNS, EHEREET Sfd. HE0EEH:

¥ ERMmE L RAE— ST
b. 3B E Fyper = 10 KN/m Fl Fy o= 0 kN/m,
2. B R BRI RN RS . BB R

a4 AR IRERE L7, M (-80 -40) F (80 -40).
b SEAIRBH x S EIRE NIEE, HIMME 1.0. XUBNy HEREE. NiZREBRESH (F%—).
3. ENELIBRHASEERY:

a. i RS &NLT.

b & & Multiplier x TS, SHHLRAMSRA +, xR bENARED, FamRn—1 5
SRR A

c. MES TR B hiEFERIE .

d. Bentley #t X B S EHBEHXH: EXRFEBHANEHRAMBEST". THEESXH
225a.smc.

e. EFIBARE O%, BETFRM. EHINEOS, ETRAESE PERCREN R IR ERR[RCH
RIS A *txt, FEFHIMERRE sme Xt

f. R R HHRIERY T HI 3 8 o B IR

g EIFFEBRIEET, HBALMWE, FRENEEEL,
The defined multiplier is displayed in Figure 216(58 224 T1) :
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t R

I Displacement multipliers | oad multipliers

| E% )3t Name DisplacementMultiplier_1
[l Displacementiutipier 1 [l Table b
Data type Accelerations v
Drift conrection | =
Sl DB
Time [s] Multiplier Transformed muitiplier
1 0.000 0.000 0.00t ~
2 5.000E-3 -0.03156
3 0.01000 0.05633
4 0.01500 0.04521 0.04521 X,
| Scaling type | Scaling factor ~ vale 1000

Signal  Fourier spectra  Response spectra  Arias intensity

2,00

1.00

0.00

-1.00

Dynamic multiplier (acceleration)

-2.00

000 200 400 600 BO0 100

120 140 160 180 200 220 240

Time [s]

¥ — Multiplier ¥ — Transformed multiplier

Accelerations v

[E216: “FIEIE1E R 3 BT

16.43 fFEI AR GEFR A

FEEWEAT, ‘BRI MN EAEM AR ERGERENEENRNRBAFVNEFALR. FETRY
FURMMBREG, BN RS EHAEM AR FHRRK 2. FEEXFHE:

L Bl s wmnmopRmed, cERHREMERRE.

The geometry of the model is shown in Figure 217(58 224 11) :

217: BRER9/LITETE

PLAXIS 224
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EMFHPITHE

16.5 4 pl 1%

HENRIAZIER
Bt Ein R R E R 1 REBiHR ML
EEFENLE, ST ERERBEE R 0.3,

Bt RIS IR O U AR . BRI EIRE .

BEBEEMGIRE N, EEMIE.
The resulting mesh is shown in Figure 218(58 225 11).:

i W NR

F218: £ ERIPI5E
6. BEXHENEIF, XHMEIERF.

16.6 EXHMITIHE

HEERAENGEFREMER. BRETRL. T3, BRRSITFBRES .

16.6.1 B EL

- BEHESMBRIEDF, SEESXGTEMER.

- M ERESIN . ABFRRER MM BRAREIRE.

- ESMBRTENT, REEFAMTEREMNE.

. The model for the initial phase is shown in Figure 219(58 226 T1).

W N =
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EXHMITHE
==
e @
@ e
=] =]
> p— . . p— -

[E1219: #E55 R

16.6.2 S 1ME: B

L s mmBed e, SIRFME. SRmMBRNREREEATITENE.
2. In the Staged construction mode construct the building (activate all the plates, the anchors and only the
interfaces of the basement) and deactivate the basement volume.

3. The model for phase 1 is shown in Figure 220(58 226 11).

[E1220: 5T

16.6.3 S 2MEr: Bk

L e fRmmEBIRE 8, SIEHMEL (Phase 2).

2. ZEMBEEOS, EETHERNSHFRNPHNBUBEEAFT. HITEMERERERSHNREE.

3. In the Staged construction mode activate the load. The value of the load is already defined in the
Structures mode .
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EMFHPITHE

16.6.4 ZFE3IME: BHEIRE

BEERISHEERRS B E S 5 .

