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1. Geological Background for Lungmanshan Fault Zone
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China Earthquake Belt HR[EET

China is located in the world's two major seismic belts -
the Pacific Rim seismic zone and the Eurasian seismic
zone. It is squeezed by the Pacific plate, the Indian plate
and the Philippine sea plate. The seismic fault zone is
very active. The earthquakes in China are mainly
distributed in five regions: Taiwan Province, Southwest
China, Northwest China, North China, Southeast Coast,
and 23 seismic zones.
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Longman Shan Fault Zone ZE[|JWEE

The Longmenshan fault is a thrust fault in southwestern China, located
on the eastern edge of the Qinghai-Tibet Plateau and on the western
edge of the Sichuan Basin. It consists of three parallel fault zones from
west to east. It runs from northeast to southwest and is about 500

kilometers long and 70 kilometers wide. It is an earthquake-prone area.
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The Eurasian plate has formed a huge Qinghai-Tibet Plateau uplift due
to the backlog of the Indian-Australian plate towards the north and the
east. The Qinghai-Tibet Plateau flows eastward at a speed of 10-15 mm
per year. It is blocked by hard Sichuan blocks in the Longmen Mountains,
accumulating a large amount of tectonic stress and forming faults.
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Longman Shan Fault Zone LR

It has not been active since April 21, 1657. During the 300 years, the
frequency of the earthquake was less than that of the nearby
Xianshuihe fault, and the intensity had never exceeded 6 on the
Richter scale. Therefore, it was considered to have gradually Quiet
ancient fault.
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The Longmenshan tectonic belt consists of three fault zones:
Wenchuan-Maoxian fault, Beichuan-Yingxiu fault and Anxian-
Gengxian fault from west to east. The activity characteristics of these
three faults have changed from southwest to northeast. Backward
thrust with a right strike sliding component.
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Longman Shan Fault Zone LR

The Beichuan-Yingxiu fault, which undergoes a thrust
motion under the action of the northwest-south-eastward
thrust stress, is a thrust-type earthquake, and the
earthquake rupture slides westward with an inclination of
about 60.
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Characteristics for Longmanshan Fault Zone
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Many continent earthquakes in the world are translational fracture earthquakes or normal
fault earthquakes. The Wenchuan earthquake movement is a plot that is thrust over another
plot. This type of earthquake mainly occurs in the boundary zone of the plate convergence,
such as the Himalayan tectonic belt, the Taiwan seismic belt, and the Tianshan structural belt.
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Another feature of the Wenchuan earthquake is that the focal depth is shallow and belongs to
shallow earthquakes. The US Geological Survey estimated that the focal depth was located at
10 kilometers, and later has been adjusted to be 19 kilometers. The focal depth determined by
the China National Digital Seismic Network is 10 kilometers.
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Characteristics for Longmanshan Fault Zone
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Shallow earthquakes are enormously destructive. The depth
of the Kobe 7.2 earthquake in 1995 was also about 1
kilometers. The deOpth of the 7.8 Tangshan earthquake in
1976 was 22 kilometers, which are also the shallow
earthquakes.

EZBEMEREE AMBIFY > 1995F M 7. 240t BN EREEA
£910FK > 1976 FEELL7.843thBRE22TK » thiRRIFME o




Fault Name
Penguan
Yingxiu-Beichuan
Wenchuan-Maoxin
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BEN Alluvial plan in Chengdu at
E RN Quaternary

- Mg R Redland of Sichuan Basin

i E®[1ili Front Longman Shan

- E®E Real Longman Shan
Granitic craton of Real

Longman Shan
Epicenter of main shock 8.0
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Epicenters of after shocks >6.0 up to 25 May 2008
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Epicenters for historical earthquakes >6 for Longman Shan
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Shallow to Deep Earthquake
REIRERHE

Very shallow earthquake:0 to 30Km
HERRREE~0AEEMNIEZEME

Shallow Earthquake : 31 to 70Km
EN~TOREETZEHE

Intermediate Earthquake: 71 to 300Km
E71~300 2B EM AP ERE

Deep Earthquake: 300 to 700Km
E301~700 AR EF A FREME

Shallow earthquakes have a high frequency of earthquakes, accounting for
72.5% of the total number of earthquakes, and the released earthquakes account
for 85% of the total released energy. Among them, the focal depth is less than
30 kilometers, which is the main producer of earthquake disasters, and has the
greatest impact on humans. The impact of such earthquakes can range from 700
to 800 kilometers, and the chance of serious casualties is relatively large.
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Characteristics of Major Faults = EfEMRYAYIFE

