ot 3:u05

HE91H

- 38 . Shanghai Geology

A Kaiser FNAMN D FBPHEFREHRR

ﬁ"] ,].%.' 22

o’

('K E AAIRGREEXELTRE EE 200092
PEAETWER L& 200002 ChETEELRAATEARA] L& 200072)

A B ZCAUN/ T RRNEONERAR, B TR TEBER T RINES Kaiser BNHGTITE, D475 21
BYFS RS RHIE , JR B R T M E RN T — AT IRRR 157

RBA SO Kaiser W 10128671 1AL

1950 AE B E Y H Kaiser, ] HEEHAZ T
— R VE MBS B SRS, SRR NS
IR AT BN K2 E, B R SIS s 5
SRIG I, AR XM BLE R 7 K B Kaiser BURT. 2
A Kaiser A IS A R RIRIE 2B RS &
SHRGPIR T R BN, KET RS & 5N
HERLZ -EFUHMN, W FATRRAEREGX
Pt AORBE R % MR A7, B R AR
P R A R TR T 58 B A R A T 3 R ML
YR EF P E R AR E R GG EH N
B, ORISR S S50 85 R WA &3 IR
/N T LARI AT R 7 8, TRD TR B &
5 HFTITE S T o i R e A b AT P R A
REAEE, AHEEHES KL, XiEHAERX T
ERZ 0N AFICIZThEE. B, 7T AR B —5%
HEHRMETEEREN A QRN M,
AR Kaiser A0 IR 7 B R,

1 &% Kaiser R 771456 UEFR

BEAMHSEREBE R, pNMERZE
FERRAEREHMEREE, NAEahE/THaE
Bo 5HNN T HST YN T UESESTY
KEEZEMEEBRZEGRERH, EM1Z+
MEAREAN ARG S, EXENREARE
FEWFE R RN TEMRAERT , OB 2 & 2 1]
BT IR SRR RO R e

ROVER T SA TR, TTRA R I &
ML AT R O Kaiser ALREHIRTR . R4

BATHIfEMREE -5, BRI R A, BRbiE
1 ~2em, WEMIDKRBE, REPELMEBHA
T SR I K250 20MPa, RIS R L B SE f ELE
WA =S, B, TR RN . M —
RINTE T 10MPa B, FAE N {730 30 7= A — 45
B HE RS ERIEE, ZEHEE I L.
LMEE MR TS  HIATENRT, 46153 10MPa
LRIMB-M S B LA 24, £ 10MPa B, i
P BRI R 5. it B A {E gk T 2
14MPa, WefB] W/ K P2k, KBS —RIFHF
HEIRT AN, BB S RN TR BT R
AP MMPa 2RI R FARE A, MYET T
14MPa B, BR = £ 5 & B, M {E 4k S E =
18MPa, [F]55 — BB INFT T B — 8, L B T A
EHIPEd . HAERH LT 18MPa 2 81, RS
— B 1A A BRI — 3, S o R 5t
Mo TiEA 18MPa B, 384 07 4 B8 00 B AU AT & 5
Sh&E N5 = 20MPa B, iR R I B PR A BIZURY A R
S AR R R SRR A LA R, EEAT
Kaiser 3§ R B FEFEH)

2 AREIHEEEA Kaiser RRAEAE

BRI SBR, A1 R RN
AR, EGEAEGNNEERRZORMEER,

Yer A #E 12004 - 05 21

E—EEW T 055, 55,1966 £ 4, TALIF, ik g
+4 FEAFEELTEINE L
MEBREBL,



2004 £E%55 3 3

RS - 5 Kaiser 34 R4 107 77 S 888 o iy 2 T (AU BF3T 39

FAZEBE KM, EANAEEREERRT
HRaum MESAERE, A0 THREST.
SRR, HmE MR, B K Kaiser $0 £
WAL A RS BB, AR iDL BT B O
FUEAMBE NIRRT ST REZFEBID
LXK F . AR AR R K 3032425
BEEE—FE, REERMYEPRB, FERIER
SRR E T, BT ZAA RS A FR
ERam T R,
2.1 HEEN . HBRESOH Kaiser YR

