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ABSTRACT

In this paper, the construction information system for deep excavation was developed, the latera displacement of
the retaining wall was taken into account to obtain the optimized soil parameters via back-analysis. According to the
optimized soil parameters, we can predict the response of retaining system for next construction stage by RIDO
program. In addition, we establish the database of the wall deflection of case histories. Through the learning and
analysis processes of artificial neural network, we use the network to predict the lateral displacement of the retaining
wall in the coming excavation, too. Furthermore , the stress of the retaining wall and the settlement of the ground can be
predicted by theoretical calculation and empirical formula. With this prediction, the safety of the buildings adjacent to
the construction site can be assessed. In the end of this paper, the case history analysis of a deep excavation site located
a Taipe City was performed. From this analysis, it will prove that good agreements between the results of prediction
and field measurement are obtained.
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(Artificial Neural Network, ANN)
(1]

A020-1



RIDO RI DO || ANN

R1 DO R1 DO ANN

2.1
2
Visud Basic 6.0
RIDO y 7 /
RIDO RIDO 3
RIDO ANN
C Basic
2.2.1 RIDO
RIDO
RIDO
(RIDO RIDO ANN) (ELASTOPLASTIC EQUILIBRIUM)
( )
RIDO DOS
RIDO —
4

A020-2



|2 SR T SRR I R - [
&l BRE ARHE (R) FE) HHEH

EEEE T ERE

AL FER
| EERRIAR () EERERE (Mum)
9 5 10 15 20 25 =20 -0 P 0 20 =20 -10 P 1n
RIDO ]
B0 o CameEs p
ENE & & &
LJd ERE E 6 BSEE g 5
== L R . — . =
RIDORE =4 % m ¥ g on I
aE 12 12 2
01 my  SEEES o 5 5
« o] - — i e 3
i ” | || s [sE T R
T e 5 | EAiE-on B[ Wm0 ML B[Eh-505n
R REN A | e = 540 b ‘ Eﬁﬁh:ssﬁwﬂ?
C T =
SEERREG |Uoinn)  [SB0MTm) [FI(Tn) eI <
A P 1.06 ] ] T
?‘\\ = |4 1671 0.06 0.3
08 BE:7) 028 07
[ B 07 135
5 16 0795 138 204 1207
B 0.891 138 04l =
RN NRRNRNRNNRRRRANN)) | (115 ’
EETE 5 3 PURBIERBER [z (D moo [Sumeisnremm

4 RIDO

2.2.2RIDO
RIDO

(2]
RIDO

[3] RIDO

RIDO RIDO

RIDO

2.2.3 ANN

(Back-Propagation Neural Network, BPN)

(D) (Learning)

(Node)
(Link)

2 (Anaysis)

ANN

i
ERE RHE WO REW HEH =l81x|

MO IEREEIE RIS |

2w A W
v
B TEAEFan)] (7B [CRIDOANNCLT-1a | e
AR a))(E [CIRIDOMNNLare | e

marme e

- R A5 (mm)
020 40 60 80 100

#
1 __ mpm
B - 5
(1
o/ 8
2l
2 —Ea
— 4NN o

et (Dot [SMEEAGRIEEME

‘; 3 FARRIETRR R BAE

5ANN

224

[4.5]

[6,7,8,9]
RIDO

6

A020-3




RIDO

RIDO

ANN

4 WRE REE) RS0 HED
=K
& [ EEERE ——— e |
Vomert (WY Shear (tm)
N P PN )
E SRR BRI 742 L
s BEEHATERLn) T ) : i
- E‘D M B0 50 40 Fl 20 40 60 80100 o § 8
O e | @ 8
s s
4 5B g (e B
i | e
I & B e
em WRIEA(N) =00 31" 10 -
9 HERAIEE=0.361 cm ) %
5
12 B £ (m)
~EmE =
~E i HE A=
1> (] HEE
£
TEaE o £l RIE
i1 | = RIDO: 4
< 2 Flos ' ommbmmz 0 ok
iz 3
i % i HIEE
Lt ‘;:?‘ Bl RIE
» B -
* Rl 0z 04 05 06 07 7los e g";g;@
AR L= | P .

