22 4 Vol. 22 No. 4
2002 12 UNDERGROUND SPACE Dec. 2002

: 1001-831X (2002 )(4-0343-04

SE X g0 P 5 U R BB R R AT

/-

KR, & &, #HRE’, 8 R’

(1. , 200092; 2. ) 710055;
3 , 710064)

s AARAE SRR NN BEEKNE 57 E KA 4 HEF8A g
REP# R Fo o 2K, Piz%E B 5525 JHTT RO, R BT 7 &bt Bk
SATT Wl B g R IR T RRF, PR it —Eey T SR ML

: KX B%; FRF %K BKE KRR

: TU111 :A

1 3% 2 TAZA

, , 600 , ,

33 . 650mm.

5(m7 ° T__-_—f

[

s 10cry 63ch

: 2002-04-26
1976, ,



22

344
4.0 ¢ 1
by TR— . | [~ mmEwA
0.0 I L% | REEE
o ) = HHLW R4
g 20 o | -%— mEER S
3 40 N Z || =3 (a=0.004)
o 60 - | —e— 154 (a=0.004)
-8.0 ~ 4 | =—— HE A3 (a=0.00212)
-10.0 \\1,_,___,/ HHE A4 (a=0.00212)
..12. 0 ... — T R [ DR S
0 5 10 15 20 25 30 35
Bl (d)
2 —
3 AR o _
. x=Om
3.1 g (t.) x=1.95m
, (600 o), 4,
)s ) ulx, t.)wo = g1 (L) 3
’ ? M(X, l‘e)le,t)s = gz(te) 4)
[ 4|I8I [q ;- 0 — _ r_\ _______ ’ gl( tl) xzom I ”‘"i
: 0 47.‘ ‘
Iy (x, te) Oazu(x,te) 0.0 .
o — 07 @D) . ‘
e X Q _2'0 140 240 "ﬂﬂ_ 4( 0__8.00
sulx, to)— X >
: ¢ & 4.0 -
E o Z
2 B J N
« »m /h. -8.0 ‘\\ g,(te) x=1.95m
3. 2 lo 0 ) i 4 IA/
3.2 1 -12.0 l\_"_t’_f_ ....... .
wHEt ()
=0 f
4
(te)s ), 3.
uCr £y -0 = f(t) ) ’
4.0 ) )
2.0 /// ’
o 0.0 ’
5 0o {aﬂ/l.mo L3O 200 4 B
% _4.0 / ; )
6.0 1
| .
-8.0
EARE (m) LN 7
3 (=0 f(1) 6l O
3.22 u’;H —u . Wi — 2w+ ui
— = =0



345

2002 4
G=0 %1 5 n=01-) (5
: T — H h— H ujn n
j , . (5)
, 5
(5) :
W= e e — 2wl Ful) (6
. X:r/hz,
aA=1/2,
(g
(l: 1’ 29 ) ”l) (7)
Uj* - H
u H
m— u;
H]in(Hi) aijs
n+l ,|L il\ i
n
T j-1 Tj Tj+l
5
h=0. 065m, =
0. 24h, at/h’=0. 1136 ~ 0. 2272,
(6
Seidel , Gauss
[ 10] , O(T
+h’). ( ,» Richardson
, Crank-Nicholson ) (
» Newton » Lagrange )
a=2. 12X 10 *m’/h.
2 [6]
a=4.00X 10 "m’/h,
5 i EBARYREE
51

6

( ), tw, 0=

—

[9]

tm9 .
20 70
Tz« (7_x2 ®
000, D) = 0, = Acos 27“ o c )
10.0 : R st sl HENRS Sl -
o i [ !
A
E 0.0 \ %‘
g 5.0 2
By . \
'15.0 -:-‘
=90. 0 T O Lo o L
0 500 1000 1500 2000 2500 3000 3500
B i (h)
6 —
0(x, ©) = AweJ‘ngcos[z?nT x;—T] (10)
tmux - 34- 6 OQ tmin =
—18.6C, 1=8.07C,
1614h, 6 .,
. 27
£ (0, r)26.64cos[—8760(r—0—2766)} +8 D
52
a=2.4X<10 'm’/h,
3=0. 60m,
£ T) = 26.64¢ N -
cos[8%20<r+2766>x 876“00}+8 (12)
1
x = 0. 60m ,
—13.13°G 1936h, 81
53
a=4.45%X 10 *'m’/h.  ©
:0.002111’

t(x, T)=26.64¢ JW“O-(’ o ’W“(ro.ﬁ)