A RABRASNL LD, BETRX
ARZEPIEENER T+ EE WA NEE
BAMBREAMERN OER, BEMN 7t/

wA VR SRR A, B R, A P R SR
W, NIRRT, MR L 165MPa, 3T KEH
20 RA R R A R, e H R ER
NZENRERMA R T ZEETESER
AR EE RS &, ARSI RE R
FEIREE 90% LA LR A Srbre A KB INFT A8, B
RPGE B PR AR TSR . % 38E A MR H—R A
(6—e) BHERRMERLIF, IR RIREER, E AT
MU AR TRESRESOH—FEE
HR INE (1) iR

RAEA, B TAEENE, S SRR LR
SREREG, R IER, BRAAH 1R #T K, BH BB A
AR, TR RS B, B2 I AR PR
i MM AR Y R BUE, BURE Wk
H,FEERED, mBMA K

o ERRAT AL, B R TR HETREE

o(Mpa)

B2 EEEAE-c-cHR
Fig.2 AE - g - ¢ curve of granite

T 5007

52 80—90% AL K F- 3 TITIZBES , B RigZ
= B H 7K

g;f (] 0V6) TR TR Ry W T TR E‘ (! Oﬂﬁ)

Bl BMZHE AL -o-¢ ik

Fig.1 AE - o - ¢ curve of olivine basalt

2.2 th EFREEAN Kaiser SR T

TR AR g - RGP R A
ENFEHRTE KA ANARST WAR, AH5
TR S R PR IR SR E N LB
FREEHE. SO RMERE— N 90MPs,
BEmELA.

IR ARG MNET =, 05 5 55 84
F# 15 Mpa .40 Mpa .60 Mpa.70 Mpa, iR 6455
ME2) PR MR, @R RLeSEn
THIARMAE RS, B 1.2.3.4 & 8 0 RS
RS R RFIE, BT E I 40 Mpa f1 60
Mpa PR argRAT, iR {4 43 $17E 30 Mpa.50 Mpa B4
REAAEHR TR E LS, REF ab H&. XH
AR FIE AT B A e R 7 o Ao B2 A 3 N A
FIRIEI, 2N A 45 R 15 B 18 1 o X B (R )
KPHEEAF DI,

£010™)

HGh 2004

B3 WEAE-g-:c @i

Fig.3 AE ~g - £ curve of sandstone



g M R

B9 1

<40 - Shanghai Geology

HEER MR A O E, WA R A
ZRAVBFE, BT YA AR KA. B
ARSI R R, SRR SR JE Oy 50 - 60MPa, Jhy
PREBTEREEA. AR FERAHEENG
BRI A, B e RO T 5 BN (3) PR
2.3 {RBEETH Kaiser ML

BB B RS T B, TR Y 20
Mpa LUF, JBRSR S A, BL N - N - F5 R BT 2%
TE(4) fin .

MBE FTFTLAE W, T - AR LA T8,
HAESMNN ABMEAHERT , FTE L BT ]
SHBMEERLY R MEFERST LR, SN
S B SE o - R A (HE A
b RIATAE S REBEAT R . PR Bk RRES,
FREE , a0 DEERK, h LAY KA
EHE AR S LR AR 2 5, Kaiser Z{RIF71F
FEAE . BT8R, L= K TR .

a(Mpa)

20 1=

- i . L -6
8 2600 4000 o & (107)
H4 REAE-o-¢ ik

Fig.4 AE -g - g curve of mudstone

ML LA [ 254 A A58 BEH & A Kaiser
B, AT LA HEFN BRENEG
EECIRNA, PRERENERE ARaFiX
FATHEHBERE N, BRMEZR RR A1 K
IR A, ATR3E BE B e o ST A2 o A1k RS,
EERMERARTH IS,

3 BEIEA Kaiser $R IR0

B AT, 52 35 A Kaiser BN £ 2R FH L35 2R BURY
BRI TR SR, SRR AR T T — 2 5
BEab, BB I RIS ERAmA T =
W IR A RIS R TR AR

BRI AN HERFRARAATANENZ
RIHLRYE 17 FELATE R AT SR o i T T 40 1978 TR
B, REEBEAEARETFREZLTHRUL
HREM, AAFMNEEN O BB UELRERRA,
i B R B AR TR EMNEE fEN TR
oh A R BED A SRR R B B A PR R R
BT TR T IR SZ 4 8 B G, SUT sl
JE47 BTl 1) Kaiser BURARAE SR A TE LR TH
ARHLERANERZ AR E, thEt 2k, 8
RS 5 TIE 20 Kaiser RUMHFAE S 07 A1
528 A LRI 82 MEE—ERE R
=X R & SRR N TR

