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Fig.2 Active tectonic setting of Pusiluo Dam-site

area at Jinpingshan of Yalongjang River
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Table 1 Characteristics of deep-seated rupture zone in Pusiluo Dam-site erea
. . %) () B A
MNE W5 HEm EHEm BFHEEXEFLE/M B EH R F/m <EBE  DEE I I m T
I PDI2  1775.59  249.2 89.5~185.1 185.1 3 2 1 4
PD30  1736.6 198.7 139
PDO6 1 692.62 199 185
PD56 1652.12  220.5 190 1 1
I—M PD58 1695.53 101.6 80 ~ 85 2
il PD48 1 880.62 361 65 ~ 338 301 7 2 5
PD54  1824.7 246 50 ~ 100 212.5 3 3
PD40  1777.89  203.5 196
PD52 1716.98  200.6 159
PDS0  1668.76  213.5 196
\% PD38 1 869.51 150 130 ~ 140 > 150 1 1
PDI8  1781.98 200 136.4 ~ 172.8 172.8 2 1 3
PD36 1734.86  204.6 165 ~ 175 175 1 1
PD24 1698.19 199.8 163 163 1 1
I PD04 1783.68  250.6 101.4 ~ 187 187 3 3
PD34 1721.59  204.5 201
PD02 1 645.97 243
I PD44  1930.79  203.8 56.5 ~203.8 >203.8 9 9
\% PD42  1929.32 359 70 ~ 132.7 330 10 3 1 6
PDIO  1915.67 145 71~ 145 > 145 6 2 4
Vi PD46 1816.59  250.3 132 ~ 215 215 5 ' 1 3 1
PDI6  1768.52  299.5 134 ~ 185 185 6 1 1 4
PD32 1725.08  203.3 95 195 1 1
PD26 1659.77  202.8
I\ PD20  1918.93 199.3
PDI4 1783.14 201 83.5~173 173 9 1 2 1 5
PD28  1719.59  202.8 68 ~ 103 164 3 2 1
A PD22 1779.79  254.5 51.5~133.5 223 13 1 5 3 4
I PDO8  1649.08  230.6
£2 AUBEUK BB KR ERE"
Table 2 Depth of large-scale rock loosened zone in Daliushu Dam-site area
ER AR
g RERETWR BE/m  WEHEEEm  FEHE  ME ARENTE BE/m  BEBEERE/m FERIE
1> 313 # 1247.82 13 BRLER M4 338 4# 1252.93 40.0 38 X AL B0
307 # 1256.97 37 L/NIE =R S 304 # 1265.23 >69.9 /NIRRT S
319 # 1273.21 84.8 L/NCIE=R" 324 # 1 265.89 102.0 L/NE RS
303 # 1289.24 >61.3 L/NZIE=R"S 342 # 1 288.74 >49.0 L/NIE =33
309 # 1321.49 >63.8 L/NIE=RT S 306 # 1296.37 >148.4 /NIE=g S
311 # 1363.91 >63.0 /I E=g"3 308 # 1307.54 268 [/NIE=R"
305 # 1369.52 105.00~121.90 #AzhAE& BEAR 354 # 1245.85 25.0 iR G /N
BE#R 343 # 1261.96 60 L/NIE=g S 334 # 1329.50 63.5 /NI =R"3
341 # 1287.26 >54.70 L/NIE=R"3 344 # 1347.25 >49.10 /NIRRT
323 4 1293.11 > 85 maEiEE WBEHLO 360# 1 245.61 41.0 58 XAk S0 7
345 # 1297.01 76 L/NIE =R 330 # 1284.55 >113.7 B E &
325 # 1320.24 91.50 LIRS 328 # 1 301.68 >102.40 L/NAIE=R"S
327 # 1 348.49 >42.50 L/NIE=ES 346 # 1.324.65 103.75 L/IE=gS