RIDO

RIDO

ANN

aitLE
6

225
RIDO

EXCEL

(xls)

‘; IR ER TR R

wogarzl () p o2

[S vmeiencemm

EXCEL

PBRE
10 o 10 20
e L
Z,
(oL HrRA0E| B B e )
RIDOFE 1 0,202
2 1236 2,276
3 L8L 3,540
[ 2.503 5246
ANNE 5 3.563 7.507
6 4468 10,043
7 5248 12,019
B 6,136 13.998
9 7026 1542
0 8233 16,574
1 0.508 17.733
2 1123 18.065
3 12.758 18,254
7 1376 18,287
5 15028 17.354
3 1598 16,657
7 17463 15,484 o
ARHR BRI

el i det [
7

2.3

[ sl (D [SameicnTeEm

Z

3.1

2.1m

9.8m

4.3m

9.8m

B54mx 49m

m

20m

N y c ¢ c ¢’
m | (m) @m) | @m) | () |@m)| ()
6| 16 | oL | 2 |18 221281 -
17 | 146 | 04 | 262
17 1 SM 4 1.85 — 26.9 - -
20 3 cL | 2 [185| 18 | 138 ] 03 | 255
21 1 | svm| 6 |18 | — [285] — -
26 5 cL | 4 [ 18] 33 | = - -
GM | 50 | — — | a5 | — -

26 | 5M

A020-4




TS

t9m

@

19m tom [ \oom

.§
B.M.- 2
@D OW i< 1 ¥2 :8d I+
f i S— @ S @ PEES
RB =55t
o HP >k % X >k 2+ : :; i’:i’—;:_*
9
1 2
RI DO -5 FI %‘gl%ﬁlg;m;%) 25 30 EJ lfesglﬁi;(m;g) 50
3 _ __ BEE
Kh (t/m°) Kh=200Su . R S B
Kh=100N [3] 2 z e 2o
(m) " P g
12
2RIDO : g ,
~ BEilE 18 ;E‘:ﬂg
Y Ka| Ko |Kp| Ov | Su | @ |Da|Db| Kh
m | wm? wmd) | @) | () Wmd)
5 |188| 1 |0527| 1 | 42 | 174 | 0 |05|-05| 348
1 2 3
10 |18 | 1 |0508| 1 | 86 |275| O |05 |-05| 466 ) S
BRI (o) EERB{IAB(mm) ({15 {mm)
0 10 20 30 40 50 €0 q 10 20 30 40 50 &0 =20 ? 20 40 60
16 |18 | 1 |0508| 1 |1344| 43 | 0 |05 |-05| 860 ‘ BT 3
g ELN . EEE o
17 | 1.85 |0.23|0.548| 4 |1651| 0 |269| O | O | 400 e g° B oo N _mem
w * [E L g
20 | 1.85| 1 |0519| 1 |1821|583| O |05 |-05]|1165 L 12 2
15 15
21 | 189 |03 |0523]435|1865| 0 [285| 0 | 0 | 600 . T, w1 e
+ESliE
Ko=1-SINg (Sand) Sw/o ,’=0.32 (NC) & =2/3¢ ' Kh=100N(Sand)
K0=0.95-SINg (Clay) Su=30-0.30 ,’ (OC) Kh=200Su(Clay)
1 2 3 4
BRI Eram) EERB{IAB(m) EERB{IAB(m)
60 -40 -20 20 40 60 80 -60 -40 -20 EJ 20 40 60 80 -60 -40 -20 EJ 20 40 60 80
S1 S7 9 1 & S ™ L mEE e :
8 i i i e
2-4 N B I S o
12 4. 12
15 15 15
o~ o e of G of G
BRI TR (mm)