WAERT B4, B A B Kaiser AR E
3 IR R AR T A B P B e 1R B
B AMERERA TR S MERNERR S,
WA B EEN T A0 28 O ERTE RS
EEEHRE WRMERREES Y BRI RE LS
[FIAY , BLBRTEFS RATHRAE b, BB E SR 55 1 T Kaiser
RN FRAE N TR B 2 b e S {E %, B
g, EAR AR ST P — i T A 0 R (B s 2
AT A A A ERRET 2 69 AT B9 = 8 Kai-
ser TR GBR S|, (BR, 54 =M E i
IFES, FEERMHER, EXHFHER
Kaiser 3 Rf il 58 3 57 77 548 32 142 K 749 BR 1 i 1 )
TIEHEWET M. SR s e AT
YRR ED Kaiser AL EH - B E R
LErabR E, A UEHES LA EERE N MAHE
BEWOLHAME. A, RIER THRRERE
P, SR AR R AR A , 4 7 S AT = B R L
b HEIT A Kaiser RN 3T HIR 08, SR ULER R fb 24
T8 AT A& AD Kaiser 30 AIIEAL, A
A b4, B,

EXEERHEM E, 5 LR R ES 55
E&RMGT=MA0, 20 0 A R 58I SN
HESRE RS ES RN ER T XA,

(Tuy2 T2
on’ o

Afo,—BA=ZHRETHENEIT S0 {E
(Mpa);

o —F 0 H T R TR U 1 E (Mpa)
o,—— A A HURIRAEE (Mpa ) ;
o—— B4R RIEE (Mpa ),




2004 EEF 3

XU SF : 507 Kaiser 28087 1 )57 A3 BB rp i) T IRR BT 5T 41 -

4 BRBZHSAERIDIZRR EE

HRAA Kaiser F HHHE, HATE WIMAR
BRI A —8  H T E A G Kaiser AL
B R R Tk - Kaiser 200 BXI | K D8
FRIERRE . BRI YR, A O Kaiser W 2ICILEA
IR EFRBBARN T, BNTTRESEI SO
AR TE B, B0 RBKLETG S ERAHE
R EDTBRAHENFAER, XA MR A
A A R A AR IS . EHMREI
R EA RN AR NERREE I, SR
ARG — ERIFAE S Kaiser SN TR EHR 1B
B THAAMEM, RITAKEIRE S £ AR
B EE A f9 7 & ST RRAE 317 3t ¥, £
RLERIBEE T LS R, B A A Kaiser 30 £
HAE, B0 ICIZEAF RIS,

4.1 HA Kaiser ¥ S RIZITERESL

T R AL A R H A — e i U K Y
BiRE. ZHNEREER THER SR E
BMEER, B E R RRE, TR EPER
mw SRR EET AT, 503, 4 5lE
30 Mpa 155 Mpa ZZ GBI I ES I T £
RS EAWIREE — BN 90 Mpa, K H—Hp
B—FESMERE(2), BrEFHFEHREH
{8, B T 22k 58 2002 7 WA vtk R A,
MPE R RTE E, 20 T BB LA L AR, AT
XUl Tic iR MFFELE.

AEIWAR AR LGSR, 50BN
P s — R LA L R B R T
1,551 Kaiser SO0 2B HERCIZ 5B RRTRAE .,

XEFERHMR, BN ER, 28T
BRHEEHNER, mEERMBAGREDE
BRSO TR RS E T RS
HEEBIEHREMH RS, MERFEXF
MR SR, B RERICIZ A S B ER 2 BIMR A
M.