*  ERBNAFRREHW BB BELBE — Rk THRRRE (TEBRK), 2003

* %

H KA AR AW BRI b . BBl F B R 7 RAMRIE CRWIR R 8) TRMAMSE, 2002
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Table 3 Ages of the latest activities of the major faults in Daliushu Dam-site area
F5 W2 RAERS W R B IE 0307 vk F#/ka - 3:3
1 F; - 01 W REN REWER HEE 13.82+0.54
2 Fy; -02 R REN W B R ARLE 17.83+1.7
3 F, 346 - 70 m REKZER ESR ¥ 20
4 F, 336 - 10 m Wi 2 T ESR ¥ 50
5 F; 331 @ 13 m K416 7 2 T ESR ¥ 144
6 F®-C o 145 S A BEWNER oY 5 S 19.29+ 0.44 AH)E B
7 F,®-D 8 R 7 0 RANER HEEE 21.78+2.15 BIHE Fou
8 F®-A v 0 2= W KW 2R EeR o33 14.53£1.5
9 F,®-B koM KW 2% AR 17.38£1.86
10 Fyi - 60 BRI AT R REWER R 15.79 +1.62
11 Fyo; - 61 WA AT R R R 2 5 n7 3 37.80+1.59
12 Foy - 62 EWERATEEN REAWER MR 47.594.06
13 Fop - 63 TRERKN *ENER b8 5 25.06 +0.37
14 Fy, - 64 THERAN BEwRR MRk 26.3121.14
15 Fy - 16 wHa Bk 10.53 + 0.66
16 Faor - 30 ¥, BEPRA KB E 15.85+1.1
17 Fyy =37 Renws b3S 7.10+0.67
18 Fap - 41 net SRtk 7.99+0.48
19 Fay - 44 ¥, BHRUHRA bt 53 82.9:9
20 Fyo - 48 ®. ERUHA KB 15.59 + 0.44
21 Far - 49 nyt R 24.52+1.18
22 Fyy - 50 Bt KR 19.64 + 0.62
23 Faor - 51 aERt KR % 8.76 £ 0.45
24 Fay - 56 ¥, RRU%HA KB 12.23£1.13
2 Fa - 11 Kk H o HENER AN 20.382.1
R4 BEHRFNURBPRUETRHROEIER (Hxm[ ~ |1 ¥2)
r.I'able 4  Active features of the faults in deep-seated rupture zone of Pusiluo Dam-site area
WRHRS =R GER/MEMEA) KB /m Ed:3; BHHSE B A FR/ka R R
fs (X£K)  N40° ~ 50°E/SE/70° ~ 80° 1 800 AITHET0~90m  FB-WH—-HK TLI49+16 ESR205 RDI8#90m
H R UTEE 30 m A TL90+ 11 ESR1I66  RDI8#90 m
AITHY TL258 +26 ESR279  RDI2#85m
SL15 (AK)  N45° ~ 80°E/SE/40° ~ 63° > 1000 KFH KA BE TL>Q EeEE
, X#110m
fis (AR) PB4k  TLIS8 + 25 ESR168
fy (ZEB)  N30° ~ 40°E/SE/60° ~ 75° 1 400 HE-HE~HE
F; (£R)  N36°~S51°E/SE/79° ~ 88° Z K 600 A K 100 A NEE W~ E WAL
fu (HR) N52°E/SE/65° ~ 70° 500 ~ 700 3w 32 wh— 1E B
fy (ZR)  N60° ~ 70°E/NW/70° ~ 80° 300 A HEE B — A e v
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Table 5 ESR dating of the mid-little faults in Daliushu Dam-site area

