% 34 KK S 7}’\}% H i:J&ﬂ: i’%l i _ _
2012 fhitﬂ://qkslcqu.edu.Jé)ﬁrnal of Civil, Architectural & Environmental Engineering

Y 2R 28 3 Bl % w0 - A P DoAY 5

REME.FoE
(ks X3 wHhIREMNA S, ®4% 710054)

Vol. 34
Jun. 2012

i EAMRREALEHAHMEARROY 0. EETCANHARR . BEE AP HALEGPAA, LR
FUREFR 2T LR FRA XS B4R X, Mg 7T R Wm0 AR EHMER L LR My
KF. EREAV AT RRERZARLE G RKIE X RF A0S F AT LR 6 25 M R AL Z IR R 8 T AL,
BEHAL R EZINREFIE, —FREZT R ETAWE L RBRNE AL TRHE ML B LE, T TR
RB B FIRAAMARE TA e LA D FEAREF REREMFREE TG,

KGR R WM O TR

FESES XEkARER A XEHS:1674-4764(2012)S1-0200-05

Influence of Earth Fissure Activity to Physical and
Mechanical Properties of Soils

SONG Yan-hui , LI Zhong-sheng
(School of Geology Engineering and Geomatics, Chang”’an University, Xi’an 710054, P. R. China)

Abstract: In order to research the influence of the earth fissure’s activity to properties of soil near the earth fissure zone, the ex-
isted research conclusions is summarized and some open questions is pointed out. Through soil’s physical and mechanical prop-
erty tests and scanning electron microscope tests, the variation law of soil”’s physical and mechanical properties near the earth
fissure and its relationship with soil’s micro-textures characteristics are explained. The results show that earth fissure’s section
attribute is variable in different depth and correspondingly the properties and micro-textures of soil near the earth fissure are also
changed. Near the surface, the earth fissure is extension fracture; below a certain depth. the micro-textures of earth fissure sur-
face and surrounding soil become more compact, but this influence circle is very limited. Consequently, the physical and me-
chanical properties of soil also have some changes compared with undisturbed samples, for example, the porosity ratio becomes
smaller but the density bigger, and so on. But from macroscopic view, the change of soils” properties due to earth fissure activi-
ty is not very significant which will hardly make influence to engineering project.

Key words: earth fissure; properties of soils; micro-textures; variation law

Hb BT R A5 HEAT LR B DA B kL B S Y O g )

1 fige b g HETE 25 42 3
R L e, F e T BREH L ERAT R RE

FEXTIRTTRLRD . @SR E ST A LR AA R
SCo AR AN E RGN AN 5T SCHR BERESR B . B0 R 4
HARIT ST A5 TR 22 AT X458 B 7 3t 38 4 19 ) DR LI L Ok 3 L AR
BRI TN 24 5% P AL B b AR R
B 58 BE W) WE ST A 8 A Do [N O J 3 T WF 9 AR Y
FWREH . AR E A ISR I AER R A WK
Sy A ARV 2 S X s R ) TR AT T
RGBT A TR BT Z R G A B, Bl
BEXE S [ b 2B ) F 50 1 B B N R A AR . T EL A
BEIRE o ASSCHUE SEAR 5 © A 193X L8 F 5% BR X L 2R A
B TR A — S A A AT, FE DL SRR B AR S A TR
TR JEE 3t SR A% TN 1) 0 2R 0 2 1 B O 45 5 AR RO &
FAPRFAL & X 33 — [ BUHE AT B R — 2P Y $R0°F

K F5 B #7 :2012-05-20

TR S E A A TRRRRE . BB OCE A0
AT A G AR D5 . BLAS S A Z5 I8 0T A 58 4 — B

SR ORI T DY 4 M 4 5% O R AT MR BT K45 1Y
600 >+ T35 R B K 3o EidiE » 40 A 1 b 4 4% 1 3 b
AT REHRMER ., #H DM RET LS KE AE K
PR BB B 0 1k 8 B % 48 A 5 TG M B 4% A 3 b - 1Y I 4R bR
HH EL 257 B I A AU T 35 48 DR A% 43 591k 28. 5596 . 13. 69 % .
14.09% .12, 88%.16. 24 % , 2) b 2L 854 N + 1% 14 2 5.
LB R RN R T VN BE R S M8 B R BRI 1L
T HEE G L E R R R . E R RSN
28.71%.32.52%.2.79% .84.10% .65. 11% .3216. 24 %,