-60-40-20 0 20 40 60 80

1.
[
g &
RIDO 5 9 BiEE
W
12:
15
o
ANN

A020-5



20 | 154 | 0.75 | 0.46 | 0.18 | 0.04 | 0.005 | 0.0003
+0.56 | +0.56 | -0.07 | -0.41 | -0.45 | -0.37 | -0.44 | -0.38
1 2
00 3um) SBT3
v s e pay L 3gwPAF
i AN -0.5cm~+0.5cm
a# i N A
# 5 ® 6
(E) 9 (E) 9 3
1; 1 '
g8 <&l
1 — AN 1 —ANN
: ; — 0 50" 1 06" —
003 | 03 137 215
1 2 3 4,
. . e )
o 5§“;{umi‘5mz)n 3 3 % 0 52“;9“}(5“"22 3 13 o o o (Z” )3” o 1 2
s 0.4 —
s fee] REE gAY % e § ; EEEE
% o % & % 7 0. %%
4 E = iz
(m) g (m) g (m) gl 4 b
) : ] T
’ &l y &l 1
i AN (%
1 t D—
i} ﬁi 202 04 05 06 07 0
BEE(
0.4
03
1 2 3 4 i
L, E 5 g ) TS =l @2'
_ MR 1
£ 1 H WA mem 2 (& TS
- g 5 e b 01 0z 03 04 05 06 07 04
(m) 1 (m) 3 (m} AR
12 12 1
i &l &
15 —ANN 15 —ANN 1 — AWN 3 4
H i ! 04 04
Eibitenn) '
040D 0 D 406 2‘ E 2‘ E
s s
I 1 % 1
DU D'.FWD'.B 0405 06 07 0F o D'.I.D.Z D; 70'.4 05 08 07 0F
BEE( BRI
ANN RIDO Sl
S7
2.
(cm) 1.
SM13|SM14 | SM15|SM16 | SM17| SM18| SM19| SM20 RIDO
026 | 044 | 03 | 033|031 02 | 024 | 0.19
0.08 | 0.05 | 0.03 | 0.02 |{0.013|0.006 | 0.002 | 0.001
1 2
-0.18 | -0.39 | -0.27 | -0.31 | -0.3 | -0.19 | -0.23 | -0.19 T )
<100 1020 30 40 50 60 70 -10 0 10 20 30 40 50 60 70
(cm) Py — —r=
SM13|SM14 | SM15|SM16 | SM17| SM18| SM19| SM20 & E
124
0.86 | 05 04 (036032 02 | 024|019 3
— g
0.74 | 046 | 026 | 0.2 | 0.12 | 0.06 | 0.025|0.009 g R
-0.12 | -0.04 | -0.14 | -0.16 | -0.2 | -0.14 | -0.21 | -0.18
() 1 2 3
SM13|SM14 | SM15|SM16|SM17 | SM18|SM19| SM20
144 | 098 | 0.82 | 0.87 | 0.63 | 041 | 045 | 0.38

A020-6




EERAIS (mm) EERRU TS (mm)

EERE P (mm)

EI 20 40 60 8O FI 20 40 60 8O 0 20 40 60 8O
—
3 3
: : g
L g o
& ® ] 6 BEIZEmE
E g E g E T
) ) E 4
)
12 12
12
15 15
s —REE m —REE 5
~EiEE ~EiElE . —HaE
S EElE
s s 210 (am)
-20 FI 20 40 60 80 100 -20 FI 20 40 60 8O 100 -20 FI 20 40 60 B0 100
— g
s s _ mEE e 2
# 5 # 5 # 5 RS
-4 -4 7 =k
= 9 = 9 = 9
o o) o)
12 12 12
15 15 15
1 —REE - —REE 15 — R
~EEliE ~ElE ~ Exlia
EERR{U TR mm)

