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(RE|ZZHRENFPRERRS LRE L TIER - EHMXOMAE, EERETLHESREN
FLERANRBEENNBAFERRAERES L, £7T Biot BEF B HOBTIR, REARKTT
BENEHERSNF AL PR, WEREERGAEN S  BENFRRIAENERY R
g MARFRABS T EPN— T PER,

AFRM, £ N2 BEN MBS HREA, Teraghi & Peck (1948) X F " iR
B|* the water exerts a force against the soil equal to p, = ir, per unit of volume. This force is
known as the seepage pressure. It has the dimension of a unit weight, and at any point its line of
action is tangent to the flow line" . IEHHEZ IR E N KRN, X F AR AL Hh 258 M 27T
EEFEREL, ERFRPURFEE ANBREMBENETERHE, XX~
B, B M Biot BEEHR A RRXBEN LR e RRTBRAELREEHE
B ITEBE .

Biot IR KFER S RIA

5 FAUR L TS, Biot(1941) B4 6 R AT AN KB BE YLEE %K
Bit, FEREKE, ZELENBOER T - M ERZRAGRD ' Hd,Biot
(1955) ¥ A BN B REME XL NILBEER ; Lade & De Boer (1997 ) 7E%4H XU F1
B PR T X — . BT AR BRI Skempton( 1960) H3E &4 BT MR R, B XK
;1 B BOS T M LT W% T 1,7 Biot(1941) B R R H KB A BiC o ERBINT HBULH
FEON 1 XA BER S B Biot(1941) Hit( BB B ZNH, MEHRHEAHAK
HAFEEHEREZ—,

HAEFEE X A8 Biot F45H 0 —MARE T Biot(1941) £ MR ; X
RN BT R R RGN, BB MRE B N RECEE TR T Biot(1941) IS HITERE .
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R, Biot(1941) BIEH  Hi ) Darcy BB R EATMIG. A0 ATERIFF 5% 5 Biot
(1941) B LB 2 A [N, MELASR 82 1, Darcy 5@ 2 ol FL 38 % BT sk FLIR AR RE A R K
JBRER . W BTG, AR E" FAE R LIS IR A N B P (HAE X T Biot
[B 25 3IE 1 E S SO R, R AR R . BB 1962 4, Biot A 5| 3 5 % %4 (total fluid
potential ) fFIE 2R I HBIE oAt Darey FERIN &R

FERB ERAIE HET T, X B R RK AL Bot(1941) 38 (H A
BUERRIEHINBUEER)  WHAAE R A FRKRICE T RS ER A
(a) FE TR

0'w+pFl=0 (1)
(b) B0 7 )5
g, =g’ ;+8,p, (2)
(c) M2
0"1,’ = Dq’kté‘u (3)
() IR (R ¥ F54E)
e, =—(u, +u,)/?2 (4)
(e) S A (FIARA ] IR 47)
8,6, -¢q.,=0 (5)
(f) Darcy 5Ef#
q. = =k (pu, +p.F) 7, (6)

UEERA, o, BENHKE, p RLATE, F RSB ARROKNRE, o, RAB
Sk, 6, J& Kronecker Delta, p, RILIE, D, BAMIKE , o, BRAEKE, u, RABER, q,
R Darcy BUHIE , b, BB ERYOKE , p, RWHEIET, v, LBHEE. PR

BENRMAIER

M (1) - (6) FT I, 7E Biot BEEMIEH EAFEBENHMEN, EURUBENA
RMFENENYHE. FLERBHE Biot V6 R BEE M R LHWMBHZAFH o,
Fp, BVEBABES BN ER, HELE Bo FLHICHIZABR B IIEH, B E -
EEER HWRREN.
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EEERNB R, R AEBK k(B LKD) M2 8, TiA % BB Fti
BHHNAFHOER, HRAFER B MRS, YEEBH S SMBHRN N NS
fEFIeS, G PR E BRI 3t . H— 2 H Biot B4 MiE, BIH% B8 & (direct coupling) AR
RFZHREANTERENORE. HOREIEENBRINERREEB RS
SR Gy IR, BIFF L& (sequential coupling) BAY, IAT B W SRR LEN T .

M Biot BIHIE KT, FF B A T EE A B AL T (1) RER(S) AR (6) A
REFOBEEN KM B NG, 1528+ KBSILES FHE; (2) REBR K
ERKBBEN LB ENVERINEFEMTHSL MBS (R BR) , d 5 B4R 1 hr
BRI 135, XS FREX (1) - R(4) ML .

Rl EFHBESTNE—B P, - BATEEEFERAOGC)NEYEE. BAIX
(5) PHESEMNBARKIMN 5,6, , FURETEBRAG T IARMB—ALR, TR
HB RS W ERGRELERLESTAEN. AEERNBRIVTH EEH 6,6, F
Bh S,0n/00 KRALHE, He S, BRBAIKE, BHNKE '] HYEE R LER
HORIAN L (A, 7E TR 1 A Bk Sk it B BRI SR 17K B Y5 B kok, TR B NTLE
Pe o S, AT AR KA KT . LSRG, R (S) RAZNB K EHEF W, AT L
JELF R R AR B B

B ORAKM) A

o, +p,. tpF, =0 (7)

mg&EN H

Py = Py *p.F, (8)
#RXE)RAK(),H
o'y, tp. —pF, tpF, =0 (9)