FERBINTAE T, RAEBREETH.

ek w N R

SRR IR 8, BIEEETMER (Phase_3).
EMRE DD, wEandm v, (et Ess,

ESMBEIENT, B (R =i,

are viscous which is shown in Figure 221 (58 227 7).

ISR (InitialPhase)
EBHE
®® iR
@[] S
@l 17

@] s

@ TFksmnREt
@M +F
CCIE-EE-10

mm

!

O O O O =

IR

N O O O O O =
i)
=y
[
=
=
ih
Hi
=l

@[] Cimate

Ci: Deformations

Ci: Dynamics
BoundaryXMin: Hiit
BoundaryXManc: #51
BoundaryYMin: #5%
BoundaryyMax: 75
BlrERET S 7
EEiatEF--C1: 1.000
EEtiaEF c2: 1.000

@[] Fieldstress

Ci_“_ GroundwaterFlow

@[] preciitation

Ci:l:‘ PseudoStatic

CE:D ThermalFlow

@[] water

221: IR RS

B FAENZEFR. Check the boundary conditions BoundaryXMin, BoundaryXMax and BoundaryYMin

ATEFHNERER, AJULZERRIFMEONE. WREZQWEDE, ZENRESENEE, |
EREMBREONSHNH P ARENEREHS U EELNE,

1665 S 4MEr: ME

L s dmmBER IR =, BIEEMER (Phase 4).
2. EMEREOSD, SREMEETIEERNE 1 ME GERETD).

PLAXIS

227
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&R

EEFERFSIEIN J"-"‘ ERTE A,
HRSEEERS B E R 20 #.
EFETRZHS B FRPIISUBEEAT.
ERFEHSH P, BUERFREATERAREERSE, HESEAPBIRER 1000, LURBEIFMHAET
[]- ARk B2k -
RN RRT, RAEREETFH.
8. RAISTR. HLR X R/MEMLF X BAEZRENEHG. Setthe BoundaryYMin to Compliant
base as shown in Figure 222 (% 228 17).

9‘9‘:“ E-*’

N

T Attributes library ~
i @M Geometry
£ (E_‘_D Point loads
i @] Plates
+ CE_‘_ Node-to-node anchors
- @[] Interfaces
= @] Line displacements
= (E_‘_ LineDisplacement_1
= Ci_‘_ LineDisplacement_1_1
Displacement,: Prescribed
D\splacement‘,: Fixed
Distribution: Uniform
Uy sareres’ 0,5000 M
= CE_“_ DyrLineDisplacement_1_1
- Multiplier ,: DigplacementMultiplier _1
Mulﬁpl\erv: <not assigned =
+ (E_‘_D Groundwater flow BCs
- (W] Sails
= (E_“_E‘ Model conditions
3 @[] Climate
#- @)[¥] Deformations
= Ci_‘_ Dynamics
BoundaryXMin: Free-feld
BoundaryXMax: Free-field
Boundary'YMin: Compliant base
BoundaryYMax: Mone
All nodes fixities: None
Mormal relax coeff C1: 1,000

Tangential relax coeff C2: 1,000
AT EisldCeea,

[ 222: w771 (Phase_4) AL F 1

9. EERHEAALRAATEABHANEREMDAE
10. 7EARBUNIERS, HMUBRMUBRENTIE. BHBR Usarrer ERER 0.5 m. FEFERRBAILF
FHRERAGABMREN, RANBANESLARES (M) BIH—F.

w

16.6.6 FITITE
L T B a0 i A Y, R ERAIRIEE— MEESAT (0 15) A&,

2. watEma ) tame.
CEERE, 2opema b, fesme.

16.7 £55R

& 223(8 229 ) BRTH 2 GEIMKFERE) SR TRLEH.,
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&R

223: Deformed structure in phase 2

Figure 224(%8 229 T1) shows the time history of displacements of the selected points A (0 15) for the free
vibration phase. AIAME LEHL, BHTEAEMZRHPHIER, RIIPEEREISEIM.

