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Research on optimum design of retaining piles structure with interior bracing

S| . 2 .1 |
ZHOU Ai-qi,, GONG Xiao-nan”, LIU Heng-xin', ZHANG Hong-jian
(1. Geotechnical Investigation and Surveying Institute of Hangzhou, Hangzhou 310012, China;

2. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Based on analyzing the mechanical characteristics and optimum design room of retaining piles structure with interior
bracing, a mathematical model of optimum design for the joint of retaining piles-interior bracing is established; and a new objective
function and a optimum design criterion are proposed for finding the partial optimum solution to the location of interior bracing on
the basis of the fundamental thought of full stress design; three evaluation methods about the equivalent allowable axial-compressive
stress o, and bending stress oy, in the joint are derived and compared; then a application example of a certain excavation in Hangzhou
is recommended. The conclusion could be used for reference in optimum design of similar excavations.

Key words: retaining piles structure with interior bracing; optimum design; design variable; objective function; allowable stress
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Table 1 Physico-mechanical properties of main soil masses
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Fig. 11 Plane layout of braced excavation
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Fig. 12 Bracing section 1-1
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Table 2 Optimum search ranges and paces
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Table 3 Calculation results of optimum search

0 S o (X, Sem
/ MPa / MPa /m / mm

Jiik 1 15.6 9.7 -8.2x10"* 402
Jiik Il 144 102 -4.76x10° 342
JriIl 15.6 147 7.95x10° 32.0

e TPk D STRR IS f(X) A SUE A (M .

M 3 I LUE

(D HTHUERE T« BUE DT TS B 7
TR FH T SABEAY 55 0 AT P g 2 A R B B AN [
FEATAER £(X) AL, 2 AN LA
A (36), BT L ik RO 2
FOIEAI A g A AR v T ORsY, AR TRk
SOk TR 45 T SR F M Lo 25 TSP 4
N LX) A FFEN T HENR A A
Hoxk B X = (800, 1000, 700, 750, 0.7, 5.4)" ,
S, =32 mm<[S]=0.005x 8 850 =44 mm, i}
A (36), Mg TAFEAY g B HE LA A A
JrIERALA i 5

(2) W 3 15 £(X) XN IS AE A )
B RAIAEAA S o FIRANEAHER I, J7 IR
1S, BT ETN, XS AR TE A
FEVERT, a7 4% 5 HER T ) v SR 5 1
R A ) 73 A B R 2 AH SR



254 b +

2010 4F

R B TR S B b N SR bR i & S
FEA RT3 s bR i s R v, A Res
P&y RENIF NI v 2 R T S A 3 ol TP
W SRR br 38R R 0.6 m, BIALAL IR AL
X = (800, 1000, 700, 750, 1.3, 6.0)" . HAxZ W37
PormmE R (& 1D, #2110 SZEm (E
12) FEEYTSIES (K 13).

B 13 FEbisepigs

Fig.13 General picture of braced excavation example

BEHUIR I SE REH], AP S s
Rt I, SCPP R R AR E, UM S T
ek, 14 KBS (Gyy G D ARz
1—1 5 0T SRS - A 1 S e 457 B 0L
NP A SCEER S K, S, = 82.54 mm,
N, =4156kN, N, . =2691kN. 24 HEsMI+
A A7 R S PANAE (33.9 mm) LG A, LiE
PR SRS (2 770 KND A ECOR KT R iE i
PEBN S5 TAGE (3938 kND M LLM N FEILIR A,
F B OILGUNEE 5 BE I BT A7 ARl A RN 7
BB DX AR R KR BT A HE LA 18

{7 #/ mm
22 -7 8 23 38 53 68 83

—e—05.5.24
—&—05.5.28( F4)
——05.5.29( 1)
——05.6.4( M)
—»—05.6.27

—e—05.7.6(F)
L —+—05.8.11

—*—05.9.29

24 L

B 14 1-1 FIEB S ESMU - A8
Fig.14 Lateral displacements of external soil mass
close to retaining piles in section 1-1
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Fig. 15 Axial forces of main bracing piles
in section 1-1 (G3. G7)
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