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Abstract

This article takes the foundation pit supporting project of one square as an illustration. Optimal
design of soil-nail bracing structures is analyzed by the empirical data. In condition of guarantee-
ing safety and stability, improved genetic algorithms to optimize the design of soil-nail bracing
structures are used. Optimal designs of foundation pit support types are made by the genetic algo-
rithm of MATLAB and the influence of parameters on the engineering cost of support types is ana-
lyzed by the statistics. Finally, the most economic and reasonable project of safety and stability is

obtained.
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2) % X (Crossover)
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AR PIASFAME, SR Z 18] ) G A i i — v ) B R B e 8 B TR, P AR S TR
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Figure 1. Diagram of crossover
1. XX EEREE

6) A5 XPAPEEE AR H R AH R AME . SRR, A X BRER R P
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7) LAl AN WA R TR . B BRI, BB R AN TR AR AL AR T
AR TB) AR AEACARE B2 I BT 2 15 26 b o AR SC DA REEAG IR BOA B AR 2B 26 AR . 2t < T I, U t—t+1,
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Procedure GA

begin

t = 0(&ARITAR)

initialize P(t); (€ X FH )

evaluate P(t); (& MM AT

while not finished do(1/53F)

begin

t=t+ LB —ACHEE)

select P(t) from P(t.1); (46 A5 1% %)

reproduce pairs in P(t);(F4)

evaluate P(t); (& M 1 PEA)

end

end 45
3. BHsh
3.1. TiEW@R

FET IR T RER ] LT RS, T2 IR FE AN 7.4~7.8 m, JET1 RS 2574 92 m x 150 m.
TR AR)E: BB AL, LR ZE, MU, BAAEL, ROXIE B L ’“**Fjjmf
itE, WOBIRE, TREMRRRZEMIERMEE L B EAEE, fEgtE, RS TR L. 8
VUE MRS, H9ORE PR, RIS, BESHuE 1 Fr.



HKom 5%

Table 1. Physical and mechanical indexes of different soil layers
= 1. HEXEIELZER

+2 + 2 B (m) K2 71 C (kPa) FAREE v (kN/m®) WEEHES ¢ ()
i+ 5.0 0 18.0 18
TAlET 15 10 17.1 10
RS 5.0 20 19.0 18
Wb 5.0 28 19.6 18

3.2. RGHF RN OHT

R G TRIHZIRE /N T 8 m, RATHE SIS — o s BN T4 T 12 m, 7ERETHESC
PIEHEZ N, BIR AT S S E T A S (R SR A R R DT RS, JF H R E S5 24
X HEGT S AR AR S MEAE AN 7 M AR S B 20, JRRA WIS S, (H2 LTS S M e
R LRGN T A &S Ak, a8 TSR], #7058 SR R s Bt AR S0 FE US4 45
(B Rz e R PEANE N I S M AR B R AR e U AEXARTT BB BRI e, it
LA N RAR R IT AL :

1) WRTRES——FHMWEV X TERA n F, WATRRITRENZX n RTENES, H
P={P, P, PR [ne N} %x.

2) WATHEFM——KHREE T AR A MEEBTIHAR. JFZBRE . LR R 455, £ e R4
P={P, P, Py P ne N} ik tt m Fra] fl T 20T TR A P %

3) WATH FIEA——EEHHETTLTRE A K m B S J7 SRR S PO EEGT TR A MIATAT 7 464
JP'={R, P, P,,-,P,|me N} %x.

4) P a2 ) ——H P ORI 77 AR k RO BIUTEA G, L R, IR A P K
bR, N L IFURIB UG, bR 1 WORVEI ARG SRR, G SR IBRIE N S IRy a fla Tk, a
KT 1o HP IR 2 R AR PR AR T =t -t, -t , keN .