Tibet Plateau Zipingpu _tFERK
- Reservoir Sichuan
! Yinkiu- 1 — Basin
’ Beichuan, " :
Wenchuan- /:7 Fault/" /Guanxian-
MEGWEH’;; % f;/ /7 Anxian
Eault » .'.,,.f ,’ Faull
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No 5% Fault Name =y Dip Direction {185 A Dip &
1 Wenchuan-Maowen X M-R 8 310- 330 50-70
2 Yingxiu-Beichuan BRF5-JE M| 305-315 50-70

3 Penguan (Quanxian Anxian) 7Ll-&B;1iE 310



Focal Mechanism and Principle Stress EEMBIMERES

4 - }
- ] - ‘1— S | ~l.\.
2 \\ - ~ = = RY e
\1., St

' ) '
Normal Faulting (NF) Strike-Slip (SS) Thrust Faulting (TF)
Sv > SHmax > Shmin SHmax > Sv > Shmin SHmax > Shmin > Sv
Normal mechanism strike-slip mechanism Thrust mechanism
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Normal Fault IEETR
Mechanism

Reverse/Thrust Fault F#E
Strike Slip Fault EREE

Sv: Vertical Principle Stress
Sumax: Max Horizontal Principle Stress
S. .. Min. Horizontal Principle Stress
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| Distance of Hypocenter: EERE Jf":f’f
41 2¢| 14Km (Information from CEA) r
19Km (Information from USGS)
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Table for Chinese Earthquake Intensity

REMtEINER
Inensity Judgement M
I No sense, only the instrument can recorc; 3
I Indivicual sensitive people feelin complete stillness; 35
M Afewpeopleinthe room feel at rest, the suspension swings sightly; 4
V' Most people inthe room, there are a few peaple in the outdoor, the hanging objects swing, the unstable utensils sound; 45
V Most people feel outside, livestock s restless, doors and windows squeak, cracks appear on the wall surface 5
W Peoplestand unstable, livestock flee, utensils fall, Smple shed damage, steep slope lanaslice; 55
MM Minordamage to the house, damage to the archway, chimney, cracks on the surface and water spray; 0
i Many houses are damaged, a few destroy the roached collapse, and the underground pipeline is broken; 6.5
[X  Mostof the houses are destroyed, a few cumps, arches, chimneys, etc. collapse, the rals are bent; ]
X Thehouseis dumped, the road s destroyed, the rockis massively colapsed, and the wateris rushingto the shore; 15
X Alarge number of houses collapsed, a large section of the embankment collapsed, and the surface changed greatly; 8
X1 Albuildings are generally cestroyed, and the terrain changes drastically; 85
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2. Controversy for Reservoir Triggered Seismicity(RTS)
IKEEfR A ME (RTS) RIFHY
Official ICOLD Terminology for RTS and RIS
RTSHIRISHE ZICOLDARIE

Old (misleading) term: . -
Reservoir-induced seismicity (RIS) IHE (GRFEER) KiF

IKEES| & 3#tEERD (RIS)
New (correct) term:

Reservoir-triggered seismicity (RTS) # (IFH) KRig .
IKEEFRMEERD (RTS)

The term which in the past often

sn s s ncorec o SEERGRIAE ) DK
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earthquake. However, they can Eﬁ;;!ﬁé% B2 > efla

trigger earthquake. £

ICOD observed 100 reservoir RTS ICODWQT‘WO/I?ZKERTS&?

cases with water depth higher Bl > KZRiEBIZ1003K » RTSEFHY

than 100m,the largest RAIEEAT6.4

magnitudes of RTS events
reached 6.3



2 Controversy for Reservoir Triggered Seismicity(RTS)

IKEEfA MR (RTS) HIFIN

The main reason for the reservoir-induced earthquake is twofold:

INAKEBZMBENEZRRABTRISHE -

The heavy load pressure attached to the reservoir bottom fault after the reservoir is
filled, breaking the original stress of the fault balance; infiltration of water filled into
the fractures of the bottom of the reservoir will create additional pore water pressure.