-20 0 20 40 60 80 100

E e

miE

—TElE
< BE8liE

1 2

ERRI A () BRI AR ()
05 10 15 20 25 30

05 1015 20 25 30

REiZE
i q
& FRIEE
El A
b
®
() g
1
~Ef Bl
— 4NN 1 —ANN

1 2

BB BERRIEL 5 (mm)
150N BN oW ow o w o
77777 FiEE
B [ rEiEm
it 7 il
& 6 E 6
-4 )4
m g (m) g
13 12
~&H g8l
L — A 15 — NN

2

EERRTS (um)
SRRER LN

3

SR 5(mm)
0 10 20 3 4 50

BEE
L

&l
—

3

SRR 5(m)
-0 0 10 20 30 40 50 60 70

& [ BizE
2 ] i
% § E 5
)4 B
(m) 9 [V

12 i

Bl ~ Bl
151 — 4NN 1 —hNN
1 It
S50

0 0 W 40 60 8

SAwER

& 3
£
ERE
4 __ BrE
(m) g =
i
&
i —

S7

S1

(cm)
R7 | SM44|SM67 | SM68|SM69|SM70| R12 |[SM104
— 0.33 | 0.26 | 0.28 | 0.18 0 0 0
041 | 034 | 0.16 | 0.13 | 0.07 | 0.05 | 0.02 | 0.01
— +0.01| -0.1 | -0.15| -0.11 | +0.05|+0.02 | +0.01
(cm)
R7 | SM44|SM67 | SM68|SM69|SM70| R12 |[SM104
— 10 | 053 | 048 | 0.34 | 0.32 — 0
148 | 15 08 | 063|023 | 01 | 003 | 0.01
— +0.5 [+0.27 |+0.15| -0.11 | -0.22 | — +0.01
(cm)
R7 | SM44|SM67 | SM68|SM69|SM70| R12 |[SM104
317 | 36 266 | 238 | 227 | 1.33 | 05 0.36
257 | 26 1.4 1.1 0.39 | 0.17 | 0.05 | 0.02
06 | -1.0 |-1.26|-1.28|-1.88|-1.16 | -0.45 | -0.34
3.
— 2' 08" 3 55" 4 24"
0 26" 210" 3 46" 5 48"
4,
1 2
04 S
* BERE
] Bl
= 1a]
el
+ T2,
b 01 02 03 04 05 06 07 0
» BEERD)
5
B
2,
 JEEIER
0 01 02 03 04 05 06 07 0f
A%
3 4
’ 04 Eg?ig
0.4
iy 1
o T?ﬁ%
okt
BER]
0 01 02 03 04 05 06 07 0
BEERD)
’ 04 Eg?ig
0.4
iy 1
o T?ﬁ%
okt
0 01 02 03 04 05 06 07 0
BEERD)

A020-7




S7

347-1
(1986)

. Nelder, J. A. and R. Mead “A simplex method for

function minimization.” Computer Journal, Vol. 7,
pp. 308-313 (1965).

RIDO
75 62-76
(1999)
. Hsieh, P G. and C. Y. Ou, “ Shape of ground surface

settlement profiles caused by excavation,” Canadian
Geotechnical Journal, Vol. 35, No. 5 pp. 1-14
(1998).

Ou, C. Y., P G. Hseh and D. C. Chiou,
“Characteristic of ground surface settlement during
excavation,” Canadian Geotechnical Journal, Vol.
30, No. 5, pp. 758-767 (1993).

. Boone, S. J, “Ground-movement-related building

damage.” Journal of Geotechnical Engineering,
ASCE, Vol. 122, No. 11, pp. 886-896 (1996).

. Boscardin, M. D. and E. J. Cording, “Building

response to excavation-induced settlement.” Journal
of Geotechnical Engineering, ASCE, Val. 115, No. 1,
pp. 1-21 (1989).

. Burland, J. B. and C. P Wroth, “Settlement of

buildings and associated damage.” Conference on
Settlement of structures, Cambridge, Pentech Press,
pp. 611-654 (1975).

Form1.HevPic(p)

A020-8

(CEDM)

(1998)