A(9) RO MR MBI AR RS EEE PR R, X T
By ER R, NhAEERKED, BE)) p, TEFFRE oA EY T&
DT, HAE 2R RS KB IR GG B M« PR,

Fi5t Biot BT RE, FRBE AN ER BN HEN, WREERN, LHESB R
BB AT ER . AL, RS E AR B, B G TS R AR
BFRMTE— R ARG BRA MRS EEAX T Biot B4H RT T RAT
BRI/, RERETEREEAMN. BEE TR, BOARCEAAR TR ELER
PR (IREZ S B HEE ) R BRI T FEHRG .
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Understanding the Concept of Seepage Pressure
with Biot's consolidation Theory

Ding Zhouxiang Gong Xiaonan
( Department of Civil Engineering, Zhejiang University Hangazhou 310027)
Tang Qi
( Second Navigational Engineering Bureau, China Harbour
Engineering Company Wuhan 430014)

[ Abstract ] Seepage pressure is not only an important concept in soil mechanics, but a long -
term concem of geotechnical engineers. It’s of paramount importance to get exactly the status
and role of seepage pressure in the coupled problems of flow and deformation for porous media.
Based on the rigorous coupling mechanism of Biots consolidation theory, the status of scepage
pressure in two solution procedures, i. e. direct coupling procedure and sequential coupling pro-
cedure, is discussed respectively in detail. Its found that seepage pressure is not an independent
objective variable for coupled problems, but an intermediate variable only in sequential coupling
procedure for coupled analysis.
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BamESREM HEMFFIFERBRIBYRFANCHERER HhE41
HEITZHMNATRE ZERNERERR. AR —-FALHE, 8427
ITRUABEFTERBARE, BEAFARRERTANRE I EZ —. BARAREEAK
BB EARRTES N REAR KR B ZRH AR R, JLF R
ATHARY M EEMARNOEN, HABRREEHERESHENK FEBIMNSE
BAULEXRNZERE, CRESRNBHTHEEME TRETENEERKE. 82,
BNRRESMEAB IR FEPREL TEEMER, ER L, B REIREST BB E
FEE, ENSTESE, MIXARFENAGIENE LRER T, BXRBRITA
Rt R, A BRI T B R ITEEARA R ITRPRATBENFREER.
AR, REEASE T HELEREILEFRS RS HERTREFEAT THE, AR, B4
MERATEGRAEE AEER A EEENRETAFRZAFEERELTE, E4
ARPOARZEFEEHLFE, SR TSR AN ATNERNRTERRLANLE
AHERTRELTF—-HEIALZP.

TEUTIRE(RRHELEBEARTE) (JGI79 -2002 / 1220 -2002) ( AT EFR A
T 2002) ABIRFEAX R . BRTFRIE, 2P NUBRENESHE - KREAFEH
Pt E o (LT AR BEAaE B G i) Al

BRiE

E & BEERTHR T ENZOATREL LK% MR ERIXT 2 A L E A8 E
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PRI, X R AN RSB T R F B . RITEITHERB NS T ESRE .

(HLVE 2002) BRICBAE SR A R AMBEBAIRRE S F 5 A 0.9 &" 5 4t KRB N AHE
{EABE" B95R 1 BE " MR ~ IR M E IR AEME , ML A/ X7 Ho ) 57
PR 2 f56F, RTE B 5 BR 5 (/N T X 7 LU B R B 2 e, PTBRR PR AT R — o &
FACH RN R A RIRAT AL o SEBR b, S S A s L R SR A
BE R, 5 B A0 LUBIR RIS A 5 s B A P B L

EL 5 PR B MR SR IR T X 3 A T BOR R S AMATRT ST o A IR X 2 A Y
I R BY DR A v ) BY S B =, o AR BT BRREA E H) ~ LR (p ~ s) Hi
ZANE 1 g2 A Fn, ATRED I ZAE B SRR/ T EL ) 5 BROERFRIG 2E 7 £4) Po B, 3
REMEEFRERER N LNEE, AR SEEZ AKX AEEL T EL; Sy Po 5,
TERFFIR R A BT UIBUR, R R, B SR, T KB K ks
S MBMRFRATE Pu J5  REBRS R T UL, AR TS, Mg 200, ek hiE . By
IR A FT REFE S iED £ MIRBE AR L & 4 p ~ s MA ERAHEMHS TR
TR VIR A BT BN A p ~ s IR INEL 1 %k B.C Fm , STEOL R AR E R LA &
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LB B TR E AN, B B e N BT A e RSN, p ~ s BIEORER
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(AL 2002) P55 A.0.9 K" E A BEAR N FEEMBE" BB 2 ZAE . "YESH ~
TURE B 2R T R 0 0 e, ATHRAH X T B B -4 ) WK B L B SR R &
HoH, A /b B s/d T 0.006 FRXERLEES " M ERAREEAMERERSH
T B B RBO R, BRAEXT TR o/b 2 s/d MR (s A AR AEROTER,D
RELEAERYTEE,d ARERERNERZ. ATYEFD /b),

L AR B A R AR BITE) (JCIT9 =91, BB IF) AT WATHECEK + 0 2 78 2 338
PEINE B AR AR (YBI225 -91) (58 i 3t X A7 o C R 1 3t Xt 2 A 3B R ALHE ) (SIGO4
-96) % s/b=0.004 ~0.010, /" RAEHHE(BFE LB ANIE) (AR B L, 2004 F 5
H) % s/b=0.006 ~0.010------ HBEH ) —MEEHKE FTLE L&KM B REARBX K
RAFEREERESHSH, AP EER THRAMERIL. UEIK RHH, 01 & R E
N EA R R R B i+ LA, g E & AAHREL A& 0.004 47,74 0.005 #7,% 0.006----+ 5]
ARE EXBHER T R - TROTEEE TS EAF MR BRA EER/ - BAA
FRMARTR, ETRESTEESE CUESTFESETH. HEFS IURERERE
FEERME—TEHE, RERRANREAH™H AFEE BAEEFERHAEBAHESIL
Mo (HTE 200204 s/b {HFK—H 0.006 , HEEFX FFRALIE T &M, 12 0.006 XMRHEAR
SR L®? RN

