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area induced by the Yongdeng earthquake in 1995

1.2 ETFMERNREL BT

i 3 ] B 3 [ A e XA JL YR EE R B s
=, RPE LT A X R K LA b R
YE1 & TR E M L RRIRE, ks 8
FHR o L RTM A SV, IRE—E R
6.6 KRR K M HEFLYLE | GETE 724 H b iR
Vi 8 L6 9% Ml 75 1 A 1) 7% B U i W R AR gh & )
g B I8 MR WS N . R
LR 7 o b 5% v i i 28 10 72 B4 3 55 491 35 Ak 7
WeRZ X, AR R AN S AR R X B B & /DA X
DLl AR MR 51 & R B AR R X R R
WA VI B Mg id s i VID R E X,
LSO M R AE 5 L IX A ZU R VID SR 1K, 1
UL B A R BB IR 52 Fl O R g A o
R A IE U /N R ZUEE O VI B (R 46
WAL RIERG) o

FU A R[] 17 B3 X1 o+ 3 1 7 I = 1) i
N, R RAE TR E L R E & E U
HUR BRI 27 8]+ ) R S5 4 D
Hiu 7% Bl R 1 A TR 3 R ) T SR I R [R) . — T i,
M S R AR AT L W T S A, R
Tt R e T H AWM A A A O 22
T 2 A 0 ph PG b ) 2R e R R /N 2 T AR A
FIURE P 8 BT 1 5 (R R o AH N M, PG b e R R
7 1) Bl R RS B I R, B Y s R
HanE (#ak R, 2009) . IR 8 Lo g iR AE I 7
Vo O Hh R T U S AR AR B TR L 8 4
BIBER MR ERE, XF—-ERE S5+
Bl B Y DI 22 AR OC . TR R AE R AR
5.8 MR AR B— B 6.6 HHFEG] & —a& M
B R M B B AAE T X — 2538 B — T im,
TP AT B R EFE R B WA S R
s (AR, 1999) , B IR AR N OF3H 3 4
WE NG A R, R R T B A
I H 7% SN R RN 5y 7 A R B, e 25 5 K B i
035 WP B A R B T B R 3 . B R G
M H T A BB R Y b RR B RN 5 T
PR RS S S R G, R R VR R &
MR TINE o # 22 o A E OR  R
Wb, RpRL AT R, T A A
o T A 2 ) R K MR A R A A
B KR, BT 1 B S R, B



5 4 1]

TSRS BRI B K E R SR B L A 695

PG ICE NG T A A, WACIRZS T n] % e
WACTIRR BE o 7K 8 Ml 752 Y 22 L I 6 5 2l R0 7 I
i I 4t 7 P R 5| A Y R R RR B R L OF
& — A1 M T AP S 3t R DL B RS2 T A
[ o fE M 3 2 B RO RR B R R m R B,
b 72 B R T 7 Ml R A B R A L D
Yy M52 R ML = SR o0 A 45 2R BT R g ak AR
(1999) i A gl =il 6 2 Mr 1 i 22 0
IR Bl 5 6 X 2 B A 2 M0, T B X i 3l 030 A AR
77 1) X5k 37 M 7 6 4 82 W O 75 T 7 R T R TR
TvF o RS B Uk 52 B 4 HAT R 58 A 7K
P, XA B AR S KR ATl RS
Bl SER L, TG A KR AR AT B i R D) 2 [ A
(E X, 2001 ) o A% 3% K & 2508 T 1Y 28 4 %)
i Bl el AT B 73 14 W 7 A1 2 R O 5 T JHE T s 72 B
BRI BRI L, oo 7 /K A5 PR B0 PR DA
B o B 1] Jonn s 2 AR, RS A A BN AR A BB
PERT, A g B AR PO e R 32 27 A K- 1]
BIUIER . EAWIE RN, TR S AHE T
7R Y S B ST (B3 QUL G VAN A IR E 3
IO 1% o R AN AR F v IR s AN (kA
O, SRARSC, 2010) o KBRS IX 8 R
v A At o7 X A T 2 5 | A 4 35 M T i b 7 3 3
DX 5 | e R 7 o TR0 39 5 2 B S T ) 7% I A
AP REAR T AT MR AR A G . R L, AT
b DX B - AR AR A . iR 3t 35 RS AR M AR 3 AR
I e 208 AR I R I A W) 2R LAY Rk 7 A
A, WN-PH Y R R B L L b A L 3R
B AR bE R O AL B AR A A, H s DR AL A A
Yy P A AN T

