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3-Dimensional FEA for the interaction between supporting structure of
excavation and soil in a very deep pit
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Abstract: The size of a very deep pit is about 69 m % 50 m x 50 m and it is difficult to be analyzed with traditional approximate method. In order
to reveal the deformation and internal force of its support structure, spatial norr linear finite element analysis is carried out in which the excavation
process is considered. The interaction between the excavation support and the soil, the difference between various excavation scheme, the influ
ence of groundwater lowering and sensitive analysis of eritical parameters are discussed in detail. The numerical results show that the deformation
of the continuous concrete wall with interaction effect will be 10 times of that without interaction effect, while the difference of supporting forces
between the two cases will be 1.5 times. At the same time, the excavation scheme and ground water lowering are also important for the deforma-
tion and internal force of the support. The analysis results show that investigation of the interaction between soil and structure and simulation of ex-
cavation process are necessary in such complex problems.

Key words: interaction; deep pit; spatial finite element analysis

m x50 m. FEHLATE LR LLT 16 m NIRRT 1,
0 3 —g* R LLR 16~ 48 m Afb 1, 48 m LR NSRS, % )2+
G TR, E ¥ st e st MR ATIESHS IR 1. ZAEGUE B LK

ﬁ;z%fzﬁé’]ﬂﬂli 2 R EARIE m Y R
Jiids o LAER, RS A5 RN AR SE R A A — 4
EI’EEJHJT”' WA Z R . R, X T ORELE Y,
TIPS MR S5 R A 5 ) 22 1) 4 FH 23, e IR
T HAERKIBIR . FrF, BT TR 2
SCH SR LA B AR AT T Z A AT I, St
FNEE S5 46 2 — AN B AT AN W AR AL i 38 R 48 . %
JEHE I REXT CRERE W th 2 e B B . AL HR

FRAEGT TRE I IZ T 0 BAR S D R R FL s A

1 TIREENTAITERR
1.1 TiE#R
SRR LA TR AL, Eit RS R 69 m x50

KIBAN 70 42 m, 9 T PRAE TFEA & KT RKIE I %
A, REEGURAETEE SIH H T A K L RIS BT
SEGURAE S M o 5% AR 22, MR KA, dae s R E SR
JHE WS AR e 1, 6 7 Y g - R 3% AR A I N S I
FEPUSCIA R o Hb T OESERG I NSRBI 200 3
m. MIBZRLLT 2 m JFR, Rk 4 m BCE 18 N SO,
SHRERCFIAT B S WE 1. ERYUITZ A0 5 5E
TEELERR L, N SCHEREAZ B 1, 2 A bR R 2
10~ 15 d . 7EHL F LR AF 23 m, ¥ B — 18 EmvE ik
AKMESE, FH R PR AR B 76 % b Ept R KR . i
TG TR RST R, K34k s (a4 F B 2., it T2

* r#s B HA: 2002- 09- 05



55440

BB AE, 55 . BERFIRIE LT R S0 254 5 AR SR (R4 D 1% = 4 47 BR e 0 i 489

B, RS 2%, N T R TR 4, AT Z ALyt
17 7518850 5 AR IL [F] 4 R At 4 7 =4 48
PEA BRIT T .

#1 LTHhESH

Table 1  Parameters of the soil

+ B LIRS AR
T /( kg*m” J) /kPa

i ¢ ¢ TR IE
HEE /=4 /kPa /(°) /m

1 1810 3000 0.35 13 5 4+2~-12
2 1790 8000  0.30 10 9 - 12~-16
3 1900 15000  0.30 5 271 -16~-235
4 1900 30000 0.25 2 30 -35~-48
5 2200 2x10°  0.25
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Fig. 1 Arrangement of internal supports
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Fig.2 Mesh and supports
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Fig.3  Development of deformation of continuous wall

during excavation
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Fig. 4 Maximum displacement on midpoints of long and

short edge of wall for different construction schemes
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Table 2 Comparison between different construction schemes
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Fig. 5 Distribution of plastic strain
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Table 3 Influence of variation of parameter
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