4.2 EBERICIZEBRIRLHH

PARCHLRR S A0, PR Mz K = s
A, GEERFEENLHE, T il EM AT R
STl RERELERS AR A RER. 1
i 2 5 2 70 O 3 S B e R SR MR 5

., MAREMNREABPFERAEHNRS,
FREEFERUREH T M- HER, 118 £
TN (1) W3, 135—52Ma , A B4 &
R385 W2 NNE [, B 37K F &, 35 160MPa LA
F () Bdek e, 5223, 3Ma, K 7Rt R R B
P, AT B AR B AT I, A B e R 1 33 i R
H%F R SEE-NWW [, WK FHE, B
180MPa Lt L, ZEZRE R, FHEIHEH RN,
HITHRAHGERIEZHB M, ZHE T TEH
FEHET R 4. (3) BB M &, 23.3—
0.7Ma, A E =L ZRTHH, FNF— R KFIT
AR LB B BB 0 , A B A 3 R 7 57 B 3 IR R A
Jrm I SN @, (4) FHHER.0. TMa—3R1E, X
T HA-H5E MR 15, B4R R OLH AL £
B0 R 43 B B R e R W TR, i X Y
LA R Al AT S 35 8 3 R A7 7 1) i NEE—EW
8, ot F 1ok B KSR EER R KRR B IE .

B L RS T MRS R
=GP A G £ IR h B B 25
R, BN G EER 5 RN E P aER
W%, BAA Kaiser B RMESER, 20T
THAMERRN HMER, B4R M ESR R
TR 1 BOPE TR TR B SRR B AR S A 0 7

M SEERRT 8 4 24 S H AR T IAR, 6 R
BHRICICHPN R EH R, B AKF N —8, K
RN R AL R K ey A B E
BRI FIECAERER. #EREEMIMERE,
BUE S0 At A A AR, WEE SN
B At AR h KN B YR AR
IR R BT T PR, BARE Kk
B OTUEEG S LRAMM . BREEREW
BAREEPRBRE IS, T RRIBIZ T (3)F(4)
PRI RE LR A i S T — &
A TREFERN,
4.3 BRICCEFRHEDLEBE

MUK, —FE AR LT R E R,
TR E I/ TEAR 5L R HR A 7 ok
LA, SRR, 25 A A B SRR/ N AR R
BB R . BRERMAMER DER T = 1%
B ERPUBER R E AR HA B EA
T ROUE RS FR S E R, T8 2 H BUR R 41k F
A, BEAT AR R,  (F# 56 i)



stiisiily

BE T

+ 56 - Shanghai Geology

Application of High - density Resistivity Method

in Soft Subsoil Investigation of Tianjin

Liu Wan En
( Tianjin Institute of Geotechnical Investigation & Surveying , Tianjin , 300191)

Abstract. It introduces the application of High — density Resistivity Method in soft subsoil investigation in Tianjin

and analyses the feature of soft subsoil in Tianjin and the prerequisite of geophysics. It presents the possi-

ble usages of High - density Resistivity Method via case study : probing underground pipes of city , ex-

ploring stratum undulation , searching changes of gully and pit , prospecting subscil homogeneity, etc. .

It reveals correlative characteristic between apparent resistivity and subsoil physical — mechanical index in

Tianjin and also estimates possible using fields of High - density Resistivity Method.

Key word: High — density Resistivity Method , soft subsoil investigation, subsoil homogeneity
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Several Key Problems Research on the Crustal Stress
Measuring Based on the Kaiser Effect

Liu Zheng'*

Wu Hong’

{ ' National Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai, 20092
? Seismological Bureau of Shanghai Municipality, Shanghai, 200062
* Shanghai Institute of Geo — technical Engineering Co. Ltd. Shanghai, 200072)

Abstract ; This paper has studied the AE feature about several rocks with different composition by experiment. And

some questions that affect the rock Kaiser effect in confining pressure was presented and characters of

sound emission were analyzed. And it has offered a new way of measuring the deep crustal stress.