6.00E-3

®

5.00E-3

Vibration decay
| -+ A(015)
40083 — 5T

30083 —* $

/ ‘ [
200E3 ! ]

|
1.00E-3 - f

% / | . \ ) f'\
050 #. .‘I ‘. ,‘ #‘ ."‘ h d \ L}

\ | | / \ ? \ ' /

| | | 1

u, [m]
.
-

?

‘
10083 . : !

. { . T ' " 3
1 | \ | L3 ./ q\ /!
. { | { 4 Y
| \ / . Y b
-2.00E-3 1 { + ; \

‘ { . 4 (g
/ L \
-3.00E-3 \ I ! :

-4.00E-3 —F il

-5.00E-3

-6.00E-3
000

200 3.00 400 500
Dynamic time [s]

[ 224: Frift (i BATEE

In the Fourier tabsheet of the Curve generation window select the Power (spectrum) and click OK to
create the plot. The plot is shown in Figure 225(58 230 I0). \R#FELLE, ATLUTERFNEMERL A 1 Hz,
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HR

0.500

0.400

Vibration decay
- A(015)

(u )l

0.300

Power

0.200

0.100

0.00 \"“'/

.

® % 0044

1.00

2.00

3.00

4.00 5.00
Frequency [Hz]

6.00

[E225: #iFERr (HiiE)

7.00 8.00 9.00 10,0

Figure 226(%8 231 71) shows the time history of the lateral acceleration of the selected point at (0 15) for
the earthquake phase (dynamic analysis). AT BEFtEMER, TLASEBRIREAMENEIE.

PLAXIS

230
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+
ZR
200
100
5
w
@
E
F000
-1.00
200
0.00 200 400 6.00 8.00 100 120 140 160 180 200
7S iE [#5]

226: NG ZIASATIE FRIE
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B EEFER A . —BEER, SEEEAS, SEMRERMAREE, TR EMRE
HAES . XESEIEREGESH, AMmEmnEETAbimER A, FEmnEsRSnsiE.

B5:

It RBIER T andal s A AR IR SR A Itk 2K 1E 5

o ENMEBEEERH

o HIFEKEYIEF

* A THM itEWNITEEBE T

The geometry of the project is shown in Figure 227(&8 232 T1).

& | & [
x | EE x| |
° | 10k | | KiRE
L] I ¥ ‘ﬂl -
- 12 % "
¥
©
ot
"l 5D H,\:' "

E227: TIEJLITEFE

17.1 BIEFHm B

1. BIE@INIER, ABNBER X EEDEEIEEHA .
2. AHBRMEORNBBARES, BWAEMIRE.
3. ARBTEF, REMTRMREETATHEIE. AZIEFHER T BAARE XD
4' 1%*%52%%2&‘1&%% Xmin = 0 *y Xmax = 25 *; Ymin = '16 *u& Ymax = 0 ﬂéo
PLAXIS 232
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EXTIEMESF

5. BEfAE, XHMEREMED.

172 EXTIEMESE
Tk WD, WA TR

1. - plaehFlinen B 3578 x = 0 A 0EB467L.
BEdERtEEO.
2. QTR R 00K, EKERN-16 KHENTE. KLIBEH -4 K.

17.3 SR Ec Rl 2R E
ETOEF MRS, — M ATHAE, S—ARTRALR
L Elrorabegan.

2. Define a data set for the Sand layer with the parameters given in Table 39(58 233 T1), for the General,
Mechanical, Groundwater, Thermal and Initial tabsheets.

