Atlas of Prevention and Treatment of
Landslide and Collapse Geological Hazards in
Three Gorges Reservoir Project Area

BHRE BEE BER F

Series of Ecological and Environmental
Protection for Three Gorges Project

SR TRESSIMERIPAS

D FIxHECLRA

China WaterPower Press

fifs S I 3<1 S i St ol it i H 5 1

TN
‘
NI

BE
o



Series of Ecological and Environmental

Protection for Three Gorges Project

SR TRAD SHEERPMS
RET #HHEE XK

Atlas of Prevention and Treatment of Landslide and Collapse Geological Hazards

in Three Gorges Reservoir Project Area
e
= IR I E &
AT o
s ﬁ N v
AR i 2 4 ks

BHEE HFEW FEK F &

D FIRHHO R

China WaterPower Press



BEBEMBE (CIp) #iE

S TREREXABDRREWARMBFEEE.
b= REKFKE E AR, 2008
(ZETERASERBERPASR)
ISBN 978-7-5084-4235-8

o= LB L SR TR— T RS RRE—
Bsa—E% IV. TV632.71-64

P ERAEBECIPEIEZF (2006) 51433375

S TRASSHRERPAR
=gk T2 EE X AR Bt R R E B ia B A
AT R Rk & F
3 ., (AL KX = B es MBS 100044
R AR st (EE%: (010) 63202266 (&=HL). 68331835 (%%ﬁt%ﬂ»b))
A EOkE B E RO () HLi%: (010) 88383994, 63202643
4 ] % S A A IR O CH R s TR 2 Y
FEEL KR 7K R R e S Rl s Xl 1
b bR FZEN BN R
787mm x 1092mm  16JF 16E5K 380 %
200841 HE 1hR 200841 H 55 12 ENAI
E%Z: 00013000
ENr: 108.00 IC

WALFRE BbR
AT ENZRE It (P, w2 v KR i R RS A PO e (BBBc4WED 100044)

[k www.waterpub.com.cn E-mail: sales@waterpub.com.cn



):7':.__

SRR TREZEHEEHAB AR TR, REER
FRKIHXBERTIRE, BAK®, K8, M
SEAWMZEKE. BS5hFAR, ZRIBEHIK
FRIAXES, XeER, KILPTHEXA DM
KWES, AR EHCEFFFTEFAETRBEY
¥, 2Pk, BFHAZ T RNARS S FA
TR OFER, ik TR TTER RN B,
EXALHXBH. RITBELET AEHHEH K
HERLE, NERFE. LA FMAR X O 7 A
FAFAERZR TR ASKEEMBTTAER
I, T (KL= AFABAFHEHRES). B
ENATZRIBEASKEGP I hEFER, WF&K
HHE, REAZKTNTEARE (F+—F, *%
Ryp), AZBRIEBRATERMEFIN L EH LS, £
TR T Z b TR A SHFEAY TE.

BEATHERUR, D ITEASFFERFP THR
RIBARG., EES R "R IEZREZRSANZE
(AT HARE S =) ARMAMERT LA X
MEUNRHFTBERERCHASIXEFET, KL= T
RASERFERMN AL T199645 Far, Il =ik jER
AERTBRETHEEA DMK K Z I TRAASIFE
WHRBHATESKEEN, AREET AXAR.
ﬁ%ﬁ\ﬁﬁﬁméi%\%éﬁﬁ%‘%%%ﬁ‘
RUYESHE, MOASHE, ABERR. ER#4S
BHRARFTESTE, BRLAREMNEAE—HEH
X, B#HIT, BZH, SRR REREIKEYR
ME, R TRAESERF RN R REITE S X,
BRTAEEZRWENEE, EXAPRT ZkKES
AMASHEHAKRAR., EEFHZBALRT
g %I&%m%%ﬁiiﬁﬁiwﬁ%%ﬁﬁ#
BB IAPX, AEIRIHRFELHFR, R