e RS RFEALE /m Wi Rk GE a4 e ) B AR IE 1% /ka £
1 310 TUrEE 10 NW282°/SW/69° K G = 37.1 F,
2 324 L ¥rEE 55 NES55°/SE/50° REAWER 26.1 I
3 324 EWEEE 11 K EWE R 29.2 Js
4 324 L UrEE 52 NES5°/SE/50° BAEWEZER 35.5 I
5 308 L WEEE 189 NE50°/SE/78° K 5 2 e 24.5 fso
6 308 T 103 NW300°/SW/50° A EWER 21.7 fn
7 308 AT 103 NW300°/SE/50° KEWZ T 28.2 £
8 308 kU BE 225 Il 88.6 fr
9 308 EWrEE 112 NE83°/SE/62° LEWRER 38.8 fx
10 321 L UFEE 64 NW350°/SW/70° JifRa 32.7 fis
11 311 ¥ F1H 63 NE60°/SE/29° K4 5 1 2 e 25.0 fy)
12 303 ¥ FIH 60 NE45°/SE/37° X 5 0 2 e 9.8~17.4 Ly
13 346 660 NE65°/SE/15° K 052 e 175 Fauo
14 346 486 NE15°/SE/60° BREHZER 44 Figr
15 346 b ¥ EE 253 NE10°/SE/80° A=REN 85 Far
16 346 U EE 311 NW326°/SW/40° KEW R Y] Fa,
17 346 LW EE 70 NEBO0°/NW/62° REWEZER 20 Fs
18 336 E¥EE 10 NE70°/NW/68 K B b 2 50 F;
19 331 L¥EE 13 NE70°/NW/68° Y EARCN. )= 144 Fy
20 360 b W BE 485 NE60°/NW/66° KER 74 2
21 360 TR EE 797 EW/S/85° K& Z e 46 Fyy
22 360 R REE 915 NE70°/NW/56° REWER 351 b
23 360 LW 665 EW/S/53° B )
24 352 AEE 132 NE80°/SE/87° TREWER 78 Jio
25 304 B8 NE73°/SE/48° maR 6.0 F,
26 332 T Xt 46 NE70°/SE/85° K2 R 27 F;
27 325 T X 42 NE80°/NW/39° RN Y= 30 Lo
28 325 T 3ZfA 45 NE65°/NW/58° HEWEZER 56 Fiy
29 343 T3 104 NES57°/SE/40° R AW R 18 Fy
30 341 T 23 NE85°/NW/31° RER 76 Fiy
31 305 T XA 119 NE73°/SE/77° KER 156 Fe
32 305 T X 71 NE74°/NW/67° =R 75 I,
33 319 T X 75 NE76°/NW/88° HREHER 73 fis

HHMNER, G5B ZERMITIE. KBA  HRAEAN:

BRIV A KB 7 R AR, — 2 3 3R o 1R
R, 5—F AT RE R R B I
2.1 HRAFSHRBRETHTE

L7 % L AR AR T R B R R

1) EHXRANE 30 km ¥ REEEREYZRE
EPIRE, HEGXNBRESFH, HLicH
SMUBJERBBERET M=>4.7 KL KRR

SR L — /& T W7 243 S HE AR 2 km Ak 38
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Numerical Modeling of Water Waves Interaction With Soft Mud Beds:
Based on an Empirical Rheology Model Featured by Hysteresis Loop

Qi Peng, Hou Yijun
(Institute of Oceanology, Chinese Academy of Sciences , Qingdao, Shandong 266071, China)

[Abstract] On the basis of the semi-empirical rheology model of soft mud under such oscillatory external
forces as water waves, a vertical 2-D numerical model is developed for simulating the interaction between surface
water waves and underlying soft mud beds. The rheology model used is featured by remarkable hysteresis loops
in the relationships of shear strain versus shear stress and the rate of shear strain versus shear stress and strong
nonlinearity. A logarithmic grid from the water-mud interface in the vertical direction is employed for numerical
treatment, which increases the resolution of the flow in the neighborhood of both sides of the interface, thus
contributes to reproducing the characteristics of wave boundary. Model verifications are given through
comparisons between the calculated and the measured bed mud mass transport velocities as well as the rate of
decay of surface wave heights.

[Key words] mud mass transport; wave attenuation; soft mud bed; rheological model
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Deep-seated Rupture Zone—a New Seismotectonic Style

Li Yuanjun
( School of civil Engineering, Wuhan University, Wuhan 430072, China)

[Abstract] In hydraulic engineering, deep-seated rupture zones have been discovered in some dam areas,
such as Heishanxia of Huanghe River, Jinpingshan of Yalongjiang River and others. It is a new geological
structure phenomenon. deep-seated rupture zones are usually situated in the pleistoseismit generating faults.
Historic earthguakes frequently occur along the active structure zone. Deep seated rupture zones are 300 m or
more beneath the surface, far exceeding the depth of surface unloading range. They are bound up with the
dynamics effect of rock mass during earthquake happening. This paper discussed the seismologic reasons for the
occurrence of deep seated rupture zones according to elastic wave kinetics.

[Key words] deep-seated rupture zone; pleistoseismic generating fault; unloading; rock dynamics
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