)R 7 R —— MR R, IR 7 AR A R IR R ) M AN R B T
3.3. BRITHEER

PRHR AT REIR ) L AT RE AR S AF A 1 ik AR B 2% A, 208 MATLAB L ik T HRA

IS HEE[6], IEAKER H Fr e B % REE 710 & 2. 18] 3 Fiar
M 2 ME 3 WTRAE Y, B RAMEAMEE T2, WERCRIREE, 163 1 BUHACR .

4. WHHERN S
4.1 BERZSEGEMETEXLL

AR At S ]Ik 2. & 3w,

S, IR B EAE Y 21 kPa, NEIANAR v 4550 Joft, AKYERP K INAR N 410 T
/m2,

JRBEEGT T ARG 7 R BT F RS 2 IR MRS TR R, g 7 R85 R
%4 FR,

RIS 3 HAGR I B ik, BRI HATRE L it 45 RN a& 4, £ 5 fioR.

XF#E 4 FNZE 5 ppr a4, HATHREOR D4R, AT KRR, ASifLERH 150 mm K3
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Figure 2. Convergence process of genetic algorithm on 50 times evolution
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Figure 3. Convergence process of genetic algorithm on 100 times evolution
[ 3. BEEE LR 100 RYTETFE

Table 2. Parameters of optimal design for soil nailed wall
2. LIRS E

TATHEE R AR bR (kPa)  RATHU RATIRRRIER RS RATWESS HATRRES RS R
400 10° 03 n 13

Table 3. Design parameters for concrete surface

F3 RBRIEERITSE

TRBAEGURRE (M)  RE L EREEE MR R (mm)  REEL R R (mm) #9555 M 85 B (mm)
0.2 C25 150 100 8

120 mm, fLtb e Bt Jr s A TREIE A F# 1K 18.8%
M EIREE R e Al AR H A R AR SE B R X AT RS SOy S i AT AR 8L, AT DA ROt FEAR

SCHPEE R A I T A R TREIE AN



HKom 5%

4.2. BERFETARIKFEBERUTIEE

MAETEERA B TRa] 0, R Tt AR, BRAIE AT B S P S M A AL ER RS S I IR A 4 R BN
AR N, LATRE SO 2 PR IA BIRRBR 5, IXFEAR B TH 7 R AT R TETH S LATRE S 2%
R AT KBRS, N e HATIFLAR . A EAR. HATHIBUA . AKCPIRIEE . B ) fE . ARYE LR T
PG, RIESFLE AR LATRESC A S 0 TREE M A K, TR T . AT R 2R Xt
AR AR e R IR K, P RIE SRR, T E MRS, SEUTTTR R AR R e i, (H
RS 20K 4T i F o, R DRI 104 . AT I3 R AT R Ry JRI e . 4T (/KT fa) AN
TETHPER =F e, KRR n < HIS, (n NETHEER) T, LT B a) [a] #E B B2 me AT (a4
B, PAUR40#re, w4hFLE AR D BUEME Y 150 mm, 74 FE 30 Pk 47 57K 1 A BE BUAS [ 1) 52 4
MREFATHER. BrAEE, KEMTREEN ZMB%ER,

AKFIAIFE Sy 7E(1.2, 2.0)IX A1, 4> HIEL Sy =1.2, 1.4, 1.5, 1.6, 1.8, #470LIG, B HHI4E RS )
W3 6~ 10,

3T 6~7 10 TIAN:

av HETHK T I BE X 4T 55 TR MR B3, S0 TREE A B AT /KT A0 BE 3 K 230 2%
WM GRS, A AKCPREE N 1.4 m i, A TARIE N BAR

Table 4. Original project of soil nailing wall
F4 LTENREIRRUAER

TATRE RETKE L(m) JKF AR Sp(m) B i [A] FE Sy(m) Wi E A D(mm) E5FLEAE D(mm)  f(x) (/m?)

1 7 15 13 18 150
2 7 15 13 18 150
3 6 15 1.2 18 150 374
4 6 15 1.2 22 150
5 6 15 1.2 25 150

Table 5. Results of optimal design for soil nailing wall
5. LEERNRIOEITER

TATREC AR (m) JKF[E]EE Sh(m) B [ [A] FE Sy(m) W EAE D(mm) E5FLEAE D(mm)  f(x) (o/m?)