MR B ERZEX MR GENEHELE, SHE
H, BRALAATFEENMRPRERE, FET— X
HEXHBEHARIE, BRTFENHARRE, @
RTYZRTRASKIFEHES LHRIEA,

CRTEERTRE/LRBEARK D, £4
EXFEBEAGISN, 2EZRTRAESKFERERN
TRWFELHE, BRER, A2003FE = TH
WA SEIE AL KM A LA K i —
MBREFRZE, BS&R-ZBAHAKBNE=E TR
AERXRETFERP TERNEREE, LEELEREH
KRR, BhtE, WAFHREK, AEF X =k
ITEASERFERN, AFgEd, 29 EEERP.
RUAESHFUNRMAKREEF T, ZEALS MK
HTAEZ R TRESKFERP O THE LRE—
B, FBETUNEAARSE—FmEX =k T84 KK
ERVIMHTHR, 40, AN TEARERNE
CRIBARIKERP T HTME THEOE AW,
MEZRAHE, ERAEARKTRH N ELH KR B
TZRIBAEASHERFIHN—ANEH, KEXRE
ARAEEERLE, SFRNUBASEAEX T EH T
1B, LEZ ., EFHREAH#,

CRTBRASKFEINAR AL L, THREAE,
ZRTRARHENAAZS RN, S>FEH—F i
BARNHEENIHE, WmEHAXHFARTIE, Xu
RAFARBTHRANKEHE, FF -k TEx
TEAATBHEHREZ R KEE, A EZE T,
CRTRERMA)S AT RZRERNELSKER
REERFERBET AL AWEL. HEBMEK.
B, YA ES. EFHRERIAE K, LR
(N B R

EFREZRTERREREANEERZRIT

Thts

200447 H29H



L 2 e

CHRTRERT AP LE4E UK, REILRS
FAMBEARK O, KRB, B0, 3
19934 ERA TE K. 19974 KILE K. 20034 % &
MBE ALY, B INAFTHZNER, BEANTE
XHE., ZARER, ZRTIREEFHBARESEHL
AREWEFRAXRENEBRNSG /., B2, BFiZL
BHWER, REFSASEXRFEYHAMRALE S
AMABRBE —HELKERT EDH, 4xtimEn
ERb—ERAFLEL., RYNAFENFETHE,
P HEESET ARG FRIEL AR R,

1995F 1 AZER K KB R EBEL BRI (Zk T
ASERFREMNA L (ZHRMX)), RELZ=ZKIE
BREAESETRFENAA T XBHEAS K2 —,
ARV EEXR T UM XBERTREHNLT AR
Bh, 5ZRTRAZRAS, NS85, AXK
R, AHENE, AXRVELINABFETKHMA
GHENTR, KRBT AEZEELL, FEILHF
o, AAYEHUERPRARSRLESTBBET BRI
WiemAERE, 2EFH-RITREZRE RS,
NENECEAARWAE, AXARARE = TH
BINKZFHBENRAERRETTRANE S,
HBUHRT (ZRIBASEFRFERFAE), A
FHMZE, AATASEE, RERZ.

CHRTIBNTASETRRHE A RNESL T LA
Zrmb, WERFAMERE, XA KM KN4
MR FRRIE, AENEETIEYTAERSER
FEHHEE, XN EANRY, £—FEXEAL
BEALDHBAARNELMETRETHEEH,
MTHEXRAREIARBEARREN, MEZ B
KEMS Kk, ZBhIRNFAIFREREWEES
EHEk, EABRFIHEE, AR ZEREE, T2




EmiEENAFR, KB RAT RGP, ER
¥HRWER EREEEHEREHA. EME, £
AFHHBREAR A THEAANZBRIRELSE
KW T #, T B REZIRTFENEN, #
BREGEFRGER, HEAZF,

FEHREERLT. ERARAHFEELSERTET

3¢

20044F9 H




o h

AY

onl

FZHEE =k T2, T1994412A14H FF X%
200356 A —HI TR T, FHLABTA, KEFEM.