3. Create another dataset for Concrete according to Table 39(58 233 T2).
4. BHRBEEMEATIAHILEE.

3 39: MELR1E
% AR it REt B
A
TAER - HS-small 54
HeEk 284 - Hek ExA
TafpsEs Yunsat 20 24 kN/m?
tampfES Vsat 20 - kN/m?
MR &
MREE Eyef - 25-10° kN/m?
JAFAEE v - 0.15
FRAEHEK = iR 10 P I LRI Esg"ef 40- 103 - kN /m?
FEIS TR IERIE Eped™ 40- 103 - kN/m?
N/ EFRENIE E,ef 1.2-10° - kN/m?2
WU BE B2 7k AR B I B Th m 05
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EX G TE
WS &
R TR NETR B I M iR & Go™ef 80- 103 KkN/m?
Y G = 0.722 Gy FTRIET IR ZE Yo7 0.1-103
FHEZ S C'ref 2 kN/m?
39 @’ 32 3
Bk A ¥ 2 E
# Tk
HIESE USDA
RE Van Genuchten
k- HKH wt
ERSY - ERHREE MRS
. FEEm
s
tbRE Cs 860 900 SFEE
: 10 102 | TESX
MER A 4-10 1-10 EFEE
THEE Ps 2.6 2.5 LYAVASE/ S
Thermal expansion type & 1a[E)H £ EEH
Volumetric Thermal expansion gy 1.5.10°° 0.03.1073 1/FEE
AH
SRELE X It Fl
SR HTRE T Rinter 1.0 0.67
mE
Ko i7E =k =]

174 ENXZEMTTE
ESMERE THEAE, ARENSHEERELTIR.

1. Proceed to Structures mode .

PLAXIS 234
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EMNEHTE

C g sk B, RExEeREASHRRT.
3. B& (0-5)s (5-5)v (50)\ (550)\ (6-6)\ (0-6)# (0-5), FELREXIENMIE.

R
AT LLUEBIRIE T, HEFEEIRE R 0.5 B 8IE ik,

BESHEELNEHSEURREL M.

BHEMIAT B AR BIBLIRE .

ER TR A PR A HRORIAR &R /.

AZEEDRMEBILE Knin Xmax M Yomin) BIEERTIAR

FEHIDFHNTARE ETT R XA .

EERERLF, EERFAL[FHITARENERE.

Set the reference temperature, T to 283.4 K which is shown in Figure 228(58 235 R).
BEAGE
=} () Line_2

+

© XN v

+
= ThermalFlowBC_2
Behaviour: 3 &
T S
T ot 283.4K

A el RE

228: EHEER R P HIZIL TSI

The geometry of the model is now complete as shown in Figure 229(%8 235 71) .

. |

X

229: BRI EE
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4 Mg

17.5 4 i N 1&

FENRIAZIER .
ERFRTREBRT RIS OE, REHEENEE P rEREESEE R 0.25.
B AR O DU G . ABIhER T RRRE T ES .

BEEEMIZIEE N, EEME.
The resulting mesh is shown is shown in Figure 230(28 236 11):

B W NpE

&1 230: &£ RERT1E

5. BEXMETF, XHMHERF.

176 EXHHIITIHE

HHERDITHES A= ER. EENTEPHERRLY, REREAEXAREFEE T,

17.6.1 ¥3EMYEL

- BESWMEBIED R, BEESGHENER.

- MBI RE A SRR ER -

- FELRGIT, ERTHERBALETERBREIE,
CEFERUEXRBFHMRHBERT, REXFANERED.

W N =
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EIGHITHE

5. ERMERETS, BEEBEHFRTHRR, 8 T EREHN 283 F. hFMLBHEREES
2. The Thermal flow parameters are shown in Figure 231(58 237 72) and the model for initial phase is
shown in Figure 232(88 237 11).

HFEMIGE (InitialPhase)

+- L] Precipritation A
o CE:D PseudoStatic
= Ci: ThermalFlow
oot 283.0K
h ogt 0,000 m
2 4ERE: 0.02500 Kfm
e CE:D Water v

[E]231: “IHIER 0 s HHIA T

232: #IE R

1762 E1MEE: L

BRI IR OO — N FRIMES (Phase_1).

TEMYEE N Y5 88 W Phase_1.

MRS ORMNMER ID R R EFRSH TSR S ERFLETE2AR.
ERITE ARG E BRSBTS,
BHRBUBEEREATHAC AT AR ITE.

