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Abstract:

saturated silt soil around the tunnel of the Jing’ an Temple

Through the dynamic triaxial tests for the

Station, the deformation analysis is made on the saturated soft
clay under the subway train loading. The results show
accumulative plastic strain increases with larger amplitude of
dynamic stress and less loading frequency with the same
vibration times. Orthogonal design is used to arrange the
experiment by taking a full consideration of the factors which

have effect on the accumulative deformation,such as vibration

WeE H 3. 2010 - 05 — 21

times., the loading frequency. the amplitude of dynamic stress,
and the interaction between one factor and the other. The
mathematical statistics approach is established and is used to
analyze the influence rate of the deformation. It also shows
that main factor which affects axial deformation of subway
tunnel is the dynamic stress amplitude and the interaction
function on vibration frequency and vibration times can be
ignored. The study offers a valuable reference to the design of

subway tunnel.

Key words: subway loading; deformation characteristics; soil

dynamic test; saturated soft clay
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Tab.1 Physical and mechanical properties of soft clay
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Fig.1 Relationship curve of accumulative deformation and stress level on soft clay
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Tab.2 Test plans and the results
I e
R 75 f Apsa SxX Apsa N XN Apsa X N PAE /Y%
\ | \ | \ | \ |
1 2 3 4 5 6 7 8 9 10 11 12 13
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.05
2 1 1 1 1 2 2 2 2 2 2 2 2 2 1.23
3 1 1 1 1 3 3 3 3 3 3 3 3 3 1.36
4 1 2 2 2 1 1 1 2 2 2 3 3 3 2.21
5 1 2 2 2 2 2 2 3 3 3 1 1 1 2.58
6 1 2 2 2 3 3 3 1 1 1 2 2 2 2.81
7 1 3 3 3 1 1 1 3 3 3 2 2 2 6.99
8 1 3 3 3 2 2 2 1 1 1 3 3 3 9.59
9 1 3 3 3 3 3 3 2 2 2 1 1 1 10.03
10 2 1 2 3 1 2 3 1 2 3 1 2 3 0.85
11 2 1 2 3 2 3 1 2 3 1 2 3 1 1.02
12 2 1 2 3 3 1 2 3 1 2 3 1 2 1.13
13 2 2 3 1 1 2 3 2 3 1 3 1 2 1.83
14 2 2 3 1 2 3 1 3 1 2 1 2 3 2.16
15 2 2 3 1 3 1 2 1 2 3 2 3 1 2.37
16 2 3 1 2 1 2 3 3 1 2 2 3 1 6.60
17 2 3 1 2 2 3 1 1 2 3 3 1 2 8.06
18 2 3 1 2 3 1 2 2 3 1 1 2 3 8.97
19 3 1 3 2 1 3 2 1 3 2 1 3 2 0.53
20 3 1 3 2 2 1 3 2 1 3 2 1 3 0.64
21 3 1 3 2 3 2 1 3 2 1 3 2 1 0.72
22 3 2 1 3 1 3 2 2 1 3 3 2 1 1.27
23 3 2 1 3 2 1 3 3 2 1 1 3 2 1.51
24 3 2 1 3 3 2 1 1 3 2 2 1 3 1.67
25 3 3 2 1 1 3 2 3 2 1 2 1 3 4.79
26 3 3 2 1 2 1 3 1 3 2 3 2 1 5.46
27 3 3 2 1 3 2 1 2 1 3 1 3 2 5.88

HEEROTESN

R FVRCRGE T 5 1% » 3 57 Ak ey 288 3l 7 g
L A R R AR Bl YRR 2 00 B 3 i 2 A A K
B LRI 04 R R AR A A B T SR 1 R AR

Ve
RIKIR A R TR SO LI B R 3R

AR BHIESS R L, (™) 2 HEA TR
WP A RCR v IEZZR IR m, a5 ik
Bl n BRI EE RN v (P =1.2,,n) U 25
Brdl TR D BREAT

3.1 HEBEWFEAM
L1 R

n

Zyi)z =Q-P

i=1

n ) 1
St = >yt ——( 1
i=1 n



57

EIFRI 45 BT BT AR R 1 ARSI Rtk 981

ﬁ¢uQ=§%;P=%g§%V=%a
3.1.2 #HEEEFII

BOENR J BCL R IE SRS IR E )
BRI .

Sy = >3k =t = (XK - P @)

Kk WA ERRBOKF @ 0 i g 45 )
ARSI s y AR AT HME: K Wi
— B _EIRS A @ TR R 4 R

FEAE R) A 532 T 53l B 2R i g 221 O .
3. 1.3 IRIRiRZE MY B 2T T

BRIEM B2 5 Se Ry T A 23 50 i R 0L 25 2
SEH RN Sk s B

S. = >, Sk 3

A Se RSN IS R Y 5 25 77 il
3.2 HHEBHE

5 S H RN

dr = n -1 4)
SRR EHBEN

d; = r-1 (5)
W2 HHERN

de = >, dg (6)

Al dy 250 A
33 WETHEETHR

SRR RIBEAT P 0 A B2 9. L)
B PR R 20 Rl

S; = d— @)
I T B 22 10T R

o Se

S. = (Z (8)

3.4 HHFE
A 45 D5 3 1 P H 8 22 1 Py S 2% 1 P14 B
PRI RIS BIA E A F
S;/d;
Se/de

|
<

F = €D

W

e

3.5 EBEMRIE

SR IR K a0 N F 434 3 b £ i S
Fi o (d;.do B O HAHMER RN Fd;.
dofE S5z ARABERK X TEREER
F(d;,d)=F, ,(d;.do) R, Wiz B E A 50 45
TR 2 F (d; s do Bk, 1% R 15 0 i

TE NI ESALE SN E I

_ Fdd;.do

CF(d;.do
3.6 HMHTHTEERXN LEMETHHNZIME

WA FRD IR XK 2 i BEE AT S5 R A

TR 3 BRI PN G HBERKY o =
0.05. N F 3 A o A5 Fio0.05 (2,8) = 4. 46. 5Kt
SRS AT W 2 M 2R =1 00, W6 2% 2 500
Wy BIEA W . WK 3 AT AE . Apsa s f
SN SPMEASIE A B & T, Apsa 500 e K5 58 1L
YERIBISE R f X Apsa = Apsa X N, f X N 5%
M W] LA 228 s

£33 BHEENHETRZMESN

Tab.3 Analysis of the influence rate of every
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parameter on axial deformation

Ty AU S d S F )
Apsa 212.72 2 106.36 1063.6 238.48
X Apsa 7.91 4 1.98 19.8 4.44
f 13.74 2 6.87 68.7  15.40
Apsa X N 3.49 4 0.87 8.7 1.95
N 4.54 2 2.27 22.7 5.09
fXN 0.58 4 0.15 1.5 0.34
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Fig.2 Relationship between accumulative plastic

strain and amplitude of dynamic stress
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