F-LERW, BREM, RAKR L EERHEH T ELE, RITE S EAB %
E{E 180kPa, N+ EE LM F N B ER L, EE v =18. 7kN/m’ , EAEME E, =6.
TMPa, o 2 R &R H4FAE(E £, = 110kPa, & - BE 8 ) FRAE(E q, = 18kPa, JE 4% Sm it 5 ;
AP,y =19.4kN/m’ , BTG & E, = 12. 9MPa, f, = 160kPa, q, = 35kPa, B E % 4. 5m i1 H;
BUT RS TSRS B 600mm, (B8 1.2m x 1. 2m, BP B 3 m =20% ; 4 5.
Sm, BRESGHE A SRR 0. Sm; SRR S R SR T E AR RA(ATE 2002) K 11.2.4
-1 R 11.2.4 -2 Wi B L ARB N IR AR o BO.4, 1M H B AR R, =220kN, X Ra
=200kN; #E & 58 ¥ of,, 352 706kPa B °] 3% B ARE I E K, B REBEN W, TS RE
A/NF 1.2MPa; B A4 B RE AHEE £, %0 9. 2.5 1R R L ARE AR E B B O.
85 IELR(, =214 > 180, FRENHRRITE R, HARESRERTL s, #%511.2.9
-1 R 11.2.9 -2 318, B4R E, BU120MPa, RV RER B A EHEE 0B LM
it E TENZIIRE, M R S FER 2R T6mm, BRTZBREFHREH, BiTVELSE
50mm ,RZS B, W LR AR & RN RN,

MXAE—MBEF KA TR, AR ARNHER T a8, REAES 441
BHERE AR REREFN 1. 2m x 1. 2m;4 NMUGERE &2, AERERN 2. 4m x2.4m,
R ARTE N 2 5T RE I FHEE, BP 360kPa, HNERE] 360kPa B, %K A RA T
B IREE R, p ~s.s ~ lgt I H LB TR, FEE K S. 8mm ~ 18. 2mm, FEHIBAIR
FACHLTE 2002) B9ARH#E s/b =0. 006, WEH 3 MNAME S BERE AR 180kPal —fBK
o, BARB AR KEN, RE MM REREER, RERM TSR L2 S E
BER AN, ZTEGRINMN, BEiD L, Y SRERE] 1. 2MPa it BB HHEREE
3 120MPa, 3 (3135 2002)0 11.2.9 -1 R 11.2.9 -2, it B HHEHR T B LN 16.
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Imm, N FRAER G HEK/NAER ,s/b =0. 014, 34 F MU E & 38 M KRER, /b
=0.007, gt R ¥, AMER AR ST 2 W E TR EXR, AW R AE F A EH{H /b
=0.006 HIZK, AT R XA 2K, SR OHE B R B TR SR 21 40 3. 1MPal AR B ik
58 B IR UK U858 BT A I 4R 45 15 0, 8 ROV TR R K U8 SE Pl BE B , f 45 KR A
SOREEAE 3MPa L L BT VR E R B B TIFERE B /b =0.006 H)E K,

MEERGFALUES, A TRABRTAREESHYE L, MBERBEERANALEE

SRR FERANMHEN BRAARRAHSBE ., REZRZUEH N TRER, B
SR ER IR R AR, RIS TR ot B 508 R 2 R
ERIERE , 5 14 AT B EL Bl B K, 3X %8 5 A 1A b B M R  FE 50 R TR 1) + B AR

HRAHE, Bt S REH A REERY . BEFME 20 M0 R 1558 e
P BAATE 7R 0 B T4 b XA B BT E A, SR ET LABE AR AR A B SN R AR

BILMEBRER R, KSR TR DS E G E R ER VIR 10 ~ S0mm R K TR £

BERRT FENZ MU XRS5 59 0.6 ~ 1. OMPa B[ 3 R A EK. XRS5
HTRBAHMEEARERGBESBEZE~ETFE REEFEMAZAN, LR

HTHREAHTRSBHENEKRARNEERRAGEN, & RXFHERE BN FEER

R IEFRAENA &3, TREICALTE 2002) MAEH) s/b =0.006 K/

3.5

Mt 3 5m

pPo— — — A
boo— — — 4
b v i v ]

R N N N B

180 360

! |

! P(kPa)

s/b=0.006 L 22270 |
10 —f==—————=

b o et e A

#EFrmy [ == ]

HHHHH
Es=l.0MPa L[ 5 ]

~~~~~
L
AR A R
HHHHH
~~~~~
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/ ; 40 -

AWK A L T e
Essa. W () BHEBEL=13n 1

: // 7]

B3 tRSAERE M4 HRBERp~s HE

BT F R K A AR 0 Tl 55 BEpE A B TR . %5t R
BLINE 3 R RS R XA R A TS EEARE S R AN S E .
B 500mm A 13. 0m, T8 & A B HHIE(H 180kPa, BBER & BT RER
Fi lm x Im f/NRER , Hoo 4435 40 p ~ s MIZRINE 4 BTR , ZINEE 1% 180kPa Bf s/
b =0.0078 ;%% s/b =0.006 B3| AR FJ 4 AE{E N 166kPa, % s/b =0.010 {8 M AE ) #%
1F{8 %7 204kPa, % LSt 4 %) 5 R MR E & R A AR, in#E 7 2] 180kPa Y,
7 38% 11 s/b AT 0.006, X LRI S INELE J1 )y 360kPa i, VLMERE , UFE B 1A &
i 55mm , B s/b {E3 % it 0.006, WNRH(HIE 2002) 1 s/b =0.006 HIFRAEH| T, XL
W S BRI A R R ER AT, RATRE 5 2 s S AL AR B T A BB E IE