In the Staged construction mode, assign the Concrete dataset to the created polygon which represents
the navigable lock as shown in Figure 233(28 238 7).

oA wiN e
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233: Concrete set as material for polygon

7. R E SN TLBMT Y T i A E N B RS S R R B E R i
ERAFR SRR, Iz EBKDEHRERT
9. ERERERD, HERENATEFFE.
10. 7EMRBVNSTERS, BUBRBISH > SIEEMG.
11. Set the Air temperature to 283 K and the Surface transfer to 1 kW/m?/K as shown in Figure 234 (58

&

238 ).

IS E W b IR E AN A ZRR IR &
SR (InitialPhase)
i BEE

+ Ei:_ N.inTER2
- @] TR
+ Ci_j_ TiF
SRRt
- @] cimate
SiR: 293.1K
FmEfEE: 1000 kW fm2fk
At iEHgmntt: &8
T (i: Deformations
+ Ei: Dynamics
+ @[ Fieldstress
T (i: GroundwaterFlow
+ ti:l:' Predpitation
+ (i:D PeeudoStatic
¥ (i: ThermalFlow
+- @] water

& 234: Phase_1 FIRAISE1F

PLAXIS 238 PLAXIS 2D - ZFEF A



B A ARIER AR B RK [ULT)
EXFPITHE

12. BUHBUEARED. XRENERSARITERER TRESRFHERNRROFFNE, MAZHE
B R IR

Figure 235(%8 239 71) shows the model at the end of Phase_1.

1.

X

/& 235: Phase_1 SCREATHIREY

1763 2 2MEL: Mk

BERMMEIRE ®, BIEIMER (Phase_2).

TEFT B YT 88 X Phase_2.

BT E ARG B HRERBE .

R ENEIGE HERT—EREY. XRPESEEEE, FANGSERE—ME.

HRHEERREIZE R 10 X.

BHREERFFSHFRPER TRUBEEATNER/NETED. REFERT, BRRIERL

FRIEFRTS.

7. ERTIZMBHNSESEN T REBRXEEE RS FHRETISRZRE R

a. Right-click the Thermal functions option in the Attributes library in the Model explorer and select
Edit option in the appearing menu.

o W e

BERREHED. _
b R EERIRE R, B AN ORAVRMER. FRESESIERSERTR, HERE
SCEREEYIE T

¢ ZESEMIERRE £
d. fRIEEEEA 15, BRAEEER 40 XK.

A graph is displayed in Figure 236(&8 240 57) showing the defined function. B8 FiZ /M E& BT 8] [E] @
A10 K, BZMEBREENSZ—REER, B 10 REREAS 15 B

PLAXIS 239 PLAXIS 2D - Z(FEFHf



IR A AR B0 R B Rk [ULT)

EXHMITHE
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8. Expand the subtree Model conditions in the Model explorer shown in Figure 237(&8 240 7).
9. FESMEIEL AT EIFE X% B a1 AR X e E B Z YR E R H .

HAEMAE (Phase_2)
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Figure 238(%8 241 77) shows the initial temperature distribution, which is obtained from the reference
temperature at the ground surface and the earth gradient. F It #EE it FRBE 3 283.0K, KENREA
283.4 K.
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[E]238: #3558 E 7

Figure 239(%8 242 T1) shows the temperature distribution obtained from Phase_1 using a steady-state
thermal flow calculation. In fact, the temperatures at the top and bottom are equal to the temperatures as
defined in the Initial phase; however, since the temperature at the ground surface is now defined in terms
of Climate conditions (air temperature), this temperature is also applied at the inner side of the lock and
affects the temperature distribution in the ground.
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£ Phase 2 HiR1G T RFBEMNLGR, HPSEFHTHSIEMN 283 K ZEFAZE 298 K (HKIEA 15K B9 5
Z—IE K EHAE X ). Figure 240(58 242 77) shows the temperature at the ground surface as a function of
time.

/
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[E240: A FH95/E 5 HRERTIE]E 1L
BFRETHRREEESRIFAS, MM (LMD FiF9%7, EEFELITAEZH. Figure 241(58 243 M)

shows the deformed mesh at the end of Phase_2.
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AR EEE, & 242(5 243 ) AR E, BHERT ZFAMEHHIRAI. This can be changed

in View > Settings on the tab Results (see the £ Ffiff for more information).