. 27 o T _
C(’5[53760(f+2866) 0-6 187604,
T
(x—0.6) 8760gj+8 (13)
x = 0. 60m ,
—129%C 1944h, 81
54



346 22

=2.12X 10 "m’/h, .2 351—2 327=0. 024m.
X .
: 6 %18
t(x, 'L') — 26.64 ° 67 W”O.ﬁ o 67 mFZ‘O‘OOZ o
- ’W(ruﬁm . [ 27
e ; cos _8760(7-( -+ 2766) ,
b b ’
0.6 h/8760411 0.0 3760 . :
- (D «=2.1X10 "
— (x—0.602) 8760613} T8 A9 5 2% 10 *ni/h,
X
(2) Q X
2 - T
COS[ 8760(r+2766) 0.6 7604, x o
- - ]+ , 0. 002m .
0002 |g7604, ~ ¥~ 0-602) [ezeo,.| 8 0. 02%4m.
-1 (15) 3 : ,
o Ay —
. —5 2 _
) —— 26 6he TR 4.45X10 m’/h, a=2.12

T 0.002 T (x0.602) X 1()73m2/h, ’
e 500, e 500 16)

, 0°C ’ ’
2mm X= i
2.929m, 2 327m. @ ,
3284. 7h, 137 ,
55 )
0. 60m )
x=2.95Im, 2.35Im. (5)
exp[ @/Ta)"’ °x] X a ’
0. 002m )
[ . . (. . 1999 Vol 21(5); 529~ 533

[2]  Konrad J. M., Duquennoi C. A model for water transport and ice lensing in freezing sail J] . Water Resources Research. 1993, 29
(9):3109~ 3124.

[ 3 . [J. » 2000, Vol 32(4); 379 ~381.
[4 Ladamyi B. Geotechnique for cold regiond M] . New Yoik: M ¢Graw-Hill Book Company. 1978.

[ s RIE . 2001, Vol 23(2): 126~ 129.

[ 6 ; : (M. , 1985,

[ 7 A (M. : . 1991,

[§ . ( M . : , 1978

[9 : ( AM . » 1987.

[ 19 . [M]. : , 1996



372 UNDERGROUND SPACE Vol. 22

[ Keywordg underground structure; interactions vertical earthquake vibration table test

Dynamic Tracking of Cracking Progress of Elastic Body by DDM -+ ----ccvoeeeeevnene XIA Xiao-he et al. (325)
[ Abstrac§ In this paper the Displacement Discontinuity Method (DDVD was applied to solve the rupture propagation of two-di-
mensional cambined crack under any load. According to the characteristics of damage progress of two dimensional crack, the
DDM tracking of dynamic process of crack propagation has been developed for external load increment and automatic unit addit-
ion along the direction of crack propagation under the criteria of maximum tensile stress. The calculation results for the theoretical
solution of the single crack are coincident with the experiment ones for double cracks arranged regulady. The procedure is simple
with fewer units and it is easy to simulate multiple crack propagation on the computer.

[ Keywordg two-dimensional combined crack; progress of elastic rupture; DDM dynamic tracking

Analysis of Slope Stability and Determination of Sliding Plane --------- .-+ --ooooeeeev oo XU Nian-chun (329)
[ Abstracf In this paper the selection of sliding plane during slope stability analysis and design of slope supporting was discussed.
An analytical solution for sliding plane angle for slope stability analysis was given. Some conclusions from qualitative analysis have
been cbtained by comparing the results with variation of parameters for soil bodies and slopes. It will be helpful to the engineering
practice.

[ Keywordg sliding plane stability analysis; support structure

...................................................................................................... LI JIan et al. (332)
| Abstrac{ In this paper, the performance of rigid pavement of the tunnel is studied by couple analysis of multi slab system with
joint and the foundation. It is assumed that the foundation is Winkler one and the jdints are shear spring elements; the multi-slab
system is calculated by compressed matrix. The load-flexure curve of the tunnel pavement can be obtained by FEA program.
which can judge the tunnel pavement performance in corporation with nondestructive test method by deflector.

| Keyword§ multislab; compressed matrix; FEA

Experimental Study on the Waterproof Capability of the Hydro-expansive Rubber Sealing Cushion in Shield
TUINE]L -+ cov e e overn oeene et et te ittt ee e ee et ceiet e es eaaes ceeaas e eas eaaes e FAN Qing-gong et al. (335)
[ Abstracf Based on the sealing principle of the sealing cushion and the statistical theory of cross- linked rubber an experiment
was carried out on expansion and resistance to hydraulic pressure under different conditions for hydro- expansive rubber sealing
cushion in the shield tunnel. Its water proof mechanism was analyzed and water proof capability in tunne was evaluated Some
suggestions were given to design and construction of hydro-expansive rubber sealing cushion in the shield tunnel

| Keywordg shield tunnel; hydro-expansive rubber sealing cushion; resistance to hydraulic pressure