AN

s{(mm)
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HHEAEKG? MREXENERSERHEARBRASGH, EERETFERBHE S
EXMTEMNTEENT . BINEXERENEERY, INREK /b =0.006 KFRERH,
F 90% LA ER TR EBIEABIFER,

a4 ,s/b REZVAREENR? £FINN, BT s/b=0.01 ~0.015, 7 + (KEZ
L EHE S BEHAAEREE, EHE SRRt SREE LT E SRR
ERESHE. AT HEER, RIVPANEMRERTHEERAESER TR RN, BIA%
EBTEERTE, BHHESENESRR BN 10 ~50mm, ZHBR ARG AERNLK—
BAF1.5m M| s/b=0.006 ~0.033, {EE s/b=0.010, %44 Hi&EAN/NT IMPa &, X4
PREERBAARSEIHN, RN FEMEE S BEHMFAERE, B o/b=0.01 HRLT
kg, MR A EREN/NRERKBEEE N Im, SR s =10 ~50mm Bt ,s/b = 0.
01 ~0.05, A, ¥ s/b — BT, /NREARE R MR R L KRERME/N, R, EX
MESBRERERES. M TE—REEAHEMS ELENE  HERERHERE
B8t E FHRANEERT , KR BB R E, Ak FHRER X DNEERNAER
B, B TR EAR , 158 E A o A 8 16 P E I B RS R IEEE R
Lk L, B2 HAvid Bert —BUREAR T P 2 5 4 20mm, B4 B & R R it A
TR A RS, R ER B, BN RRE R, $% JEFREFE T
EAME ARG ERAEE D THRESERITENER, — SRR B/ FEHE &Rl
W E AR R/ AR 8 3 A X 85, LR R TR AR 8K, B DARR & R st 2
ARENHITEER. IRETELRTEHESHERRAENASBESHEIHIALS
RIRE. ARRXAEE, BRI YT R R EmHAKA, B /b =0.015 frt
i R FE 34 A s 3R 8 ) OFRAE(E; B  BEBKINEE ST — BRIt E. THHXE
—KBWAEFRA, EFEERE L, BN EERK, EEEERRER/, T
BR, FUTEP S EEETES o/b HIER 0.015,

B2, B ERAEE N E A i AR S BIEEN R AR, 28 TEX
B AERIREEL KA. BEEHENE S22 -8 BN ER , & 4tE - 54
PMRME LR A AT FE BB R B AR MIE B I ERMAI R T, MiX AT E S AR
KEJTTRE  XEEA R S BN S BT AE. ERENREES  BEHAER
HHBERAR N—RBFOERME R AAEIHHETHOREHE S HENTIRER
XCIRAR NN IGREDS T8 A SRATESBENALREN ANSERTE
#RRE N, R AXHZT AR NE RS R ER. RITEABERE SR NTIER LR
RITTRE BIEE /D,

VL E AT EERRLKR - R R B S 2 WM, RER BN E & R B
REMHIEERETEETEEAGEZL BTRBEAEENKE JAFTES T,

R EH

(HTE 2002) 55 A.0.7 £HE " Y FHIARZ A A& LiAK - 3. AR
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PRATE, TERKMEE A C R TR ERENMER 2 " o IRHRIR FARXS 2B T B R
EHBRYSWIEE . RN B8 E RHEE, AV FERTFRATRITRB I
EE (AT R ABOHE) FR SR . — B AR EER T ER0HE, WA E A RFE
{6, A A.0.9 Rl —h1iE - " AR T (E R AE B AR BN R IE (A B K T Bk
B A E—", Bl AR AT (B 8 B AR BN 9 ROV BOHE; = B iR B ¥
BB/ FGHE. BRAMET 2 it ard s R 8 E f 3B B B R4, R
B K, AR A S AR SRR K IS ) B — A E AR BN AR L (B L T 2B L 3 E
BN R E R BN EAER? IEMEARAH TR REL S HEIR
RAENIR? AT ATEM A TREH b R KN ERE S 8 — R R R T ER S
EREIE:0p

AN B RERE TRAMBE LA TRITER 2 £ AREEAEELERTE
B KT 1kPa RARWATAR? SRMBAGERETELES, 0T T E RAMEE, d2
HTBERKNERERE G BB, RAMBREEHRE 2 FB0THE. (RFMEL
HEAR M) Ribes X AR KRN ER ETERS R T E A KRt L 8608
BMER, ARGFRNATRALERE S HERNKEROR R, X TRRBE, BH
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Design of controlling deformation of deep excavation
on loess site

Han Xiaolei

(Xian Univ. of Architecture & Technology Xian 710055)
Shui Weihou

(Dept of Geotech. Eng. Tongji Univ. Shanghai 200092)