E4M -k IRERZRSOHADNEARS ZHITRE
B, 4885 (CRIBESEFRFRFAE), K
M-k TRASERFERPRBHRFTRE, BrPE
HEAREASEFRERP T ABRE G SRR, E
FERXRNAERERERPF TENEN, A, BdHhE
fod iR, KE&dx, ®BS5E, BXRIEK,

(ZWTRERBRAAKEREY —FE (2T
BASERERPAE) 22—  (ZHRIEERX BREH
RREGHEM RERERE, NEFHHEARBKRT
= Uk B X M SRR B B R

SR TR TEMREEAGRE, KERHFER
ERBEHERE (BF. BEHEHER) WEAR, £#=
e E X B AZ600mA TR F. XMBERFH L, CEHAH
F. BHa67ok (HFFA2s526k), FERMEER
ARAEGMFE, BRIZCEZFESKENZL, Ak,
ERAE AR EAKERGTEANE, BRTEARH
Bk, BRBERMEBHT R, HRAE., REMOE
SRERMFTE. BRMERAKE. BRBAKENE
WA,

2% [ M 4 ) B S B IR = ok B X K E B
BIERER, RBARARFE. Z¥R. BHK.
BFE. EE, FAK, REY, FER, ZTR,. ¥
AE. HER., EMEHEAHLERBZER. FERK
REFERLCBEKFAFHKE, PEIREX) HEL+
MEBHRLE, FPERFRIS EAERAEFHREXH
fotg %, AEMh—HRTRH.

5 4

2005512 A




ABSTRACT

Yangtze River Three Gorges Project, which is a famous
project in the world, was started in Dec, 14, 1994. The
second phase of the project was completed in Jun, 2003.
And began it has to store water, generated power and been
opened to navigation.

In order to cooperate the project’s construction, Three
Gorges Project Construction Committee Office of the State
Council published a Series of books on Zoology and
Environment Protection in Three Gorges Project, with the
aim that to show the latest accomplishment on
environmental protection in Three Gorges Reservoir Area,
and to show the great effort that Chinese scientists and
researchers made. So the books are very important to
summarize the past and guide the future. The books also
propagandize our government’s attention on environmental
protection.

Atlas of Prevention and Treatment of Landslide and
Collapse Geological Hazards in Three Gorges Reservoir
Area is matching to Prevention and Treatment of Landslide
and Collapse Geological Hazards in Three Gorges
Reservoir Area. It is one of the Series on Ecological and
Environmental Protection for Three Gorges Project. It tries to
show the achievements of the prevention and treatment of
landslide and collapse geological hazards in Three Gorges
Reservoir Area by images.

Geological hazards in Three Gorges Reservoir Area is
highly quite often though the geological conditions of Three
Gorges Dam area are excellent. It is estimated that there are
4679 landslides and collapses under the elevation 600m
along the both sides of Yangtze River and its tributaries, in
which 2526 landslides and collapses under the elevation of
175m. They threaten the people lives and property, the
emigration project and the zoology and environment.
Therefore, our government increases investment constantly
to prevent geological disasters, and have already acquired



