51 % 45 6 ) OB Y M ¥ R Vol.51. No. 6
2008 4F 11 f CHINESE JOURNAL OF GEOPHYSICS Nov. » 2008

PRI R AR IR IR A, M 2L S ALY Y KR A S 06 B . b R B A 4R, 2008,51(6) 11826 ~1834
Peng J B, Chen L. W, Huang Q B, et al. Large-scale physical simulative experiment on ground-fissure expansion mechanism.

Chinese J. Geophys. (in Chinese), 2008, 51(6):1826~1834

iy J AR 5 R B K B TR AL B B 5%

wERIL,RIA L ERESLTERAE X,
Eaedl',F FLEAM . HER
LRSI TR A TR R W% 710054
2 KB AT R R TR SR S B 710054
3 o i TR A A R 100840

B OE BRI AT T B I W B B R st BB R R R R R A Sl Lk
HH RS 3 3 RS RS 3 45 AR A8 A R DA% R AR 3t SR 1) B 5 SR R R S ) TG 45 B AR AL L OF: X 2 4 W) A 2 i AR
HERT T 347 5 P 0L 0 245 2R 15 Y 2 3 B 1 i 2R TR A X T e SR ) I X AT X L 20 T R B A AL 3 2 2
SR VG 22 Hb B4 F T 45 R R — B0 A S R SR IO 8 ZRO8 SO — B0 S T T 4 M SR A T AR AU
R IEE & 2 — Tl L A A ) 4 Tt 3 0 ) 3 0 2R T e TSR T A DU R O i TR ¢ 3R R4 T Ay B
LI 58 A ) T B AR T i 7R G <2l SR 1Y) PR LR LA T A 48 S

KGR MRLE. YR R, oy AR

XEHS 0001-5733(2008)06-1826-09 hESES P512 I #s B H#A 2007-04-11,2008-09-08 W16 5 fa

Large-scale physical simulative experiment on

ground-fissure expansion mechanism
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Abstract For a buried ground-fissure of normal fault type propagating and expanding upwards.,
the variation of stress and displacement field in overlying strata caused by the dislocation of
underlying fault, the fracturing mode, and the planar and sectional characters were studied
through large-scale physical experiment, also the breaking process of ground fissure was
analyzed. Compared with the fracturing mode of Xi'an ground fissure and destruction pattern of
buildings, it can be found that, the experiment result was consistent with the destruction pattern
of buildings, but not with the profile structure of Xi'an ground fissure. This shows that Xi'an
ground fissure has come into being long time ago, and it's a kind of tectonic fracture adjacent to
earth’s surface. The groundwater pumping is the very reason of Xi’'an ground fissure's renewed
activity and causes it to be exposed on the earth surface. The results from the large-scale physical
simulative experiment will guide us to reveal the genesis secret of Xi'an ground fissure.
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Fig. 1 Xi'an ground-fissure and its relationship with tectonic and morphological map
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Fig. 2 Combination section patterns of Xi'an ground fissure

(a) step-shaped; (b) “y”-shaped ;(c) tracing style.
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Sketch of ground-fissures on model surface
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Fig. 8 Different depth soil-layer settlement curves of case 1

(a) 3.0 m depth soil-layer(Line [[ ) settlement curves; (b)Settlement curves of model surface.

—e— WIS
—=— lcm
2cm
—=—5cm
—— 10cm
—=— 15cm
——20cm

—e— I

(b) _ —&— lecm

0.00
-1.

I 20 25
L/m
e | e AR

(© | 8 lcm

0.04 Zem

’ I —=—5cm
= | —>—10cm
So0.02 | oo

-0.02

15 10 05 20 25

00 05 10 15
L/m

B9 55— B0 [ R B2 1l 2 7 g 748 A i 4%
()P 3.5 m(Line [ DB @ E S (W 2.5 m(Line DR ETT; (O 0.5 m(Line V) YR [0] E 7.
Fig. 9 Different depth soil-layer stress curves of case 1

(a) Vertical stress of 3. 5m depth soil-layer (b) Vertical stress of 2. 5m depth soil-layer (¢) Vertical stress of 0. 5m depth soil-layer.
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Different depth soil-layer settlement curves of case 2

(a) 3.0 m depth soil-layer(Line V) settlement curves (b)Settlement curves of model surface

0.20
—e— WUk )
016 —a— lcm
’ 2cm
—&—5cm
—— 10cm

—=—15cm

0.16 , .
—e— Wt
—=— lcm
2cm
—&—5cm
—<— 10cm
15cm

0.00 : =
-5 -10 -05 00 05 1.0 15 20 25
L/m
0.06 | eIy
(©) | —=— lcm
2cm
0.04 | —=—5cm
< —><—100m
I
0.02 15cm
g ’ | —%—20cm
. .
0.00F
-0.02 . . . .
-15 -10 -05 00 05 10 15 20 25
L/m
K12 55 Z T BLAS IRl R B b )23 10 ) I VG 3 A6 4 o A2 Ak i £k

() MR 3.5 m(Line V) [ % ] & J7 5

(b)Y 2.5 m(Line V) YR (6] £ /7 5

(OHYR 0. 5m(Line VD 1 & 1) JE /7.

Fig. 12 Different depth soil-layer stress curves of case 2

(a) Vertical stress of 3.5 m depth soil-layer; (b) Vertical stress of 2. 5 m depth soil-layer;

() Vertical stress of 0. 5m depth soil-layer.
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Fig. 13 Schematic diagram of experiment result
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