[ Abstract ] Taking the deep excavation in Xian as examples, the main parameters of loess and
the deformation characteristics of deep excavation in loess site are analyzed in this paper, and the
preliminary results are obtained. The design principle is presented for deep excavation. The de-
sign ideas of controlling deformation can be achieved on deep excavation in loess site, the ideas
include (1) calculating the deformation according to the stress path of loess in deep excavation;
(2) considering the effect of the construction conducted stage by stage; (3) determining the
bracing and/or strengthening scheme on the basis of the deformation in excavation; (4) ¥
strengthening the field monitoring of deformations cte. The typical deformation curves are pro-
vided based on the numerical calculation of a large case history. Finally, some referable conclu-
sions are obtained.
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RTATENEETE LR E R W IIRr, Bl B =4 TR, #17
MEMENEMZ—RERTHERAMENEER T, REBE SO OB, b
IER#A-PHEF, B ERATITE L &St B MR NREER TR Bt a5
BRERE T 20, ARt EE T B MR E M, t BUR BE R W 1T 2 n (b
BIEREE L WS TRER . BN TE S 0 E G R+ M558
fER, MESA TR RE T,
MTIERE SRS , B e L A AR, A & M s 3R E
RS BERER, K8 Priede BB F I, ITEE S HEMNEES C, NEEA ¢, :
tgp, = wige, + (1 - 0)ige, (5)
Csp = wCp + (1 -)Cs (6)
A o-5S5HENA s HERER BEXHNEZH, 0 = npy,;

p, ~LHEFRE, 1, =ﬁ—r_n_(n_n———l)—;

n - BEERITIE, 1 = P/P, AT FISCRIVERREATHE, o P, R RBORLY , P, ok
61 £ #IRT 77, —REBE TR A1 b T2 ~ 4 A TRE 0 = 2 1
0, - HEEKIB LM A TRER ¢, = 20°;
C, - KR+ MRS, A TR C, = 100kPa ;
o, - BEMKRIE+ W NS, & TR ¢, = 2°;
C, - BEEI KA+ RN, A TRR C, = 12kPa
FERINE KR W RERERE KRG, ATRINEY, S KN
BRI AR 0. 30 ~ 4, 0MPa i, FOHS B 71— M 0. 10 ~ 1.OMPa, BL8VIRBE 20 M HLIE 3.3 10
20% ~30% , PEERAAE 20° ~30° 2 )AL, A T £ B M E R N RS Fk 12
HERE THIER, HELTHE, o, . C, HETRIE.
B EAARITER AR BN NS BEN S, | . 0, ERABRENTTRIBEE
BEAEAT R, WK L.
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NAKWEC, .o, .f, THAR(RERBENLTE) %1

BEBE (m) m n u, w 8o, @, (°) | C, (kPa) | f_ (kPa)
1.0 0.196 2 1.672 0.328 0. 1428 8.1 41 113.5
1.2 0.136 2 1.761 0.239 0.1136 6.4 33 99.5
1.4 0.100 2 1.818 0.182 0.0948 5.4 28 91.2
1.5 0. 087 2 1.840 0. 160 0.0876 5.0 26 88.2
1.6 0.077 2 1.857 0.143 0.0820 4,6 25 85.9
1.8 0. 060 2 1.887 0.113 0.0721 4,1 22 81.9
2.0 0.049 2 1.906 0.093 0. 0655 3.7 20 79.4
2.2 0.040 2 1.923 0.077 0.0603 3.4 19 77.3
2.4 0.034 2 1.934 0. 066 0. 0566 3.2 18 75.9

AIEHEFRAESRIT

1. SREMBE SRR

5 0% ) RG0SR B SFL 4 R0 5 5 A 0 T T F B 36 ) 789 01 4% 50m AL B T T AT RS S A o
SRR L 2m BT 1 4Am HEH GHEK C, | ¢, ,FAREREINE B H EEREREIT
B WNEHEWATES , BT, 265 TH X MR MR R m AR 5 & T g
REZEFAEE/MEY/NF 1R RERR, SASTINE L ; B, 385 LT
NRBERERYR/MEEE SR TEERYRT 125, A RNE T H S R80T 1
25, RANER. HRSERERE 2,

2. Wk

B BT R SR DT IS R 404 5 R 70 P9 R A 80 P R 52 5 B 0 A o R 8
T HRGHBEEMTH, B/ RERBBINNERLHH ZRERNED 2 LEHNTR
H,BRENEARLEUT & 1.0m i (HLEEHET Im BELHNTBREREREK
F 1.25) ,BifEiA 8 10.0m S,

RIREFHEIEAL28.4 ~30.3m, 2 10.0m HE(HEHE AR L 1.0m) BHHEE R 18.
4m ~20.3m, ifq H 81 E A ¥ F KSR TiZ & 0B A B FEE R 18m, BULFURE + TR iE
RERELE 27.0m LT . AW HELKFE, F AR U0 E & KR M (SR T4
B, ERPIBR AR  AER B ERERE 27.0m FHTRAHE T, AT
Fk 27.0m,

HRETH N RE *2
% Wrm TR BT
2 BB HER B
&
Rog N\ | wEmMEm | S| sEREREE
it 8 F % MER | EE | ER | MEE | MER | mEE | ME | NEE

i3] Bk 0.900 | 1.518 | 0.827 | 1.309
(BIMW) | EReelmx 0.827 | 1.411 | 0.798 | 1.227
T B iy 0.913 | 1.401 | 0.961 | 1.505 | 0.807 | 1.337 | 0.833 | 1.334
(SMTM) | ERSEMEIEH 0.852 | 1.307 | 0.899 | 1.418 | 0.749 | 1.217 | 0.781 | 1.231
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3. S HEAE I E T A

R N THEHHEKTE , Mk AR R EIR T 79m, RS H 1 16. 15m, Bifih 1
P4 M. 5t 30 MR KA 20 Bk, EEKERIE 6 ~Tm B, BiW B, FF
R 25m B, BEE 1 4~ 10 SHOEFE, RRFRAE RS E, B R w0 &
30m BB A ESMER ;R REMHT 25 0m SEMEEE I EMEX, &% 20m, B
PR BN I E S0m FEAGREE, KT A, nE ZR/N R 2R BRI R A5 10m, J
45 AV IE R, R S R A BRI IR W AT S R B BT 10 1.0m (1. 2m,
1.3m.1.4m.1.5m, & NEEFH 11088 m’, 3t 7102 #84E, S HEK 101963 m, EH K 14,
36m,

4. TENZH BN HEH

BT AR AR SR BB R R, BRI AT K E R AR NER, B
BB, T TENZ RIS, BB e Rt (8] 08 — B M SRR, % 8
BRSNS + W, BE R AR .