IKEEE KX EEMEMINNERES > TR THER AR AR FE ; EATRIERE
SERBRPRIK - FEMIBFLERKES -

At the same time, water penetration, soaking and pore water pressure soften the
rock and lubricate the fault plane. The rock mass is more likely to rupture and the
rupture is easier to expand. And the earthquake is the underground rock along the
fault. A shock that occurs when it breaks.

FIER7KRYEE « RENFLRKEARIL T &R » MMEEERERER » EE5hER25H
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The Most Significant Cases in the World tt5% F R EEAIZE4:

19624838198 > RETIFR#FHFET » 6.14% ; Xinfengjiang Dam in China
196398230 > LT KEE (Kariba) »6.14% ; Kariba dam on the Zambia-
Zimbabwe border

196652850 > HFHREEIYIZHIE (Kremasta) 2 6.34% ;
10@7F128H108 » FIEFRIFA4Y (Kavna) » 8 440 o



Table for Major Reservoirs Induced Earthquake in the World

R —LeF BRIKEEIS R ER

Time for U 725
. Height of Storage Storage s Max. Tither
Reservoir (Co%r;try) 7K (] Dam &/ Capacity EE Time B7K Earltnl':tljlake Earthquake Magnitude &
m 2(10°m3)  E¥idl fméﬁqrm BAIBEEM  Kwms
=Rt
Koyna (India/ENE) 103 27.8 1962-06 1963-10 1967-12 6.4
Xingfengjiang (China) #1E
. 105 115 1959-10 1959-11 1962-03 6.1
LR E)

Kinnersani (India/ENE) 61.8 1965 1965 1969-04 5.3
TFIRTEAK (USS/HITFHEX) 233 27.8 1974-07 1974-12 5.1

Marathon (Greek/7 i) 63 0.4 1929-10 1931 1938 5
Kremasta (Greek/75 Bg) 165 47.5 1965-07 1965-12 1966-02 6.2
Monteynard (France/7%:E) 155 2.75 1962-04 1963-04 1963-04 5
SR F (China/H [E) 74 3 1992-04 1992-04 1994-12 5.5

Bajina Basta(Yugoslavia/
N 89 3.4 1967-06 1967-07 1967-07 5
rHTHIR)

Kariba (Zambia/#% EEIF) 123 1750 1958-12 1959-06 1963-09 6.1
Aswan (Egypt/i2 %) 111 1640 1968 1981-11 5.6
Oriville (USA/ZEE) 235 4.4 1967-11 1975-08 5.5

Volia Grande (Brazil/EE2 FH) 56 23 1973 1973 5



Conditions Required for Reservoir Triggered Earthquake

KEBAZMERERFHEY
1. The reservoir is located A s
on an active seismic fault. 1. 7J(‘E1‘ FIERI R
2. The dam is high enough MrEL >
that the water depth is 2. 7kiN B S ENK R
large enough. K >
3. The w_ater storage : 3. KENE KEHEH
capacity of the reservoir *
Is also large enough.
4. High frequency for 4. =INFERTEKMEE
impounding and K > 7J(*II_JI=E:E1E* °

discharge of water with
large change in height of

Theaehiviits consider that the Zipingpu Dam fulfill the
four adverse condition to trigger the earthquake

SIFE IR AIBE S 7 e 15 At RV AFh AR R SR 4.



Opposite Opinions for Wenchuan Earthquake
Triggered by Zipingpu Reservoir

The epicenter of the reservoir earthquake is only located within 5 km of the reservair,
and the focal depth is mostly within 5 km, and rarely exceeds 10 km. Wenchuan
earthquake, no matter the starting point of earthquake rupture (microscopic epicenter),
the distance from the direction of the earthquake rupture is much greater than 5 km.

KEEH R EE TN A AE K E N L E B, — AL FKEE L H T 5 kmdEEIN, BEIREE K
2765 kmN, DAHBEIT10 km pOIHEE, JoIe&HUEMRAE LG S (HLE ) B 52 HUEE
SAEAR 5 TR Y B BRI K T5 km.

The magnitude of the reservoir-triggered earthquake is generally small. The largest
reservoir-induced earthquake recorded in the world is only 6.4. However, the magnitude
of the Wenchuan earthquake is 8.0. The energy released by the earthquake is more
than 200 times greater than the energy of the largest reservoir earthquake in history.

7k}'“ ERMEER IR/, B EEIRRRRA R KK EIRE A HIEENG. 448k, 73011 H
BEHIERNS. 0, ZHMERKEREE LR B i KA /KERERRE & K200%4.