great effect on the prevention and treatment of geological
hazards. This Atlas emphatically reflects the achievement of
prevention and treatment of geological hazards, it includes
the summaries of geological environment, landslide and
collapses geological hazards, the prevention and treatment
project of geological hazards in TGR. Its authorization
belongs to Working Headquarters of Prevention and
Treatment of Geological Hazards in TGR Area, composed
by Guo Xizhe,Huang Xuebin, Guo Manchang, etc.. Leading
Office of Prevention and Treatment of Geological Hazards in
TGR Area, land and resource government of Hubei Province
and Chongqing City, MLR. Prof. Li Lierong of the
commissioner of PCC and director of GHCC, Prof. Liu
Guangrun and Prof. Wang Sijing of the academicians of
CAE, Prof. Sun Guangzhong of the academicians of CAS
devoted their great effort to the publication. Their
contributions has been highly appreciated.
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The strata lithology of Three Gorges Reservoir Area is of great
variety. Metamorphic rock and magmatic rock of pre-Sinian system
are distributed between rivers Liantuo and Miaohe in the east and its
two-side banks (the core of Huangling anticline where Three Gorges
Dam lays on). The carbonate rocks with intercalated clastic rocks of
neritic and littoral facies from Sinian system to Triassic system are
mainly distributed from Miaohe to Xiangxi (the west flank of
Huangling anticline), between the Guandukou and the Daning
River, as well as Wujiang River reservoir section and their side
banks. The clastic rocks of continental facies of upper Triassic
system and Jurassic system are widespreaded from Xiangxi to
Guandukou (Zigui Basin), west reservoir section of Fengjie County
(the east of Sichuan Basin) and its side banks. The clastic rocks of
continental facies of Cretaceous system and Tertiary system are
distributed at side banks of lower reaches of the east of Three
Gorges Dam (the east of Jianghan Basin). The Quaternary system of
loose deposits are of sporadic distribution.

Geological structure of Three Gorges Reservoir Area is quite
complicated. Its eastern part is vault Huangling anticline with a
strike NNE. Its western part structurally lays in arc-comb fold belt
with an axial strike from NNE in the west to NEE in the east within
the range of west Hubei Province and northeast Chongging City. Its
adjacent northern part is arc-line fold belt of Dabashan Mountain,
Jingshan Mountain and Dahongshan Mountain with an axial strike
from NWW in the west to NW in the east. Its southern part is arc-
box fold belt of Bamianshan Mountain with an axial strike from NE
in the west to EW in the east. They have undergone multiple
tectogenesis and fixed in the Yanshan movement at the end of
Jurassic period. The crustal movement in Three Gorges Reservoir
Area has been intermittent uprising movement since Cenozoic era.
Bounded on Fengjie County, the topography of the west of Three



Gorges Reservoir Area mainly takes the shape of low hills in eastern Chongging City, and
valleys are fairly wide and a few is narrow. The topography of the east is low-mean
mountainous region in Hubei Province and Chongqing City, and the valleys are deep
dissection and a few are wide. The topography feature of Three Gorges Reservoir Area is
coincident with strata lithology, and the strike of the mountains is in coincidence with the
structure as well.

The climate of Three Gorges Reservoir Area belongs to subtropical monsoon climate that is
mild and humid with abundant rainfall. Its perennial average temperature is 16.7 'C to 18.7

‘C and its perennial average rainfall is 987 mm to 1326 mm. There are lots of storms from
May to September.

Perennial average runoff of Yichang City observation station lying in Yangtze River
mainstream is about 4510 x 10°* m’ and perennial average flow is 14300 m%/s. The flow of
flood peak is 71100 m*/s and the least flow is 2770 m%s. Flood season is from May to
October every year.

The bank slope types of Three Gorges Reservoir Area can be classified into four categories
according to lithological composition. The first is loose and soft earth slope, the second is
massive crystalline rock slope, the third is bedded carbonate rock slope and the forth is
bedded clastic rock slope. The forth is major slope and the easiest to collapse and landslide,
and third slope is the next. The first slope is limited and easier to landslide. The second
slope has the least distribution and only its weathering surface crust can slightly landslide.
The third and forth bedded slopes can be classified into four types as the following:
consequent slope, insequent slope, transversal slope and reversal slope according to the
relation of slopes orientation and strata occurence. They can be also classified detailedly
using other indication. Generally, the order of the development of caving and sliding from
strong to weak are consequent, insequent, transversal (reversal). However, slope stability
and deformation and destruction mechanisms of collapse and slide are mainly controlled by
the nature of rock and earth of bank slope, the existence, number and occurrence of its weak
face (layer or zone), as well as slope pattern.