/Ny

AL LR
A+ P - BRUKEAIMNGL S kPa;

F - E&BAMER, M,

F, - B AERAEER,m ;

G - RIEHER A B EH ,kN;

F, - BALEERANEER, m;

S - VERTEUE oAk B mti R BE i F £ BE P AR HEMEL, kPa;

fow — IR SLARRRE DA AK + 107 2B PR PR HE(E , kPa

R, — B8R IE I 251 G 1 BRI b8 kP,

2B FRRTE K BN B 0 433kPa, /NT 2B 1E G I 2 R B AR vE(E 446

kPa, 1 2 B3R,

R, (7)

FIREHFEET SR

L BEREREHE THAR TZEK

B A TP IR W 0 A ik 22, B AL T o E 42 59T 5 Bp8 i
K, REEHNN T T LT AR RER, HI L AURR M T2, @ A i, #E
MTERTZHHEAREK.

OF B = KB B, 3R TR B BOR: 12 Bl L2317 I, Bl 2E — s K
BRI % b T IE 5 30 BbAc ARG R FH TR BT IR IR R M RS )2 RO TR 5 K
HiB R FIRTH AR R R, SR SR TR A S A U B EORG 2 () TR, 52 3R — IR Bt
BERE T — W E IR AL , B 5 IR TR SR B IR E, e AR K B R
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B, Bt EERSHE 0. 5Sm/min LIK,

Q@R H 425" @ RERREL KR , /K VB 7KK LA K F 0. 50,

QR TREHENEHRE, AKEBARN 5.2 NEM FBAKREER0.7%H
NF] -04 BIREHBKN (B - FRMMNFBESY) . RNLFEER,NF) -04 BiqEmAHR
B, ARIGFHBKIER, KK AT B 0.60 (2 0.45,

@FF PR A K B R B st Rk E .

2. PR AR A T B R T

R A TR s 20 B 45 o, 3T R B4R 1 T BRI E K

OB Y RABGKEINA A ERN SRR, FTBUKR LSR5 ELE, A
o7 BT, BOR BRI 3K B 90% LA b o ABE 28 KR BRI TR , s 28 Rk ¥ £ i
B B Fo )RR B R SR LB B 1. 2MPa LA |

QRBRE  HEARK 2% BILETHSRE

QSIS ®IEETE B B LR, KR SUKIRRD K3

OAEHELHE SASKBY TR, BELGE BESEEELR, 25 R B EE
G P i 2y

SR

TP 0 SRR NS , PRI st 58 B T 7K PR QRS2 B 3ER, 2001 4F 4 AR B HARE
FKE 32. 00m, SL K MK F AV 2. 0mm, B &4 FRIEME T ORI, £ 2001 FHMHE
AKHHE,2001 4F 12 A SCIK KPR 5 2001 46 5 A SCRIMERS oA (R4 fh. 2002 &
4 AE TR 34. 00m, K BA R AF MK EAR AL, oA 20K W B M4 1 S22 %
FIREB A NE RIS T B, R BB Tk, AR LLZ R TR B R K R
BAMIRE, T HT LZ A THEEMKSRESIRE R & s e s E T&,

$ &

[1] ZRREs, LB TREHE ST, KX, E#F K 5 R, 1996
(2] Bk XwE KL EENE, £, LR doR 1 At 1990

(3] /A, ERE:, A EAmE, ERER TR, 050, 4 EARKE 4 it , 2001
[4] ERE@ME, RS HELBRATREE, + EEHM T &R, 2000
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("HREAEMTIEAR ™M 510507)

[(REIVEK PIEEGH IR L, 28RE LG, # TR EFRNOE L, EAFEERARKEE
SEETEMM, SENFNEERERRE, XSS 0N, BETHRBRLI SR AREERNE L
Si)

TN

UBA ZHIRAT M EEXDBERE DM, I HE K B R ARG |
B, BERLR YT M 2 B, KRR 400,000m’/d, B BENE (1) FAG B
BASTMEER, R AB B 0400 BN HiRE L EREM. HEEREFELM, K
FAfR R T

FE () RY QMR RIHE LB AN T .

HKH AR SR ITA R=720kN JK i 1HE U= 100kN, FA R E =3m,
HEEIBE AR 3. 15 x 2. 5m, BETRAR A - 0. Im & 720 %&, -0.72 ~ -0.8m £ 55 %&,3t 775 %&.

Bkt : B AR SR R=700kN FUR A BIHE U= 100kN, EAZRER K Y
16m , BERIEE ABH 2.2 x 2. 2m, AR -3. 15Sm & 79 %4, -3.85m 15 4,3t 94 %,

KFR B - AR B IBHE R=680kN JU3K 7 iiHE U=200kN, A &R fkE 3.0 ~
3.5m, 4K 2 20m , BERIBE AR 3. 15 x 2. 75m, S TRARA -2.5m & 27 £&.0.95m & 4 &.1.
1Sm A 14 4,3t 45 &,

TR AR ST HE 54 R 2800kN K R=T750kN, #4 17 ~31m, B
[EBERE 2.5 x 2. 5Sm, HETURA 2. Sm, 3t 265 K (FAMEMIE 530 &%) o

BAVRENM : B4 R>750kN SR EESORE, BEC 16 ~23m, BEEIBE R B 2.4 x 2. 4m, TR
PR 1.9m A 87 & HETAT A 2.65m A& 125 5,3 212 FK(FAVIREMILE 424 &) .