AROEEE, E22EFE 23N ERTHANNSNERS, MREFLAT, RER3NMPOEASHE

PLAXIS

x

£ g
RF. TRUERSHE R *F f1

X HHITER.

243

PLAXIS 2D - #FEZFH}



[ & 1EHRVARZEE (ULT]

ARIZHEA T T HERATIS RN TSR SARRANEN. ERAFAERERE. HRELET
REFAE, WLERETIK, UEREEE. SHRESEREARERRANLE, B, BiR
B LE TOKSRIRAANTR, AR i — MRS RS

B#x:

o MEMREMMBR S TKERZ ERFEEHITER
s MRFKZEHITER.

s ERGSITHITEHEX .

JLTER

AEAZIREF, BBEFER3.0K, BEMEMT 30 KRNLE. MTKNEZRER, EMLEBRITAH.
B, THRBENFEESERNRE, TRRSFEREEVHITHRERE. FETQBELRZIET.

BT TKERIIEBESHATIR, FEEEEEANLAIER, mEURHRGIS, (UEILEER
B—¥${EE /BT . The geometry of the project is shown in Figure 243(Z8 244 T1).
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4. 1%*%52%%&'&3% Xmin = -45 ﬂéy Xmax = 45 *! Ymin = -30 *u& Ymax = 0 *0
5. AEETET, 14 Tyaer M T EA 283 K, HMESIRIFHREE. A description of constants can be
found in the &% Ffiff.

6. BEME, XAMEREEO.
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L st ma O bR e .
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Ko ME Bzh

FERMERERE TRELMAN GRS KHE, FEEXN—MRIERBERFKEENIL, 1%
FIREEEHFERETREFKNEEE. RHEMNEZETRATEMIE, Fik, ATLURFEIZREHM
BEHMTIEMLAEM. For more information, refer to the &% Ffiff.

3. BHMIETIR. Enter the values as given in Table 41(58 247 77) .
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Define the structural elements

R 4L PR RFKE BIMZ RN E

# mE K] RFKEE[]
1 273.0 1.00
2 272.0 0.99
3 271.6 0.96
4 271.4 0.90
5 271.3 0.81
6 271.0 0.38
7 270.8 0.15
8 270.6 0.06
9 270.2 0.02
10 269.5 0.00

4. H3REFKESE, Eﬁ_ﬁf&%ﬁﬂﬂ‘]?ﬁﬁ%*ﬁ%ﬁﬁ)ﬁiﬂﬁlﬁo

5. j@i e N TR W N RRMIT. BRE 41 (3B 247 )P A E B ETTREIE.

6. IRHEF 40 (58 245 )P HHAIEE, MAFENVIRITEARE,

7. Click OK to close the dataset.

8. MTENEMEIEIESE.

pa =

AR HREPHRERARERS. LIANXHHITELSE. ATHEER, HEXHREFERTR
BHE— 3R

18.4 Define the structural elements

The freeze pipes are modelled by defining lines with a length similar to the freeze pipe diameter (10 cm),
containing a convective boundary condition. For simplicity, in this tutorial only 12 cooling elements are
defined, while in reality more elements may be implemented in order to achieve a sufficient share of frozen
soil.

1.
2.

3.

PLAXIS

Proceed to Structures mode .

Click the Create line button ™« in the side toolbar.
Click the command line and type

line © -12.05 @ -11.95

Press Enter to create the first freezing pipe. For more information regarding command line, see &£ Fiff

PLAXIS 2D.

The remaining freeze pipes will be created by copying the first freeze pipe 12 times. To do so select the
line representing the freeze pipe that was just created.

247 PLAXIS 2D - HFZFH}



fRiE IS P AR E [ULT)

Define the structural elements

5- L )
From the side toolbar select the Create array option 255 Set the Array pattern to Polar as we want to

create a circle of freeze pipes, the Center point is (x y) = (0 -15), the Total number of items is 12 (the
original plus 11 copies) and finally the Angle to fill must be set to 360 degrees as we want to create a full
circle. Press OK to create the 11 additional freeze pipes.