The proportion of reservoir-triggered earthquakes is relatively small. There are more
than 10,000 large and medium-sized reservoirs built around the world. However, only
101 earthquakes have been triggered by the reservoirs, which account for only over
10,000 registered in the World Dam Conference. About 1% of the total number of
medium-sized reservoirs.

7K BRI R M E EL 3R/, SRR P ROKELH 1. (B EAE R /KEHER
X101, EAMYE RN ERICH 1 T 2 RE R, FRUKE S A% L.



4. There is no foreshock in the Wenchuan earthquake, and it is

5.

not a series of foreshock-major earthquake-aftershocks. The
Wenchuan earthquake and the reservoir earthquakes in the
past are obviously different from the phenomenological
comparison. The size of the Wenchuan earthquake, the
location of the earthquake, the earthquake sequence, etc. In
terms of the aspects, it does not meet the basic
characteristics of reservoir induced earthquakes.

NIBtRSBENR, FRTIR-ER-RENRY. NIPHREIEZLERN
IKEESER, MIRRZFRIFILE, BEARRIARRE]. X I[FHBMEE A/ ~ R
U ERHHMERFIESE LBATSKEFLMBRNESSS.

The Wenchuan earthquake was caused by the fault thrust
movement. So far, no thrust type reservoir earthquake has
been discovered.

X MR RY R AIEEIE RN 29 R A AR HK EHER.
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3 Design Parameters and Data for Zipingpu Reservoir
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Dam top elevation: 884 meters
Toe board foundation elevation:
728 meters

Dam height: 156 meters

Dam roof length: 663.77 meters
Dam top width: 12 meters
Normal water level: 877 meters
Lowest Level for Water
Discharge: 825m

Corresponding storage capacity:

998 million cubic meters

Limit water level during flood
season: 850 meters

Total storage capacity: 1.112
billion cubic meters

Adjust storage capacity: 774
million cubic meters

The peak flow in 1000 years:
12700 cubic meters / sec
Average annual flow above the
dam site: 469 cubic meters per
second
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Main Rockfill (zone 3B)
77 Sub Rockfill (zone 3C)
ﬂ]I Downstream Rockfill

Water Level 8287

(2008.05.12)




Typical Vertical Expansion and Compression Joints
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@ Face slab reinforcement
© Mortar pad
€ Bottom waterstop
ﬂ Upper water barrier
© Anti-spalling steel for high CFRDs
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€ Mortar pad
€  Face slab reinforcement
(4]

Bottom waterstop
Continuous reinforcement for broad, flat valleys, not continuous for U- or V-shaped valleys



Typical Horizontal Construction Joint
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Face slab

Joint formed normal to face above reinforcement

Reinforcement continuous across joint

Joint greencut below reinforcement unless bottom waterstop is used
Face supporting zone
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Special Designed Water Stop
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Vedajuntas corrugado (GB)
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Waterstop before placement of cover
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Dislocation damage observed after cleaning the damaged concrete
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4 Geohazards and Damages Towards Zipingpu Dam
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The outer dam of the top of the

The top of the reservoir was reservoir lands on the downstream
affected by the earthquake, and backwater slope. The dam is about
the left side of the photo was 70 cm below the center and about

30 cm outside the downstream.
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about 15 cm from the right side
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Displacement of access way and the crest of Zipingpu Dam
—This measured up to 630mm

SR P55 7K BE 23 HH 36 B F TRES HONL B — AR KA 630mm
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View of landslide boulders from the left slope of the abutment on the dam
crown. 31° 02’ 08,89”” N — 103° 34’ 40,81” E
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Compressive failure of Slab No. 23 and 24 at the
central parts of Zipingpu Reservoir

HEITHKEREE23 ~ 24 SIRZEHITF



The outer guard of the dam crest of Zipingpu Reservoir was
shaken by earthquake and fallen to the downstream of the
backwater slope

SEPER K BEHUITOMP = IR B R, It E Bk 4% T I



On May 12, 2008, the dam of the Zipingpu Reservoir on the Minjiang River,
which was damaged and formed a huge crack in the Wenchuan earthquake.