33t B 3t S R
ATEBFHHERY 13,000m’, A EE-HIR RV EREE . BHE
T AL O KIE, S st B S R BRI LA L

* MR B A:2004 £ 5 A
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BRI SORER, BRESGF N B KK, AR RER L, M
L ETRERY L Sm(RILRER) . I FRME L RK, b T %R REe Eh
BRAE FERDUA A TRT, R ERET — Rt . S0 E8 (kb Bk b
BKREME) HEFRR 1. 82m, BRI S RUTRMWAL B ) B 3. 21m, HL AR
ERFEL, ELE BT, A NR R R, B 5 R L ER®, T f L Rk
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il PEk @i TeE
BATRMBFRERE, R0 E LT & L2RE MEF R T K&

Bk ZRHIER RS MRER %1
I I | BE | FKE LRI R A| AEE | ARR | RES | BERR | HER
" TEER | BE ¥ w ) c W | % | FHIEE | MRS | WS
(m) |kN/m’| (%) ) (kPa) | @(°) | N(i) |f.(kPa) |q, (kPa) q, (MPa)
1| ATHEE | 2.21 5.4 [80~100| 12
2 R 3.01 | 17.0 | 53.5 | 1.386 | 4.9 | 2.1 1.5 | 40 ~50 11
3 | MIBHERPE | 4.49 | 18.0 | 38.1 | 1.041 | 10.2 { 17.1 | 3.3 | 60~70 16
4| BFEREE | 9.07 | 20.1 | 24.9 | 0.685 | 38.9 | 13.7 | 19.6 [120~220| 40
5| 2R4eRE| 3.51 | 20.3 | 22.4 | 0.628 | 17.6 | 18.1 | 57.4 300 80 |4.6-~4.8
6 |SRMALIRE | 2.86 500 180 [6.0~8.0
% o Sttt T K H S 00 RFLBRK, T KBRS 0.2 ~2. Tm,
M TR

ARTFE2004 H£3 A3 BilEM, 3L 1868 ZEMEEHE3 A 25 BT, Tt
BAGERY 44, Hh JYB-600 %2 4 JYB -400 5 YJY -240 Bi%& 1 &, 6] i F (K A
7141515 6000MPa 4000MPa 55 2400MPa, 2% T 24 e ) HUS AR A& £ A BT HE B
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AP SRR S B A M T PE MK ) — I B A A BB, 3T 8 4 0 FE AL K E 3
FEABERERIHE IR , M6 T AT400E MM TR 28 - 4 A P00 BB st 0 (A PSR R ) BT 1 %A ML 5%
HE IR A K F 5, J5 06 T 7Rt i e s 24000 5 3#FEHL— R Se M T UG /K M, J5 M TR VTE
M s AHAEDLAEHE T 00 i3 v ., R T VR ITLIE Mb

SR LA THEKMSEAKMEEAE, CHEASEENER L B0NE, T4 4
FERERLER O 32 AT 2837y, /D R B R 45 W F 1B, 8 T /K M 2R SR 2617 TR E , 7E 7 75 AR B 4T 1
B KET ZREN T ROES, RN RS MBI MEE T, 2+ HEK
EREMMC SRR LR,

HEmERARMERMN LS, BRI E RIEn i E) b FEIRE, LRt
B, AR JYB -400 5 YIY - 240 RIHENL B ER MR, BAE L EMIL T RA
%o

H 3 ) 5 IR B 5 4

BEEREREHTER TR LS MAREE , D E#T 0 2 T ATHE RBHRS
ATHBEEMFETE, FEEETHENREEN EEESRUELMEN, ZRE
HARKMPE LRI 27 LA AT EEH (B RS /) X 27 &4 25 KFER
B0.2 ~3.7m AL (M S FIRER G RHE 2. 02 ~ 5. 52m) 7778 /™ ERIAE SR, WM& 2,
HERE (W) W RE K AR S TR, A ERER T RUMEMER 1%
LA BT K A 18 AR TS 10em ALE

Tkt AR 4> 4 R IR B IR ®2

| R | BRE | THEERES | EAREEA B | 8 | FRE | TR | BEREER
5 E (%) [FaE(m) JRARE(m) [EEBE(m) | 5 | B (%) |#E(m) | RS (m) | BEHRE(m)
12312 1.82 ~0.03 Tk |46 | 15.84 | 1.82 -0.03 0.2

14| 4.86 | 1.82 ~0.03 TR |47 110.86 | 1.82 -0.03 2.5

16| 875 | 1.82 ~0.03 1.8 48 | 4.89 | 1.82 -0.03 1.8

17] 9.45 | 1.82 -0.03 1.8 49| 9.21 | 1.82 -0.03 1.5

18] 9.45 | 1.8 -0.03 1.5 50 | 8.34 | 1.82 -0.03 1.4

19 | 11.57 | 1.82 -0.03 0.9 85| 4.88 | 1.82 -0.03 3.4

21| 1.69 | 1.82 ~0.03 1.6 86| 3.92 | 1.82 -0.03 3.1

2| 489 | 1.82 ~0.03 3.7 87| 4.85 | 1.82 -0.03 3.3

231 9.28 | 1.82 ~0.03 2.9 88 | 7.82 | 1.82 -0.03 1.9

24| 7.87 | 1.82 ~0.03 1.3 89| 3.93 | 1.82 -0.03 3.7

421 9.28 | 1.8 -0.03 1.5 109| 4.12 | 1.82 ~-0.03 2.3
43 | 11.22 | 1.82 -0.03 0.7 10| 5.32 | 1.82 -0.03 2.4
4| 647 | 1.82 ~0.03 1.7 11} 5.55 | 1.82 -0.03 2.1