RRFRBAE X A A BT R R U A
RO TE R AR . B B —E W R R M. B, BiF 58 45

E&TH - EHEKAARSFEE T H (40972215) s VG4 B AR FE Rl BF 78 71 %0 8 By 350 H (SJ08D04)
EB B REWE(1968-) , 55, 1 4o @ ez, 3228 i BT TR i #2E 55 5 (E-mail) dedgx30@ chd. edu. en,



i

;lv/’; 34 ’éﬁ?t%-//qkslcqu_edulcn R inv%;%%fé«%%ﬂ‘%'fm‘]:‘l'ﬁi‘}i))ﬁ‘ﬁﬁgj"ﬁl 201

WA — 2 N B A FIXE LR R AN B4 N LN R D
TP B A RS .

W T 4 O A T 9 K T Tl A L A5 th A 0]+
PRy B0 g 2 P R AT 0 B A LR - 1) 48 A1 A B i K
LOWPR L JERR . BPERR M. MR SR R AE G R 2K+
FEARAELA LE A /1 T AL B LE L B AR K. TR 47 R B Bl
A 7 30 R I R AR (L K5 2) JLAR Al hy T2 3 2R 4% 1) W 34
HSR W IR D .

TR T FE R B il B T O Lk T
R I 28 Al R % SR Tt SR 0 A P R A L
ZAE NP ORI AL . AT R A, LR R N L
K VR R R AL B L L A R T R D R A A D
HIZ AT ST o b 2R 4 A7 o R 10 R BRI 2 5 9 00 L A R AE IR
JE R 5E 4 — B0, D AT B0y b AR 22 v b 2R W
¥4 0y B g = A A ML 1 A2 B 5 S

RS L Lo ) S R 5E S BB T R
ZERZ AT N L W B ) 2k R AL 4R A T S
B3 S BT Ba b i W L s A BB R P
KT 6.0m . FEIEE 10.0 m i FH ARl 8E, KA
PR AT G iR Y i D= SN EEE S Gl N R 32 (R Y
WA SRR AT, A O Y 3 R AR B AT BT R AR A . T 4% T
1AL R AN DR S B = R

TR AR F A% 2 5 W BIE 50 o A7 7 3 EAR O i 2 i B
HRCEACRA MG &L . O T A I8 B A BF 58 2 A7 7R Y
25 IFFRBER R LR AR E R BN a
FERIL.

F1 HAMNMBREFTIERARLERHES

WrIE#H
HLESHEN
Rl BB Wity g i)
KA AR AR/ AR AR
KR N / R AR
fLBLE R BR AN RARERE R
IR AR N AR /
R N AR EPN /
VLR N AN / /
T B AR AR PN / /
T4 28 AR (PN / AR
MR T N N AR LN
M ESE S ER / AR 22N

HRAE A 1 AT R [ F 5 % X098 e B T 4 R O
W 2R 0 U 00 9 45 4 I B 51 0 £ 45 67 1 B
FELE IR 2 St HOh O A R SRR 0 4 P D B A
1A 38 30107 L ) 5 045 1 B 9 4508 145 8 — 4 43 A
i
2 HWHEHFTHRUEMRFHILEMRR
Oy T UG M0 S - 0 0 By 2 s AL L R
FHOR R4S 76 % 5 A5 T e 1 DR AR 9. BE S %
TALE G T 00 OSSR B R L R 1
B A A B

2.1 WREHFTHRUSEH

- B SO 25 F A AL 32 s Uk 0 S R HES 5 2 E
45 L 1 B AR UKL TR R HE 51 7 2L AL B R A K IR A
SEUTT L ARG MRS S e T B A T T8 B B R Y
LRGN RS T TR R A & T )G 1 Hh 5T PR B
GRS . B BIOUE 45 F R AE A [ BE % B 2 B e o WL ) B
JiFE R . Mg b TR EES (5ES T XA
SR T g 23 R B R BE T L B OT B A R R AR Y 0
ML Z 095 B L A Y3 ) 2= e e AR L AT 4347

B BLGE T B A O SE  I AR B R SR I T 4 L Hoh 2
SR AR REAE AT R DAS REAE T LB o R W I P i
MRS Sl 8t . 4 A AR TR B A R, B R T
12.0 m JREE R PR E AW 1.