Multi select the 12 lines representing the freeze pipes using the Select lines option :--*4 from the side

toolbar.

* Right click the selected lines and select Thermal flow BC / to create the thermal flow boundary
conditions for the freeze pipes.

8. For the selected freeze pipes, in the Selection explorer expand the subtree for the ThermalFlowBC.

9. The Behaviour is set to Convection, the Tg,;q to 250 K and the Transfer coefficient to 1.0 kW/m?2/K.

10. Click the Create line button ™= in the side toolbar.

11. Geject the Create thermal flow BC option / in the expanded menu. In the drawing area create a

thermal boundary condition along the perimeter of the model, hence from (x y) = (-45 0) to (45 0), (45
-30), (-45 -30) and back to (-45 0).

12. Select the four boundaries just have been created and right-click on them. From the menu that pops up
select Create and Create groundwater flow BC to add groundwater flow boundary conditions to the
thermal flow boundary conditions.

PLAXIS 2D allows different types of Thermal boundary conditions to be applied. In this tutorial the freeze
pipes will be modelled as convective boundary conditions.

1. Multi select the created boundaries.
2. For the ThermalFlowBC, set the Behaviour to Temperature and T, to 283 K.

To assign the groundwater boundary conditions, the following steps are followed:

1. Multi select the top and bottom boundary.

2. For the GWFlowBC(, set the Behaviour to Closed.

3. Select the left boundary, set the Behaviour to Inflow with a q,.f value of 0.1 m/day.
4. The right boundary has the default behaviour of Seepage.

The tunnel is created with the help of the Tunnel designer. Because deformations are not considered in this
calculation, there is no need to assign a plate material to the tunnel. The generated tunnel will only be used
for generating a more dense and homogeneous mesh around the freezing pipes. The tunnel will not be
activated during any calculation phase, but PLAXIS 2D will detect the line elements and will generate the
mesh according to these elements. Changing the coarseness factor of the pipe elements will cause a denser,
but not a more homogeneous mesh.

1. Click the Create tunnel button in the side toolbar and click on (42.5 -18) in the drawing area.

The option Circular is selected for Shape type. Note that the default option is Free.

The default option of Define whole tunnel is used in this example.

Proceed to the Segments tab and set Radius to 3 m to the two multi selected segments.

Click on Generate to generate the defined tunnel in the model. Close the Tunnel designer window.

ik wN

The geometry of the model is shown in Figure 244 (on page 249).
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Figure 244: Geometry of the model

18.5 4 i 1&

1. Proceed to the Mesh mode.
2. st AR (O LU M. ABIhER T RHRE TEST.
3 pEEEMKIRE N, EEME.

The resulting mesh is shown in Figure 245(28 249 71):

[E] 245 £ ERIM07E

4. BEHEXEEDF, XAMBIERF.

186 EXHRITHE

The calculations for this tutorial are carried out in the Flow only mode.
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K/mo.

The model for initial phase is shown in Figure 246(% 250 11).
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RSMBRSHENRES .
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3. Figure 247(88 251 77) shows the spatial distribution of the temperature for transient calculation in the
final step. ;T&., BEALXHAT RTERUABIFE REHERBLAEMREEKRSUT.

[B1247: BEES R B8 B 5777

1. EFEFBENH > WTKER> |q].

2 NS TE> ke S TELPMARNRE « EREREL.

EEEIEFP, AUEEPERELSENSGR. More information is available in the &% Ffiff PLAXIS 2D ..
AL EEREFRERNIHE.

Figure 248(%8 251 I1) shows the distribution of the of groundwater flow field for an intermediate step for
the transient calculation (around 38 days).

[E1248: HUTEIE (tappron 738 T BEESINERHOM TAAETST

Figure 249(%8 252 T1) shows the groundwater flow field for the last time step for the transient flow
calculation. fREAE, BNREXBLIELE, REER.
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Figure 250(%8 252 1) shows the change of temperature in time for the point in the middle of the tunnel. ]
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