45 1 10.69 | 1.82 -0.03 0.7

MAFR 2 AT IR A7 AR B R B ) BR AL AR LUk, T EL ok B BRI AR AR A R DAL 7F
TE B RO BT MR 5 , 3L b ARATARBE o B 5 (U P R0 5 TR B 1, LA BE A R
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EE /DN

HEME LA AR ZEEAGS B ERMNEERE (IR ERE T BEER SR
BEOLE) HITRE R A E MRS REE, £+ T RTRS ANzl k
R Z B (PIRIRE 9 & KRS 92 &, BB AFBTEME 27 &),

KAERBG AR TRERC R, EE R R ERE THEREMNO0.5%L(L K
FEBCHE)  HHE D (RS BENEE 5B EERTE) BAFSEXR, HET
B BR T BOKR SKE R #TER N HE B ) R E A i TR = S TaTm
ARZRERFTER . F/KiE T REKERRE 1.5 ~ 2. 0m, {HEFR R BT X R
BEFE0.5m LA L MAE] 10% FRERL, K2 $0bt I J5 10 5 R b i 57 o

ZEENERM T, B LR BENAOREFERE RS Lt R, EEREER
EWIRFERERVREZRFE. B TEREERR (SNSRI 28 &), EER
R 72 A BB B /K T J1 5K BB R it 1 8, IR £ )2 B R4k, 4Kk 1 38 B AE 55 T4 K X U 9 5 B
T it o4 26 A VT 6 PR 5 A B 2 B B B A0SR TN I , E R IR B A A A L BY 3R BE B, 3 A
B SEEHNERBREN., ANETICRSEFFEEHNERE, FESEM SRR
FHgmat R PR EE R KU EREVEYLER, TTEEREAREER.

e B A T v ArdE JISA5337 - 1993 A48, B MW S Q SEMAERATHRRESBE
M Mt ER G 5h:

Q = (o, +200,)" - (8,)" x tI/S, (1)
M, = (o, +a, +N/A) (2)
K t - HERER (A TR 9. 5em) ;

0. - HEXHBER S, A BIATEK 3.92MPa AB %) 5. 88MPa B & 7. 85MPa ,C B
9.81MPa;

¢ - NERE, —BIRO0.5;

o, - HiEE T MITHRE (£ THEES. 39MPa) ;

Z, - NEWMBEEERY

A, - AEWBAEEEER,

on - RHRELEMITIIERE.

DERRH, 15 S, 50kt T o BE RS S%E, tERX 2500

I=(r-r)n/4 (3)
S, = (r," -r)2/3 (4)

K r, 5 r GACHEHMIER SNER,F TEFFHI 20em 5 10. Sem,

#L E&itER, A TERMH AB B PHC &#E, 28y /1 Q {145 270kN, it T itk
2+, F AR £ 2 M E T (L% R E B K E B 3200kN, UK Z
WAL Sm’ ) , RS RV AR IR ZE i

Z5ER ST REMILEE, B THAEFRELEE, Bt R L H L EmE
AR R, B, (HRA K AW S EMA N, ANSBK I S KRB LEE, &
Rigi#k+ SHKR—HK, B ARN TR SRESRFE, Bl TREREE2.5~5.
Om R PAL dul e TR BAEHN &4, MBS AHER TR ITHIEE
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PR [E LY AR ERZRBFHH EEREZ —,
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(1] o fdms ( FUmL 7R E L ALY , o E 24T Tk ik A 2000 422 ASE 1 AR
(217 ZR A VR oEC TR DR SF - B Al 5 A #URE ) DB/TS -22 - 98

Construction Technique Summary of the Static Pressure
Tube Stakes Adopted in Lax Soft Soil Land

Liu Deyi
( Guangdong foundation engineering company Guangzhou 510507)

[ Abstract ] Shawan water factory two period engineering original land is soft soil, through fill-
ing morals and custom soil empress, proceeding static pressure tube stake. The pit of discovers
after opening dug clear water pond a serious inclination, exsits at the same time through the ex-
amination a body blemish. To this through analysis construction technique measure of the static
pressure tube stake adopted in lax soft soil land.
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Construction, Monitoring and Quality Control

of Deep Excavagtion

Chen Slqing
( Quality Control Department of Hangazhou 310027)

[ Abstract | In this paper, the construction monitoring and quality control of Bai nao hui Digital
Mall are introduced. Through the analysis of the monitoring datum, next work is leaded to con-
struct which guarantees the quelity, safety and stability of this excavation.
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Discussion on several problems in conventional
triaxial tests of sands

Lai Yong
(Hohai University , Research linstitute of Geotechnical Engineering Nanjing 210098)

[ Abstract | By using the standard triaxial stress path testing system inported from the GDS com-
pany of Britain and the general strain controlling triaxial apparatus, conventional triaxial tests
were performed with standard sand under different cell pressure. The results of peak strength, e-
lastic modulus and effectice angle of frictional etc are compared. Some problems such as trim-
ming of the abnormal reationship of initial stress ~ strain, choice of controlling methods are dis-

cussed.
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1% B ( Practical considerations for using vertical drains in soil improvement porjects)
Geotextiles and Geomembranes 22 (2004 ) :101 - 117
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