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Abstract: On the basis of the detailed geologic investigation results which were gained on the location of the
barrier dam, combining the early information before earthquake, the forming process and blocking river
mechanism of the landslide can be summarized as follows: (1) there were shearing surface in forward edge of the
landslide on dip slope which was caused by earthquake and drawing open in back edge; (2) the air wave was
formed by the high speed sliding, and the riverbed was ploughed by its forward edge, and the thither slope was
uplifted for inhibition; (3) the back edge of the landslide stood and glided; and (4) then it dammed and blocked
river. Meanwhile, according to the geological structure and different water levels of the barrier dam, the barrier
dam'’s stabilities in upstream and downstream are studied. It is shown that the scouring mode of the barrier dam is
overflow breakdown mechanism which stepwise scours the surface layer of loose media on the groove position,
and the possibility of dam-breaking is small.
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Fig.1 Initial form in Tangjiashan before earthquake(facing
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Fig.2 High-speed landslide formed in Tangjiashan which
blocks river after earthquake(facing downstream)
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Fig.3 Barrier dam formed by Tangjiashan high-speed
landslide(facing upstream)
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Fig.4 Discharge channel formed after barrier dam
overflowing on June 10(facing upstream)
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Fig.5 Location relation between Tangjiashan barrier dam and
Longmenshan middle fracture zone(Beichuan—
Yingxiu fracture)
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Fig.6 Engineering geological plane of Tangjiashan landslide
and its barrier dam
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Fig.7 Engineering geological cross-section of Tangjiashan landslide and its barrier dam(rossing Tongkou River)
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Fig.8 Engineering geological longitudinal section of Tangjiashan barrier dam(along Tongkou River)
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Fig.10 Relatively unabridged similar lamellar structure in the

middle-behind of barrier dam after flooding and
washing
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Fig.12 Filtered water leakage from similar lamellar structure
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Fig.13 Sketch of slope stability analysis in the downstream of barrier dam with water level of 752 m
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Table 1 Proposal physico-mechanical parameters of barrier
dam
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Table 2 Results of stability analysis in downstream barrier
dam under different conditions

KA 752 m R b3fIKAL 740 m R

eI

TCHBRE VI FEHEE VI FEHLE TR VI BEHBRE VI S b RS

CE(l) 1387 1.286 1.198 1.745 1.595 1.469
CE(F) 1745 1618 1.507 1.947 1.787 1.650

BD 1347  1.231 1.132 1.446 1.314 1.203

BE 1.571 1.456 1.356 1.679 1.547 1.433
AF 1.423 1.317 1.224 1.473 1.357 1.256
BF 1.105 1.022 0.950 1.228 1.130 1.046

BG 1316  1.215 1.127 1534 1401 1.287

Wi R e AT

T HEZEI I oy 2 A 1,
WERER LR, PR LKAk F) 752 m ks,
EEFEWIKER W VIL, VI ERET, kA&
JHF AT REME R, AHARAN R BRAE BT Sba i A +
S R 7S LB URY /T [ Bl ey i O VAR N 5 7 S Y 14
Ui KAL IR 40 m 4R, TRAAEOER AR A IHE
AT RETE SR, AN kA5 T s R i f K%
i) 5 S5 24 100 m, A2 52 M 21 HE FE WL AR TR 2

2008 ¥ 6 H 10 H 13 mpil i A Tkl 4 me )
M, TR T2 100 my R4 40 m o)
TR, K ds A HE FE AR R R B R A T 5
10° m®, (AEANEIENLR R 24.5%, FREERE U
AV DRT K AL ¥4 ) DA R e S 1T 9t 0 i 39 A W
Gb, FEAEFEMURERRS R, SEBRUE I LR AT

) E R
6 & it

(1) R SR Ry T TR R A R T R A R
B, = 2 HL b A3 1 ye] [ R A5 e M T SR
DA K T (10 v [ AL 1) 2 48 46 b A Al 1, T
AE )N —m 5 W R (B e BE B9 2y 2.3 km. FFA7L T bréd
)RR, 201 “5.127 KRGS FIE X
J5E ) i A T T T o

(2) 1N B RE AR I A R L
100 A G2 el R TR e, AE R itk 3N R
(B2 0.5 min, TG ZAHXN & 22 540 m, AR
FIAiF% 900 m, HEM K I IEEZ A 30 mis, R
TN W I T R SE WU ) K 803.4 m,
TR K 9 611.8 m, Ml 82~124 m, P
25 3x10° m?, HEMAR L 20.37x10° m®, 7E°F1m
B CRER,

() o EF LTS & R E SR, H
PR T RS SETTA LR R BT R 4 5 AN B
G ) 7 39 8 A M R e — W AR T K BT D)L S
M-l N TERIR . AT BB R X R %2
RELFZE L — J5 s B Ak V& T g — HEFEIE VT .

(4) MR I A St e R R . A
E KR AR e a5k«
K C“RERBIAR” i AR, R s R
TR R R Y, AR R T P
W7 Fhl. ERMT “AR”7 M “miE”, %
HOEFEIA L AP RUZIRG M, SR Mg
by, R NBR AT U RE

(5) HRAEIELSENATE R . HUT A IS 25, PR
KT RE T A A S IR R 5 5 AT e W, R HE S50
KAAETHSE R, R R R AR, (H
HEFESN MRS E o [N A B S AR T 26 M R4,
AR QB IR) BRI AT kN s 8 AU P e
(IR, ST ROEHTE R ¥ T8 i A
EAN RN 17 N B W | S A 8% £ SN R Ly Ny |
o

S E ik (References):

[1] COSTAJE, SCHUSTER R L. The formation and failure of natural



284 1

BIEISC, A RESL R S IR ) H

* 189

[2]

[3]

[4]

(5]

[6]

(7]

(8]

[

[10]

[11]

dams[M]. [S.].]: Geological Society of America Balletin, 1988:
1054 - 1098.
PERRIN N D, HANCOX G T. Landslide-dammed lakes in New
Zealand—preliminary studies on their distribution causes and effects[J].
Landslide, 1990, 22(3): 1457 -1 465.