20084E5 A 12H, BJIIHBTEZRES, TERRERKEERIRIT IR K BEAYL,



Vertical fractures on the right side of the dam axis due to differential
subsidence of the dam body in relation to the rigid section of the
emergency spillway. 31° 02’ 08,21”” N — 103° 34’ 18,42 E

M R 22 (B 248 2 B F HAHE X - 7 /= e 8 P B B A [RT T
EEREY, 31°02°08,21” N —103° 34’ 18,42” E



The roof of the buildings on crest of the reservoir
was damaged by seismic shearing

IKEEMTRES St R I1ERSBEHZH
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The permanent settlement and horizontal
deformation at Zipingpu dam in the pre-
earthquake period were 200mm and 8O0mm
respectively. If the permanent deformation
at pre-earthquake period is considered, the
earthquake induced permanent settiement or
deformation would be reduced obviously.
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Leakage of Dam After Earthquake
RS RIS

As the water level of the reservoir
increases or decreases, the seepage
flow increases and decreases
accordingly with slight delay. The
maximum seepage flow measured
by the dam history is 51.19 L/s on
Oct 30, 2006, and the
corresponding reservoir water level
is 874 m.

The seepage flow of the dam
gradually increased. The seepage
flow increased from 10.38 L/s
before the earthquake (May 10) to
18.82 L/s on June 1, 2008 (the
current seepage flow is basically
maintained at 19.0 L/s). Left and
right; compared with before the
earthquake, the seepage water
quality was turbid after 1 to 2 days
after the earthquake, and the
sediment was entrained. After that,
the water quality became clear and
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It may be caused by fissure water generated by
earthquake-activated bedrock fissures. Due to the
earthquake, the original joint fissures in the rock
formation at the dam site will be vibrated and
dislocated, resulting in the opening, enlargement,
dislocation and penetration of the joint fissures of
the original rock formation, forming a seepage
channel, which leads to an increase in seepage flow.
As for the turbidity of the dam from 1 to 2 days
after the dam earthquake, the preliminary analysis
suggests that due to the earthquake, the dam
rockfill body is squeezed and displaced, and the
granules are broken and fine particles are formed,
during rainfall and Under the action of seepage
water, fine particles are taken out, which causes the
seepage water to become turbid.

Although the seepage flow of the dam is still in the
normal range compared with similar normal-
operated dams at home and abroad, considering
the seepage flow and the change of water quality
are the most important indicators for judging the
safety of the dam, it is recommended to strengthen
the seepage of the dam in the future. Flow
monitoring, paying special attention to the change
of seepage water quality, and if necessary, physical
and chemical analysis of sediment in seepage water
to more accurately determine the source of seepage
water.
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Affected Reservoirs Near to Wenchuan Earthquake
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The PGA along the crest of Zipingpu Dam was greater than 2
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Miaziping bridge is 1436m long with a height of 100m, and
has 19 approaches with T-girders. The earthquake caused
the shifting of bridge girders longitudinally and laterally.
One of the T-type girder approaches collapsed. The distance
between piers was increased by more than 50cm and there
were all-around fractures, spalling and bending cracks
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The two-lane tunnel nearby Zipingpu dam is 1km long, and
the linings at several locations were damaged. The damaged
sections of the tunnel were re-bolted and shotcreted.
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After the Zipingpu Reservoi was én%ptiea, the upstream reservoir was at
the bottom of the Minjiang River. The liquefaction side collapsed in the
mud and sand part of the beach land.
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The right bank of the Minjiang River near Miaoziping of the
Zipingpu Reservoir was cracked due to the earthquake
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Through the surface rupture zone formed by the Shuimo-Miaoziping fault
in the Zipingpu Reservoir in the Wenchuan earthquake, the road was
broken, and the vertical and horizontal displacements reached about 5
meters.
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Several surficial slope failures in limestone unit in the vicinity
of the Weizhou and the Zipingpu dam site. The surficial slope
failures in limestone unit was spectacular and continued for
several kilometers as they are clearly observed in satellite
images.
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During construction of Zipingpu
Reservoir, rockfill materials were
excavated at the slopes near the
bank of the river. The original
quarry remnant slopes are
exposed and collapsed due the
earthquake. The exposed rock
indicates that the rock s
limestone from Carboniferous
Age.