ISR 26 B FET ) %4 7 1) Quanta 600FEG %4
40 JT A% 3 K& 51 43 4 W 8% (Field emission Scanning Electron
Microscope) BEAT % A i3 45 44 H0L B2 430, DA 43 7 20 - oWl 45 44
RRAE AL

BIGFERR W] R Z A i SR A e B LR AR Uk
BOHL S LAY R A 3 56 B0 35 0 i 5 11 B AU HE JR) 3 43 A
ZROBURE LR HE D g T UKL 2 i LA bR 5 AT B AT - T i
By P iiE: SUEIN T 1NN U g o e s N
S LSS W B AR X D AT LA D R R RL ) R
TR . B D AL A o E (B D,

B1 FRERETHMAEREE

ZUGETH B L A AR IR R A T R AR AL, R
bR B A AR S A T SE T HE S B TR L ARCIR AT
TH] 55 24 DT A A L 45 S 2 0 A T — TR ik L S B R
R M D S BRI FLBR 2R o I 2 (1R 2) .

b 4% T B3 B R A IR B BERAE 20 em AL L SR G Y
A MR AR A T IO 0 b 15 A T 3 b 2 1], Bk R A
LR A BT AT+ DL TR B 4 Sk Oy S LA 1l 81 B
G RARSLBRIAE SO L A LB W SRR TR
G RUR B b ] R B i A 2 R DL
i BB AN — 7 AR Y S 1) HE S DA AL (L 3D

AR B A A BOULSE R AR AR 2 B L BRI R R I R G 1Y
RN E B R TR AN - SURAE AR G = B N (B
V5 32 LG T DU 0L 2 A AR A L D 2 R A2 4 B 1 SRR B



202 http://gks.cqu.edu.cn

rAERERE IR

%34 %

3 REEMEELIMAEN

- AFE

(EAS UL B I 2 AR TR 50 0 BRORE TR R 12,0 m FE KR
B M A R o — A B, A LA R, X
5 F R A R R RE T AR . X W BB R W IR B
Ak, L5 T - 1 3 g A O A A B A R R T

IR R AT B W 2 S B SR A SR R L B L U
VAN Sl SR A T R R AT i< D= B NO (E =S RS TR N
B R — B BT PR G A Y BT A 01 P 3R I R EE AR AT
MR AN . X SIS S5 e A — B, 58k
T b ZEAE G By, (5 15 2 A% T RO b MUK 09 R BE R4 R AR R
A%, DT 2 i A 9 B L T B B o M R 5
2.2 HMIRHEHFTHYEHNFEMER

H AN R R B AL, b 3R 4% 11 8 B ARG AIE R [ L BT O b 28 4
WA A R R VR Bt R 5 MM
A, FRKAMET 9.0 m LN R4 R E RN
TR PR IR R AE T 7E B0 UK R 2 dy 00 1w T R O T 3k
R 59 Y B R AHAE .

AR IS HOREIR BE R 6. 0~9.0 m.12. 0 m, H1 )2 FE Y
L EHGE S LR RPEN RS AR &2 LR
VL 24 5 Sk ebl 1 T 4% 1.0 m K - 7 R 7E R R BE AT
KB 4, R HERBUCER y | 9, Pk 1 i 3 #F 5 g ]
M

B4 RESERIEH

IR A5 R R W] B AR SRR P B A B
AR A —E LS. W T THET 6.0
~9.0 m [ TR R 4 AT T (R SRR D LAY
R A T RGE LU L i K (18 5) L H i REE AT B KR
R s IR AR B BEAE R GEAT AL 0~4 o S FL N ] AR
It H BRI KRR R T B (B 6) . fLBR LAY
AL S R AR AR, BITE B 0~4 m [ A (E
R PN SN E RS Nl N S N {0 v 1 R e G DI
BRI Ah L R4 T b i SRR W R I MR B A & T B
#LCE 8D T - B e 4 1 0 5 A T A vy 22 AR R T 9

ﬁlﬂ

-11-109 8 7 6 5 4 3 2 -1 0 1 2 3 45 6 7 8 9 10
FERLE /m

5 BREEUME

HhZLE

-1-10 -9 8 -7 6 5 4 3-2-10 1 2 3 45 6 7 8 9 10
UL /m

E6 RAZEZTUMR

0.95
09
0.85 [
08 f

R0.75

= 0.7
0.65
0.6
0.55
05

“11-10-9 8 7 -6 5 4 3 2 -1 0 1 23 456 7 8 910
BORELLE /m

7 FLEttEHmE



% 31 BHt:/lgks.cqu.edu.cn

RENEF AR 2T @M LR MR8 %0 203

“11-10-9 8 7 6 5 4 3-2-10 1 2 3 4 5 6 7 8 910
PR /m

8 HIRTEUME

11-10-9 8 7 6 -5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10
IREALE /m