1 6 15 15 18 120
2 7 15 15 18 120
305
3 7 15 15 18 130
4 4 15 15 18 130

Table 6. Optimization results of S, = 1.2
F+ 6. S, = 1.2 FIALILEER

TETHRE RATKE Li(m) AKFIAIEE Sp(m) M@ EEE S\(m) AN ELAE D(mm)  HiFLELAE D(mm) f(x) (Jt/m?)

1 6.77 1.2 14 18 150
2 6.01 12 14 18 150
345
3 6.83 1.2 14 20 150
4 521 1.2 1.6 18 150
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Table 7. Optimization results of S, = 1.4
=7 HS, = LARMMHER

LATAREL RATKEE M) KPRIEE Sf(m)  BEIEEE S(m)  4RAEAE D(mm)  E5FLERE D(mm)  f(x) (Jo/m?)
1 5.79 14 14 20 150
2 6.82 14 16 18 150
307
3 7.35 14 14 20 150
4 4.63 14 16 18 150

Table 8. Optimization results of S, = 1.5
=8 %S, = L5 HER

TATIRE AT L(m)  AKCFIEEE Sy(m)  BERIAIRE Sy(m) BN EAE D(mm)  HifLEAE D(mm)

1 6.00 15 14 18 150
2 7.18 15 14 18 150
3 7.72 15 14 20 150
4 4.83 15 1.6 22 150

f(x) (7&/m?)

314

Table 9. Optimization results of S, = 1.6
F 9. &S, = 1.6 FRIMILEER

HATIRE  HATKIE L(m) KPR Sp(m) B[l #E Sy(m) A EAE D(mm) &5 FLEL4E D(mm)

f(x) (76/m?)

1 6.31 1.6 1.3 18 150
2 7.13 1.6 1.3 20 150
322
3 8.06 1.6 1.6 20 150
4 6.48 1.6 1.6 22 150
Table 10. Optimization results of S, = 1.8
£210. %S, = 1.8 RAYILER
LATHSL LATRZ L(m)  KCFIIRE Sy(m)  BEEEE S(m)  HRAFEAR D(mm)  EFLEAE D(mm)  f(x) (Jo/m?)
1 6.98 1.8 13 20 150
2 7.70 1.8 1.3 20 150
334
3 8.91 1.8 1.6 22 150
4 7.00 1.8 1.6 22 150

by FESCI T I, AT KEZAR S NS — MR EE DR AT KB N T 58 —ARAIEE = AR AT,

5 U R P AT 2 B AR I SRR ROR

cv EATREREBIY, LEOANHEMEI L, W8k, BiaE, Mims, £LREOhrLEr
BARTR, AELECP R RAE R T, ARELEORRZ ), R — L ET K,

dv AT R ARECE A A, TS EAT /T 18 B X - 4T 1% 1 A B S A A
5. &ig

1) R BAEFIER YU AT AL BT, PRARA 4 T AL AR R AR B gt — BUR MR 2R
JR— TGN EAE VPRI — L AZ X AR~ AR AR, JFER] MATLAB HR 8 A% S AT 4

()
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ST TG, AL T TR S A A D R AR AL IR AR, BRI T ARG

2) HETIRERAD R, HETK R, #fLERH 150 mm BEEE] 120 mm, fifb)E, i TR
BN FRK T 18.8%:

3) LETHI/KF IR BEXT AT BE G TREEAN RN 3, B TREEAN B AT 7K (A FE 38 X 2 85k
WG, AT KRR 1.4 m i, BT T RIS e

4) TEC T N, AT AR 3y 5 — AR AN 5 DUAR AT B /N T 58 AR A28 = AR 4T K,
R ) AT 52 BIAE R T AERTROR

5) TATEARBCEA AL, AT AT K R A T B v [A) BE (1 R AN K.
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