RS S/KEER T HIE > fEnF
P RYFER L2 ERE
FMR > FRRADRRFINE
BHINE - RBNESARESA
EARLHANARE °




At the wupper reaches of the
Zipingpu Reservoir, the peeling
type (shallow layer) debris flows
on the left bank of the Minjiang
River. The debris channels
occurred mostly at the top of the
slope or the upper sections of the
slopes, which are one of the
characteristics of  earthquake
collapse.
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The dense network of anchors
protected the slopes but those
slopes without anchoring works
were severely collapsed.
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Landslide view on the slopes of the reservoir 200 meters from the crest of
the dam
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Rock Falls In The Zipingpu Reservoir Area
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Slopes next to Zipingpu Reservoir were collapsed due
to the Wenchuan earthquake
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Water Wave Impact During Earthquake
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At the time of the Wenchuan Earthquake on May
12, 2008, the huge swell of the Zipingpu Reservoir
and the fishermen who were caught in the bottom
of the reservoir by huge waves.

The Zipingpu dam management said: The
reservoir water waves caused by the earthquake
will involve a few people fishing in the reservoirs
in the reservoir water! A man who lived next to
the Zipingpu Dam said that his son was swept
away by the big waves during the earthquake
when he was fishing in Zipingpu. A man who
escaped from Yingxiu Town, Wenchuan County
said: "In the earthquake, I saw the water level of
the Zipingpu Reservoir soaring. I also saw the
village in the mountain disappearing instantly in
the mudslide. The scene is terrible!" The purple
caused by the Wenchuan earthquake The lake
sluice of the Zipingpu Reservoir may also lead to
the 213 National Highway from the Zipingpu
Reservoir to the Yingxiu Bridge ( 2016, Zhong-qi
Quentin YUE).
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The Other Hazards Caused by Earthquakes in Reservoir

KRS | AR HMEE

Formation of barrier lakes
upstream.

The landslides will generate huge
waves that overflow the dam and
cause damages (For Vajont Dam in
Italy in 1963, the geological failure
was in a valley wall leading to
landslide at 110 km/h into the lake.
Water escaped in a wave over the
top of the dam. Several villages
completely wiped out with fatality
of 2,000 persons).

The landslide caused the soil falling
into the reservoirs and
accumulated in front of the dam.
This will seriously reduce the
capacity of the reservoir and
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Serious road traffic
congestion near
Zipingpu Dam after the
earthquake
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Are We Lucky?

The Zipingpu Hydropower Station reservoir area is the
first epicenter of the 5.12 Wenchuan Earthquake in
2008. The intensity of the earthquake at the epicenter
of magnitude 8 is 11. As early as before February 2006,
a few of the experts raised the concern that the design
for earthquake resistance for Zipingpu dam was only at
seismic intensity of 8 (Because of a reservoir, the
regional assessed intensity of 7 should be adjusted to 8),
However, it had not been able to attract the attention
of relevant departments.

Despite the Zipingpu dam was design to resist
earthquake of intensity of 8, but it was lucky enough
that there was no collapse at the intensity of 11.

Impounding water will generally be discharged to the
lowest capacity of Zipingpu Reservoir for generation of
electricity before next rainy season if practicable.
Besides, It can get sufficient capacity to hold excessive
rainwater for the coming rainy season. Because the
actual storage capacity of the Zipingpu Reservoir was
only 1/3 of its full capacity (i.e. nearly at the lowest
water dischargeable level of the reservoir) just before
the earthquake, the reservoir did not collapse. The
Chengdu area and the entire Chengdu Plain were then
safe. Isn’t it?

FENE=ES ?
PSR/ EBEEEX, 1F
Fe20084E5. 12730 || RHERIHE —E
H, 8L R Hh = 2= i R R EE
11, BAE20064E2 H, #EZE S
e, IR E N8R E R
SREPEEINEDUE IR, [H—EARRE
5 JSERI IR EEA.

HERSRPEERN R (N RE TSR EE, &)
ﬁ%ﬁnm&%k%g¢ﬁﬁﬂﬁ
Sia.