B e — R ) 2 DU ZE AN DR, DL
LI e R R P M S D AR O B ) R R
SRR, BT B ERIRAR RN . EERE . K
fLPE . ROREEE . AR R Y 22 LBt 58 e &% 2 s
4oty (AR, 19895 f%E X, 2001) . HiEff
N8 R RUE S R 2 Z B0, TR AT 1 g 9 3 [
PEHT o X R = AR I R T 0K 22 18] 9 3% 1%
SR REIN ,  JRUAE AL RSN H 77 A A PR, Ak
RV B0 ORISR AL B 1 B AL B MR A9 1 4 A
HEH, UREZH A4 £ T 7/ R 58 HES T 20
Mo AR T IR VTR RN 5 22 W 218 D% . i%ad 72
RIS A0 A0 2% 1R R P 3 B 3 0 YRR R P

i, SO DO B R B 9 R SRR O iR
TURERA o R B TIH B A D B - I M 2 B 1) —
FR, SIRE ARG A L AR o 7R b 2R
Y 22 BKF MR AR R s, T i ¢
PRAE IR R A R e SR A A — A de K 9T ) g 3%
SEM o 5 B KT N A R T UL 2 Ta] A 3 45 56k
B, B A A JUAE AL B 45 K A T R K BT
1 3 5 THT B (07 B TR A 23 7 A R 35 P A U T
B . ORI, T 1A AY L B 1 O R 58
AT, BOR 25 P R A IR 1 2 TN R AL
B S A G, DT i R N A 2808 T Y
AURIREARTT - A A B, AN SR B
AT SRR o AL B AR B R R KR AR
7 F s LR — R e 0, EHREYLEA
T IRE IR . KR (1999) WF5ERBL, 4
B bR S K i T UBER I, 7R B T K Y
EAEHT, fLBRKE Sy 2 ETE, A 300 )
i, PoTsm /N Pk, 48K TR
o RS AR I, ] DU AR R,
11 B FLBR K B BRI 2 51 & R TRE, 3 AR
Z AR

A LR R L] ARSI + Y
R BEIE N 32 R 7 A S IR AL 0B, 26 1
i T AR Y 3 RIS R A A A
R 1AL, SRR AR B I 2 A A
Qs A Q, WHYIAYEE Lz, EEJE th TZm Ay B
THRZ O A RALBE . 55 4% 45 F 9 Al 1 A
s MR TY AR B W 22 % A A B G A Ay L B
B AR R R, ZAE Tk &
PR MeAh, B 52 A BOA R 2 ) e %
PRROTI 2 B, IR BUR R 7 AR AR R b
BRI 2 K T3 £ A R K S, s
Bea 28 3 3 0 o3 BT I s R e, TR R R B
AL Bh ZUEE T I, R R AR R 22 kA AE VIIT JE L
R IX, R R B ) 2 i B 52 A b
SR VI R LB R X, A 22 g B A A
ZATIE MR AR, B L M= RS i fk B
/MRS ZLE X O VILEE (RIS, 1985), I
N2 e VI EEXCH i K A B — Ak v + ik
DM (EWSF, 2012), mIA ™ A AL B R B
JIva 9 B /0N 3t 75 0 ARG T 77 A Al i A TR 2 B T
iR/ NEURE, B VILJE



696 WwoE o R 39 &

®1 BEIRBRERAREZRZH

Tab. 1  Different damage formations of the seismic subsidence of loess and their general generating conditions
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Review on Disaster Characteristics of the Seismic Subsidence
of Loess Site and its Formation Causes
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Abstract

Based on many historical materials and scientific investigations, we studied the seismic subsidence damages
of loess induced by several moderately strong and strong earthquakes at loess area, and analyzed the damage
types ,developing characteristics and formation conditions of the loess seismic subsidence disaster. Then according
to a large amount of dynamic triaxial test results on different regional loess, we comparatively investigated the
variation laws of regional physical indexes,which meet the occurrence conditions of seismic subsidence of loess,
furthermore , we researched several influencing factors of critical dynamic stress and presented variation laws be-
tween them. It can be concluded from this study that the loess subsidence cases of loess which were occurred at
meizoseimal area of several moderately strong and strong earthquakes are confirmed. The mode of the seismic
subsidence damage of loess can be classified into vibrated — compact seismic subsidence, seismic — subsidence
landslide , and liquefaction seismic subsidence , whose formation are determined by the physical conditions of soil,
terrains and landforms,and earthquake motion. The loess at loess plateau should take account of the seismic sub-
sidence of loess under all water content levels once void ratio is larger than 0. 8, while for loess distributed at
Henan,Hebei and southeastern Shanxi provinces,the seismic subsidence of loess can be judged by shrinkage lim-
it. The critical dynamic stress is mainly dependent on the structural strength,and critical dynamic stress ratio can
be well expressed with the power function of water content.

Key words ; earthquake disaster of site;seismic subsidence of loess;historical earthquake ; physical indexes;

critical dynamic stress