SCHUSTER R L, COSTA J E. Effects of landslide damming on
hydroelectric projects[C]// Proceedings of the Fifth International
Association Engineering Geology. [S.1.]: [s.n.], 1986: 1295 - 1 307.
PICARD M D. Cannon landslide dam, the Abruzzi, East-Central

Italy[J]. Journal of Geological Education, 1991, 39(5): 428 - 431.

BROOKS G R, HICKIN E J. Debris-avalanches in poundments of

Squamish River Mount Caylaey area, Southwestern British Cohembia[J].

Canadian of Earth Science, 1991, 91(2): 129 - 140.
ASANSA M, NIETO G P, YEPES H. Landslide blockage of the
Pisque river, Northern Ecuador[J]. Landslide News, 1991, 54(1):
1899 - 1934.

JENNINGS D A, WEBBY M G, PARTIN D T. Tunawaea landslide
dam, King Country, New Zealand[J]. Landslide, 1991, 23(4):
1448 -1452.

MORA'S, MADRIGAL C, ESTRADAJ, etal. The 1992 Rio-Toro
landslide dam, Costa Rica landslides section[R]. [S.l.]: Disaster
Prevention Research Institute, 1993: 1183 -1128.

BOIAK. 20 THEAL LK A [ R OR T HT S R R AR A0 )5
5 TFE2A9R, 2007, 26(12): 433 - 454.(HUANG Rungiu. Large-scale
landslides and their sliding mechanisms in China since the 20th
Century[J]. Chinese Journal of Rock Mechanics and Engineering,
2007, 26(3): 433 - 454.(in Chinese)

FRUEAS, TKMmoT, K. modta fe i 3l J) S AT FOIRIR 2R
AL 23R, 2007, 25(1): 72 - 84.(CHENG Qiangong,
ZHANG Zhuoyuan, HUANG Ruigiu. Study on dynamics of rock
avalanches: state of the art report[J]. Journal of Mountain Science,
2007, 25(1): 72 - 84.(in Chinese))

3E, T 5, AR YT EL VUSSR T ] S R

EVIN ] A %5 TR, 2007, 26(10): 1 945 -1 950.

HSHNE,

(DENG Jianhui, CHEN Fei, YIN Hu, et al. Geological origin and

stability evaluation of Siwancun landslide in Luding County[J].

[12]

[13]

[14]

[15]

[16]

[17]

Chinese Journal of Rock Mechanics and Engineering, 2007, 26(10):
1945 - 1 950.(in Chinese))

NP, AR, R B, AF. RBSEREZHIE RO A TP R A it
PR A0 5 5 TRk, 2007, 26(12): 2 473 - 2 480.
(LEE Souting, LI Xiao, WU Jiang, et al. Evolution process and pattern
of sliding zone in large consequent bedding rock landslide[J]. Chinese
Journal of Rock Mechanics and Engineering, 2007, 26(12): 2 473 -
2 480.(in Chinese)

NP, A, XHORE. VL IR SOE BT R[] AT
25 TR, 2006, 25(2): 377 - 384.(LEE Souting, LI Xiao,
LIU Yanhui. Study on generation and evolution of Maoping landslide
on Qingjiang River[J]. Chinese Journal of Rock Mechanics and
Engineering, 2006, 25(2): 377 - 384.(in Chinese))

AR, B 5h, BUHESG, A PSSP PRI S LE] S i Ay
1TPER). BA F1% 5 TR, 2006, 25(12): 2 378 - 2 383.(DENG
Jianhui, MIN Hong, WEI Jinbing, et al. Further investigation on
reactivation of Maoping landslide and its possible control measures[J].
Chinese Journal of Rock Mechanics and Engineering, 2006, 25(12):
2 378 - 2 383.(in Chinese))

TR, BT, EReEE, & e A BINE S AR TEAL
3T BAR B ST E[I). A A o IR, 2007, 26(2):
239 - 246.(HUANG Rungiu, ZHAO Jianjun, JU Nengpan, et al. Study
on deformation mechanism and control method of bedding rock slope
along Tangtun Expressway[J]. Chinese Journal of Rock Mechanics
and Engineering, 2007, 26(2): 239 - 246.(in Chinese))

rpag NRSEREAT AR ESR S 41, DL/T5395 - 2007 ikl t 4131
WG S]. bt v E L Jy R4, 2008.(The Professional
Standards Compilation Group of People’s Republic of China.
DL/T5395 - 2007 Design specification for rolled earth-rock dams[S].
Beijing: China Electric Power Press, 2008.(in Chinese))

B, RN, BT AR, AE. 5 REHARE ) i NI R RSP A R O
THRENHP A6 %S TREWR, 2007, 2601 1): 3 591 -
3595.(LUO Hongming, TANG Huiming, HU Bin, etal. Rigid limit
equilibrium method considering seismic force and its application[J].
Chinese Journal of Rock Mechanics and Engineering, 2007, 26(Supp.1):

3591 - 3595.(in Chinese))