MR FATHIE, E T —ARFLZ

A, BRSSP EISREFEA
PRI AR LI AR, i
5, BERILIRGRBHAERAR
A RIRHI BT ZHIMK, =5
TSR PR K BRI SERRE K BN
HRATHI A ERIL/3 (BIJLF
T RBERARTISEARARAL) , SREF
BRMEE R R T oRISHR, AR
T X R BN R IR =2 5 T HE?



o Flin {

Chrer

& L Minjian
.
_'-i.‘:" Iver T
3 495 MW B,E“:Eia
JTJI Bl ¢
ot
/IIE‘I\
Shiclping River ® | Maoxian
160 MY i Naw
— Fulang %
- Lixian 360 MW
angye 11 >
K MW Wenchuan
Shapai ¢
e Yingxhuwan Talpingy
£ MW 50 Mkw S
Yualui 1 .
m 160 MW I | picenter ai“m DE.'F“E
40 Lipingpu fuangha
Tol KW . -
@ (X1
a9

Major Earthquake Impact on Dams with Power
Stations Around Minjiang River
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The High Dams in China To Be Concerned

Name & #R

Shuangjiangkou Dam

Jinping-l Dam

Lianghekou Dam

Xiaowan Dam
Xiluodu Dam
Baihetan Dam

Nuozhadu Dam

Laxiwa Dam

Ertan Dam
Changheba Dam

Wudongde Dam

Shuibuya Dam

Goupitan Dam

Houziyan Dam

Zipingpu Dam

Dam height of greater than 300m: 3

B

Province or city

=E4]
Sichuan

Sichuan

Sichuan

Yunnan
Yunnan

Sichuan/Yunnan

Yunnan
Qinghai
Sichuan
Sichuan

Sichuan/Yunnan

Hubei

Guizhou

Guizhou
Sichuan

(Including in construction)
Dam height of greater than 200m:20

Impounds
B7KA

Dadu River
Yalong River
Yalong River

Lancang River

Jinsha River
Jinsha River

Lancang River

Yellow River

Yalong River
Dadu River

Jinsha River
Qing River
Wu River

Dadu River
Min River

B9 o ) Y = 3

Height (m)
1
312
305

295

292
285.5
277

261.5

250

240
240

240
233

232.5

223.5
156

Type 5!

Rockfill
Arch

Arch

Arch
Arch
Arch

Embankment, rock-fill

Arch
Arch
Concrete-face rockfill
Gravity

Concrete-face rock-fill

Arch

Embankment

Concrete-face rock-fill
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5. Questions To Be Meditated

1. Can Zipingpu Reservoir sustain for
another large Earthquake wunder the
following condition?

A. Under Earthquake of M8 or higher.

B. The water is impounded to 877m.

C. The spill gates are damaged that
cannot be opened in two days but
the water level raised due to the
storm water.

2. What the administrative measure for

Zipingpu Reservoir to wundermine the

hazards from the dam failure? We can

consider:

A. Reduce the capacity and the height
of water storage.

B. Reduce the speed of impounding and
discharge of water.

C. Provide separate and emergent
electric power from other source to
maintain the function for the gates.

D. For the above measures, can it be
compromised with efficiency and
costs without deficit?
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3.There are a number of large and

reservoirs constructed in China
particularly in the highly seismic in
western China. A few of theme has
height greater than 300m. Will they be
safe?

4. Is the hydropower exploitation in
China 15 overdeveloped with
reasonable plan?

5. Could earthquake be predicted? How
about the performance in this aspect
after the correct prediction in Hashing,
one of the big cities in China?

6. Could the Three Gorges trigger the
Wenchuan Earthquake? A few of the
experts have raised this point.

7. Regarding the safety problem in
reservoir, are we psychologically in
mind that “ give up eating for fear of
choking”?
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6. Some Suggestions After Meditation

To improve the seismic design idea and
codes as well as to contribute
advancing studies in the field of seismic
safety of dams.

To establish regulation to review and
control the construction of dams in
highly seismic area that directly above
active faults.

Establish remote, land and built-in
seismic and settlement sensor network
in high density.

Establish alarming system to public
with direction.

Educate citizen to know more about
earthquake with corresponding action.
Factual inspection reports should be
published by government to rule out
rumors and mis-understanding.
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10.

Some of damages aftermath
earthquake should reasonably be
reserved before the inspection and
study by professional experts as far
as possible.

To encourage the evacuation of
citizen from highly seismic area to

avoid “Damage-
reconstruct-damage” vicious cycle
situation.

Implement scientific rescue to avoid
rescue becomes another new
burden. The Lushan earthquake
demonstrates that China has

already improved a lot for response,
organization, material levelling and

transport, medical treatment as
compared with the Wenchuan
earthquake that happened five
years ago.

Provide more rescue shelters and
facilities in mountainous area.

Some Suggestions After Meditating

10.
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After Expressing My Viewpoints for the Above
Questions, What Are Your Opinions?

END
Thank You!
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