9 ERRMEARE

IR BB WL W B 2R BB A S R
PR SHA — Bk - T 78 B b b 4% 47 3% B 3 1k
AL » DR 0 A S A 2 B A T s K K R A L AR T
o F K0y T T BLEE RS 8 L 0 S K R I s (R EUR &2
G A YRR R IR o AT AT A PR 2 B O K R AR .

fEJ2 ANET AR MR T 12,0 m AR B 4 88 L R & A
ZGEFR I N OT ) B AR AE A T BB, Bk,
I LR B LR F R 0~5 m 5 FH N & KR8
i (B 10D s 0 T KK %5 L 48 7 4 1A% LU 3 400 I 2 o (EL B 1A 7
A K 5 Z 08 07 AL B T 4% o T AT T 80/ » G 2 2R 4 A
(2.0 m BUAR) 3 b AR At 3 2 (AT 110 5 3% R L 28 BRI 28 4
FEBONTE LA 0~5 m i [B A 3 OB 35 T s 45 1 7 5 4%
AT i AR+ S 2 2R BT B T A R R B (8T 12)

%
2
20 '
1
1%}_m i
*
416

7 6 -5 -4 3 -2 -1 0 1 2 3 4 5 6
TR B /m

B 10 SKkRTHME

7 6 -5 4 3 -2 -1 0 1 2 3 4 5 6
TRREARLE /m

11 FLERETHRE

-7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6
BB /m

12 EHRRPBETUNE

RIS R AU R T R R AL . b TR
F DU A [a]  RAE T BRI 1 1Y 9 B ) 2 1 A A B R R
il o JF HL A 1 T+ B R Y 38 A0+ i 2R 4% T b (A R T
F14 i 32 0 Y10 TS 7 D e

3 & it

F T 52 SR AR T B A5 L 3t 2 A RO L 1A ) B
FAEBUE BT — R R B (RS R B A B 0 2 A IR
VN

T A [ % 52 2R 4 10 3 BT OR300 3 3 b
F B SR T AE — € TRBE TR U R B0 0Y Y- e doh S A
A7 VAR 0 B3 2 T AN [ AR R AT A [ Y A R A
A T M A I R A R AT L 0 HOR b S AL BRI R
JEE /I« T 5 A AR JU) T R B A 988 A% 1 o B O 0% O B/ s —
TERIE VLT » RAE T 1 AR 9 22 Al 15 38 BLTE 5XOR ROV 465 1 o5
AR 3E 17+ 72 A ML AR 5 O 3R A AR B LR S R A S AL R
B E AL

5 AT 3 SRR T PR B ) S G A S R B
TE R ARG S AR R B2 AN K 2 AR A By ) By 2 1
JBUAR AN 249 53 P o 1 A M 2R A A A B P B A AN BRI L X
TR AL .

S 30K

[1JWANG G Y, YOU G. SHI B, et. al. Earth fissures triggered
by groundwater withdrawal and coupled by geological structures
in Jiangsu Province [ J]. China. Environ Geol, 2009 (57);
1047-1054.

[ 2] MUNIRAM BUDHU. Mechanics of Earth Fissures Using the
Mohr-Coulomb Criterion[ J].
Engineering Geoscience, 2008, X[V (4):281-295.

[ 3] KONTOGIANNI V, PYTHAROULI S, Stiros, S. Ground

subsidence, Quaternary faults and vulnerability of utilities and

Failure Environmental &

transportation networks in Thessaly[J]. Greece Environ Geol.
2007(52) :1085-1095.

[4] AYALEW L, YAMAGISHI H, REIK G. Ground cracks in
Ethiopian Rift Valley: facts and uncertainties[ J]. Engineering
Geology,2004(75) ;309-324.

[5]ZHANG Y, XUE Y Q, WU J C, et, al. Land subsidence and
earth ? ssures due to groundwater withdrawal in the Southern
Yangtse Delta[ J]. China Environ Geol,2008, 55:751-762.

L6 ] BRaEH R TR J7 0k 5. K [R) M 24 4% 3 b e I st R 0l %
YA BE R A ()], ob I R R E 5 B VA A i 1994
(5):339-344.

CHEN Z X, LIU Y H, NI W K. Zonation of Damage Strength

and Determination of Safe Distance of Buildings at Geofacture



204 R #E R

http://gks.cqu.edu.cn

5 %% LR %34 %

Site in Datong City[]J]. The Chinese Journal of Geological Haz-

ard and Control, 1994(5):339-344.