Disaster Prevention , Environment

Measurement and Analysis of Temperature in Underground Space of Beijing Subway --------cooeoeveeiennen.
.......................................................................................... WANG Shu-gang et al. (339)

[ Abstract] Results of temperature measurement for the underground pace in Beijing subway are summarized. The variation of air

and wall temperature and in ticket hall was analyzed. The results show that the air and wall temperature rises instantly with high

amplitude of temperature variation, when the train moves through the tunnel. The temperature in ticket hall is influenced not only

by atmosphere temperature but by piston action induced ventilation due to the train movement.

[ Keyword§ subway; underground space thermograph temperature

Analysis on Thermal Conductivity and Frost Depth of Enclosing Rock of Tunnel in Cold Region  -----------
............................................................................................. SHUI Wei-hou et al. (343)
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[ Abstracf Based on the temperature measured from the surrounding weathered granite of tunnel in cold region, the thermal con
ductivity of the rock is analyzed by means of the one-dimensional thermal conducting model the classic difference scheme and the
least square method. The influences of the main factors on the frost depth of the enclosure rocks are analyzed by the analytic and
numerical methods. Finally, some referable concusions are obtained from engineering practice.

| Keywordg cold region surrounding rock thermal conductivity; damp-proof course; frost depth

Academic Discussion, Research Development

Investigation on Design of Atrium in Underground Construction ---------------... CHEN Zhi-long et al. (347)
[ Abstract] One of the obstacles in development and utilization of underground space is the psychological problem of people; appli-
cation of atrium is an effective way to solve this problem In this paper, the characteristics form of enclosure, interface design
and geographical characters of atrium in underground space are analyzed and some prdblems for its design are discussed.

| Keywordg atrium; underground construction; space form

Development and Utilization of Underground Space for the Residential Areas in 21-th Century --------------

................................................................................................... 7ZENG Bo et al. (350)
[ Abstracf{ With development of economy, the development and utilization of underground space will be a trend for the construc-
tion of residential areas in 21- th century. In this paper the trend and future of construction of residential areas in 21-th century
are studied. To realize the task for development of residential areas the underground space resource should be utilized and the
development and utilization should be in coordination with the residential areas in respect of their function and disposition. In this
paper, based on discussion of function and disposition of underground space in residential areas the mode of development and uti-
lization of underground space in coordination with the structure and form of residential areas is suggested

| Keywordg residential area; underground space; function; disposition

Multi-level Evaluation of Suitability of Underground Space = ----------evveeeoeennnns ZHANG Wei et al. (356)
[ Abstracf{ A primary study on suitability of underground space was carried out in this paper and a multilevel evaluation for com-
plex decision was suggested. By this method with using a series of decision indexes three problems could be solved. namely: (1)
the function suitable for realization underground, (2) determination of areas with large potential (3) evaluation of the urban de-
velopment proposal whether it is a promotion or prevention for the utilization of underground space. Some examples were given in
illustration of this method

[ Keywordg complex decisior multilevel evaluation; suitability

Review on Study of Three lane Highway Tunnel with Large Cross Section ----- XIA Bao-xiang et al. (360)
[ Abstracf With development of high grade highway in China the three-lane highway tunne with large cross section will be an
important component for high grade highway. In this paper the present situation of the study on three-lane highway tunnel with
large cross section both at home and abroad is expounded in respect to design, construction and surrounding rock stability as well
as dynamic construction process, technique for emulating physical simulation and numerical simulation

[ Keywordg highway tunnel three lane design construction; surrounding rock stability; emulating simulation

Renovation Technique for Urban Sewage Project — -----oecvoeeenomine i nnen, Dai Wen-tao et al. (367)
[ Abstrac{ In this paper the ground settlement due to leakage and crack of pipe joint in running sand area in Shanghai is intro-
duced The treatment of damaged sewage in running sand area is introduced and analyzed based on experience both at home and
abroad especially the experience in Shanghai. The groove cutting of pipe and the technique of renovation inside the pipe were in-
troduced, which provide the basis for renovation of sewage in large area and non excavation technique application.

[ Keywordd urban sewage settlement of pipelineg groove cutting and pipe embedment non excavation technique



