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System Analysis and Optimum Design
of Retaining Structure for Deep Excavation
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Abstract System analysis method is used to construct the optimum design model of retaining
structure for deep excavation. We edit retaining engineering of deep ex cavation system optimization
and analyzed procedure which is based on classifying and compartmentalizing corresponding

investigated arrangement, and setting out from system optimization § theory. Meanw hile, we have

analyzed the engineering s example.

Key words deep excavation, system engineering, optimum design

2000-05-25
* (49662010). (59868001)
(9912013).
197( 424 )
w Ok , 10, 530004
( College of Civil Engi., Guangxi University , 10 Xixiangtanglu,
Nanning, Guangxi, 530004, China),

oA 2000 8H  F TEE 3M

*

W T
Yang Yu

1.1

1.2

169



21

s 2.2
9 ) N
. ) . :
, (1) — A n
. s n A
, , , Pr= {p,p2; ,pn},nE N
) (2 - P
. r C= {a,a, ¢l r€ N,
/
, 2, B C = {la,e, ,al s€
/
o N}, cCC, p B
’ ( ) - o
T HE SR 14 Ml = ZE R =R iR LR B A R s AT
Engineering geo- Owner Predigesed hypothesis Use indiscriminately ration
logic condition require condition and market price
- - - ¥
PASE —RRTVAT A | srsmae oy sk AT A i iiatal
Choose the feasible . A . Calculate engineenng
project Project is detailed by experiment quantity and cost
-
\ B8R <fY SN ideal result| R LRSS LERGR T RO HE S R A1k
W w ki i Bk | Evaluate merite and feasibility of
improve a chosen project s Al Better result the project by experience
1
Fig. 1 Principle of manual optimum desgn
T A sl 1ok & b i 40 R A1 s s RN TS B
Engineering geo- User Predigested hypothesis Use indiscriminately ration
logic condition require condition and market price
v h 4 ¢ v
ik T e Jide N N - e il i PR FldEE
Fr A L AT e AR O &2 T R AR A T R e B AT AN B B ﬂ‘ iI»F?E._f fﬁfﬁ
Select several would-be > Opti those projects in detail Estimate engineenng
projects pumize proj quantity and cost
¥
JEOLE PRI BOR . IR LB - B ha s | FHPRETTR | A o R B RER L LA T AT SRR P R
Provide all kinds of data,sketch to User has Provide several feasible projects for user,
analyse and compare the project chosen project by principle of the lowest cost

2

Fig- 2 Principle of computer optimum design
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Table 1 Character of soil mechanics
Soil ‘ (k\lill §$ £ I hoC b
layout name (% ) n') () (kPa) ()
22.1 205 12 20

Artifical fill

. 2.3 20 97.3 0.797 12.6 0.654 1225 16
Silty clay
21 206 100 0.59 5.43 0.457 2212 6.4
Sand clay
Silty sand 21 195 13 3.4

Weightiness 33.7 19.8 100 0.9
slty clay

15.7 0.701 17.3 12
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Table 2 Applicabil ity of each project

Applicability

Weigh-

Artifical ~ Silty Sand Silty tiness
fill clay clay sand  silty clay

Cantilevered . Better . . Better

pile retaining Applicable ApplicableApplicable
+
illi i y Bett
Filling pile Better Better App]jcablepom etter

+ anchor rod

Replacement

of foundation Better ApplicableApplicableApplicableApplicable
soil
+

Steel pile Better Better  Better  Better  Better
+ anchor rod
3
3.1
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Table 4 Layout and intention of soil
2
. C h v
Soil layout Layout (k Pa) ©) (kN /
nam e thick (m) 4 m3)
, N
, 3 . Plain fill 2 5 10 17.7
3 - 11. 8 32.77 14. 5 189
. . . Silty clay
Table 3 Capability eval uation of each project
Capability Silty clay with 7.3 23.48 16. 0 19.6
gravel
Low Catch
Control Simple co st time limit
strain degree of for a *
ability technics profect
2
Cantilevered 0. 12 1.5 1 1.5 °
pile retaining 4 , 5
+ 5
Filling pile + 1.5 0. 35 1 1
anchor rod Table S Patition of subsystem
Replacem ent of 0. 20 0. 20 1.5 1.2
foundation soil Design  Subsystem Optimization § Key affect
+ order name target factor
Steel pile + 1.6 1 0. 20 1.3
anchor rod 1 .
Count of Minimum . Whole
s pile length pile length stabilty  piping
upheave
2
2
Count of pile s Maximum pile .
internal force  body s internal Soil character
’ ° force apply theory
, pile & position
3 .
° Count of Minimum Matenal
reinforcing reinforcing ty pe structure
’ A steel bar be steel bar be require
( ) qualified in qualified
2 . .
section redundantly in
section
4
R Compare Minimum Budge s cost
budge of cost total cost of of directness and
, retaining indirectness
40m, 20m, 7.6
AR A
Subsystem 1 and optimization's target A Hl2 B
| 2 o1 L P
# Vi Bk Y0 P N .- =D Jr > o) 4
glﬁﬁfdgtf TR T RGN M-B i thole ;rojectnopti-'
oroject Decompose Subsystem 2 and optimization’s target B Combinate target | mization result
subsystem of every subsystem
e EHA TR H 4C optimization
Subsystern 3 and optimization's target C
3
Fig. 3 Pinciple of system combined optimization
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Fig- 5 Combination of retaining structure system
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Fg. 6 Combination of dewatering system
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Fig- 7 Combination of excavation system ’
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