Keywords: rock kaiser effects, memory ability, crustal stress



7K sor BB ) OS2 TS (H BRER <

= X, ARHL

(== e I (RIS A2, A TR K K T S5, g, 200002, 1 i =, 1, 200062)
y o ARIL CRfg i BRI e e B A |, Fifg, 200072)

s LR

HELT) 4 SHANGHAT GEOLOGY

B0 2004, “”(3)

51 B 21K

LM« SHEHE. H RIS SE 00 0 T K Ka i ser BOW : AF 4 Al v ORI BLBR R0 ¥ AT AT VT B IR 1993

2. WS SRS AT TS TR AR e L 2R AiE 1980 (03)

3. iR A Kalser RN E MW g JE B0 S W 1995 (21)

4.V A Mansurov “Technical note Acoustic emission from failing rock behavior “rock mech 1994

5. Tang Chunan. Xu xiaohe Evolution and Propagation of material effects and Kaiser affect function

1990
6. ZOAK. TRk HKaiser RO gile MRy A e 1988

7. FHECR RIS R S Kad ser 208 I i Wb A 1R Jyid: 1987 (04)
8. NI R 1 7 2R 5 HOD 2R R I AH GG &R 1991 (03)

AR (125)

L WIFRESC A A0 il R 45 iR B0 Ka i ser 00 SR 9T — B4 052000, 14 (1)

s FiKai ser RN ILATIRIZIE TN S« A\ AR [N AR I RE T, eI A R B AR BOR AR . T fifKad ser oM gz se i, i
7 B R K ser ROSTRHABUNAS . PR FIERA B = T B 5T AZ A o S5 LR, T Kad ser RN FLAT 226 AP 2 8 i
» SCR B BRI IAZ ) BN AE T LRI DR B ARK, UEI A iKad ser RN I S A A O E 1 42

5 1HESCHR (24%)

1. CHENG Yun—hai. JIANG Fu-xing. ZOU Yin-hui Research on inversion high mining pressure distribution

and technol-ogy of preventing dynamic disasters by MS monitoring in longwall face[HiTig3]- th% i3

(JEHRD 2009 (3)
2. [T, AW SR A A iKad ser RN T i) RIS TR SCT - Bl e 2008 (1)

A ICHERE: http://d. g wanfangdata. com. cn/Periodical shdz200403009. aspx

TN 20104E6 72


http://d.g.wanfangdata.com.cn/Periodical_shdz200403009.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b3%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b7%ab%e8%99%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%90%8c%e6%b5%8e%e5%a4%a7%e5%ad%a6%2c%e5%9c%9f%e6%9c%a8%e5%b7%a5%e7%a8%8b%e9%98%b2%e7%81%be%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e4%b8%8a%e6%b5%b7%2c200092%3b%e4%b8%8a%e6%b5%b7%e5%b8%82%e5%9c%b0%e9%9c%87%e5%b1%80%2c%e4%b8%8a%e6%b5%b7%2c200062%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%8a%e6%b5%b7%e5%b8%82%e5%b2%a9%e5%9c%9f%e5%9c%b0%e8%b4%a8%e7%a0%94%e7%a9%b6%e9%99%a2%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e4%b8%8a%e6%b5%b7%2c200072%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-shdz.aspx
http://c.g.wanfangdata.com.cn/periodical-shdz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22M%c2%b7%e8%92%99%e6%89%98%e6%89%98%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22H.R%e5%93%88%e8%bf%aa%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e6%a0%91%e8%8a%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%bf%9e%e4%bf%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22V+A+Mansurov%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tang+Chunan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+xiaohe%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%b6%a6%e7%a7%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%a3%ab%e5%a4%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%87%e6%99%af%e5%92%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%b0%b8%e8%81%94%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-shdz200403009%5e8.aspx
http://d.g.wanfangdata.com.cn/Periodical_xddz200001021.aspx
http://c.g.wanfangdata.com.cn/periodical-xddz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHENG+Yun-hai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Fu-xing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZOU+Yin-hui%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_shdz200403009.aspx
http://d.g.wanfangdata.com.cn/Periodical_shdz200403009.aspx
http://c.g.wanfangdata.com.cn/periodical-mtxb-e.aspx
http://c.g.wanfangdata.com.cn/periodical-mtxb-e.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%98%8e%e5%8d%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e8%b4%a4%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%97%e9%9b%84%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9e%97%e9%94%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_shdz200403009.aspx
http://c.g.wanfangdata.com.cn/periodical-shanxmt.aspx
http://d.g.wanfangdata.com.cn/Periodical_shdz200403009.aspx