[7] i, sk, HEAy. S T8 W 4 76 3 W7 24 5 b ok o
[MI]. 74 pg AL K% ek, 145-153.

[8] E2A, R, BEAE ®ANSHE S ARTRIM] ft
5 T AL . 1994:86-155.

L 90 Phmt, WRUE, 49F38, 5. XBObRREEFHIMI Joat.
Hb R AL, 1998:330-333.

[10] Z=Hd, £7F. £ff, & WELMWMERMLZ S LY h

Sk R[], K SCH B TR 45T . 2008(2) ¢ 58-61.

LI X S, WANG W P, WANG J, et, al. Research on physical

and mechanical properties of strata on both sides of Xi’ an

ground fractures[J]. Hydrogeology and Engineering Geology.

2008(2) . 58-61.

BHRET . BIRGE . ARJE AR . AL VU 2 A O+ HE

FRI L] M ERELE S B E M, 2009,31(1) :85-88.

HU Z P, ZHAO Z R, ZHU Q D, et, al. (2009) Experimental

[11]

Study on Physical Mechanic Property of Loess Near Ground Fis-
sure in Xi’an[ J]. Journal of Earth Sciences and Environment.
2009,31(1):85-88.
[12] fderp, S, JE3C, 8. KR 2B E 409 B9yl 8 )],
IS ,2006(5) ; 184-187.
LU Q Z. PENG J B, FAN W, et, al
Large-size Fissured Loess[J]. Highway, 2006(5) . 184-187.
[13] /v, BB B2 H 12, 4. =B E 40 4 00 F S4Bk o 4 1 it
WRRAELT]. A4 4 J1%, 2009,30(12) :3689-3694.
LU QZ, GE X R, PENG ] B, et, al. Failure characteristics of

Direct Shear Tests of

(B35 199 7

fissured loess under triaxial compression condition[J]. Rock and
Soil Mechanics. 2009,30(12): 3689-3694.

WM PR F AL, AF. M RAETE S X AR N ) 5 AR TR R
W IR B S (1], & £ 12k, 2009, 30(12): 903-908.
HUANG Q B, PENG J B, YAN J K, et, al. Model test study

[14]

of influence of ground fissure movement on stress and deforma-
tion of soil mass[J]. Rock and Soil Mechanics. 2009,30(4)
903-908.

MRS, BUBSE. AT R OB TR S R A T I )
BT, S BT, 1991(3): 282-290.

TENG Z H, HUI C Y. Application of Scanning Electron

[15]

Microscope to the Study on Micro textures of Loess[J]. Qua-
ternary Sciences. 1991(3): 282-290.

[16] FRIZRYE, 22 47 M. B 4 i 24 17 0 SO0 45 44 5 AE 5 98 B 1 56 &R
0], &+ TR, 2005,27(10): 1136-1141.
ZHOU C Y, MU C M. Relationship between micro-structural
characters of fracture surface and strength of soft clay []J].
Chinese Journal of Geotechnical Engineering, 2005, 27 (10):
1136-1141.

(170 K&, RRilAS, sk, &%, JRUIR B+ W GO M R AE 50 B 1k AR
SrArl)]. LARRMF R, 2007,15(5) : 646-653.
SONG Z, CHENG Q G, ZHANG W, et al. Analysis of Micro-
structure Feature and Collapsibility of Undisturbed Loess[]].
Journal of Engineering Geology, 2007,15(5): 646-653.

(% KRR

£9 KREHEXHE SO ASHEREGHELERE
X 303 5 i FR SO, RAHE A =
T8 X 4 i ERLS/km?  AX10—+/Ckm? « a= ) R IR PO LR
Co/(mg+ m~ %) Ci(mg +* m %) X10/(tea 1)
ﬁﬁﬁmj(%i}iﬁ 21.560 9 2.8 0.013 7 0.06 6 019.7
. e
6 % it

AR i 5 25 2 1T L R 2 i AU X SO, HET U i Ry
122, 7t/a, /NT DXCBRER I 45 ik U8 B 0 DT R 9l DX 3l A SRy
N F AR S A LR 5 B DX R B B o T R L E
M = KIREIXER .

L1 S ARSI 3 E K5 B 0T IR L g e == =CF o [T . v
b K252 4 A S B2, 2006, (1) : 94— 98,
[ 2] spde N RILAE B R A S fr i HI2. 2-2008[S].

(mH KRR



