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Examples of application of effective stress principle in China

CHEN Yu-jiong
(State key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower
Research, Beijing 100048, China)
Abstract: The application of the effective stress principle in engineering projects starting in the early 1950’s carried out by
Professor Huang Wen-xi and his fellow engineers is concisely described. Their achievements in exploring mechanical
properties of soils with the help of effective stress principle are also introduced. These examples are by no means the only
modes of application of this principle, but show that the constant use of the principle in practice is the important way to

recognize its powerfulness. Therefore, doing much in engineering practice and using the effective stress principle more

frequently may result in fruitful effects.

Key words: effective stress principle; engineering application; research application

0 3l

HRN ) R BRI — R AN S A, 2
Terzaghi F.75 1923 Fafide R 1) =& L1 )5k i
TR T AN, WA FAE TAE IR AR 3]
A T AR P AR R, 1 Ho g AR B mp
AN ARMEEE 2R 2] L2, JtiEE &
HgE L T, M AR AR T A [ 4 T B T
ET, AT BRS T S — L Em TN A5 .
BAR, AR T ) SO TR, ARARI A i LA
S8, WA INRBIA RN )5 100 TR A ke 25
DIMK R ERAHPIE WAAICRER, AmHEs
B ROV R . A TR A AT
LA L D25 U LR S 38 “ RN
017 i), HEA BN )RR —i . HE] 1957
4 Bishop" 13 &R 51 A 1 IR B R ) SR FLX
—ii BIIAE N IE, AN D) R B LT R
B s L TR AR

jillf3

ML, A b TR IAEAE 5 2 DK R I
() A AR RO ) B R . Aok o [ s
LRI AT RN ) S BEEEAT T AR R, KK
Col 2 DN RERZ B . alE, EEW
L TRE T A AAR 2 AL 380 7 P A s A i RS AR
IDE SR N Y PR a2 ol S ] e B 4
I, A RE 7 B T AZ I B RS . LK
I BAERE N TR &N IA T T REAT BT o
UR e A WML A TIZR B, A Rk B RN
Jos RS S REAS B TR il 52 0, AAR B T )
fIBEST, M EAAA SR IR ROR . A SCR A
ARPOCERHFS MR N L R TR, TR
o R AT R ) s B R, AA R 2 (L

H K52 S TR TA AR T RE S B P R 2 1 A RN 7

E&UH: ExELEMPFIRRETR (9737 ik HH
(2014CB047002)
s EE: 2014-12-26



59

WA A A7 A g Ji B v g I S 1675

JE B 4971 TR

1 BT rmkFLIE 4

R KR SRR AL T T3 RE, BRI T 5e7E sk
B E SIS TR TS —. 4, 1952 4F,
ZEMECEE T HESEERN L T, i A
H CIOEIERBN, 21 T 1955 525 BELE D037 (1 FH v R v 9
W 28 R AUGCIRES 1 s BT AR B e A b
HE B NRIR S, 7 G % N AL K50 5 £ A i 2E
TI7ES 2% EANE AR SERE L, 7ERE A 3 AE A0 A R
R

LA T TR, b TR SR E SR A
I HCE AT RS, LR R B sk
Ui 3 NS wh i W W o154 = W 1 =
S TR E T B RS O S R, o
L TEAMIHSESUGE, A5 P SO A v
7, MRS B RS T B SUE A VA% . B2,
I ) T KR SE G AL R AR, R R AR A
S AR . Wk TAETAM, =4, %
FA GG TR R L TR SR, R R
B EE, AR MR FR b i Ak DA 22 4 T g b
ZIAH R R 5. SRIG, A HE %28 e 1
g e FUdER . XS RE H 5 TAERAH D). JIF
i, - AR T B5E A HE S S bR TREA, N [
W AT I I ARG 2 I HERBEA T — S8 oY TAE. =
TR AT, & sy B b A 55 ) 5
PEJT

AR RINE, 8% TAEM PR EATE 1954
F i TR B KR S A - TS R = ) R BL I s
FUBR AR . AR R UK FISERG A i T 4
GG SR, BRI R MR LB ), B
o [ P SEAN B R OGS AR A R AN e Dl )
TR AU F sk, FEAE = R e,
LIbFn, BAEERR T A QSO SR 2 KA B 75 35
WO R SE I FLER R S AN, iR f5 2 2 IR 4R 06
JSCR 25 G BRAR VS 1) MR A SRR R T A i I 1)
FLBRE O RIS AE, IR EE AN I FRFEN AR
FINTE X FEAR) 3 S, e ok A mOR B8 S Ak LA
1954 4 CL 2 R AR08 320 e - 3UE L hsy
SR JE AR MO £ T A .

2 FETARKFIRIFMR R

1956 IR 5OKFI S5 AR B 1L 5ORFIR 3 BF
e FE T R E AL Iy (KGR o 44T
7 1957 4F BEIRE 11 T — 6 3R B % A I

Rt LB 7 o fo A T S FLBRUR 0 T U
5 KRG LR AR ILBRE 7, B e R E L
UG LR AR . AT A ST iy LU B (R D B B PR 5

F T 20t 50 4EARK, ENERATE K IR
T, RS I AR, KRR
FH I AT BT 5 B AR o AL 3 10 T8 S AN B
58 P8 it T30 R0 W R O . SRR A TR 5
JE CRHEKERED AE R 7K - U7 it T3 1 sy 5
JE, WU T AR T 2%, A e A e A DR
Ko ARmLRYL, BEEIRIUE Ll SE B R A e BT
AL . XYL TR IE LIS, BTR A R
D7 T, JERAR R R A o
B 55 8 76t TR KR 4 . A, SESEAE T 1959
SR S IR AT 258 73 e 48 A 3 (kb By
SRR, DA AR, AR R R T
1962 4E,

BN g SR BRI, i P M A B e T
PIFLBSUR i A, DRI S AR e SR AE B 1 L
BT, B A% FLBR I oA (B A AT SRR . ml 2,
I FATLE 1958 AR /D 12 e B QFL B s i Sk AR
Ak, BT AR R L I B I R,
21 1965 F A A il B Hu 475 ] T Penman %4 1) 7K & X0
W ALBR R S 4%, T RAET AR K P s 1
i

BT 1960 4E2EH S Bishop 25 5T LA
HOM TAEER, 'S T4 “ LIEE - Prsysm s
M — 30, o RgniEas. %S0 W s
Bt HA RN R LIRSS TO0 R R biey o
f o BT I EEF IR ASRETU ST A8 1 7 v H
R RN Sk, I, AR A R
T ] RN LT FREMIE R . AR
BRI, T TR, SRR 4
oy« AREBY AR R FLBR K R ) A gL Pl i
(BN RAE 1962 ARG P I 50 - 300 e
YIRS, TR, EF 1984 A4 R A Y,

3 MREIBNFMR

[EIVN1 0 o= A SR I X AN SN
R LM TR, RS OLE, TS ER e
QTN TR RUKASER AL, B ROKFI AR A
HHERAAEDI AL, o BT 1 TR .
B BOK M LG A T 1955 AR ITARIFTTRD 1 1)
WAL SoRBANE 55, R HRHE RS &
PR AR AT P I A0 A AR A I R Bl R R
Ho RXAIEAREST HHRE BN P b P AT RN T A



1676 a5 oE L OB ¥

2015 4F

FLBUE 224k, DIEHE DL 7S JE A FERAL AL EE . SR 1T
O AEMAT RN ) BT B A 7%, AR L 1 Bl
FLBUH ) T i 2 3 B0 RN BRI, Wiz
WAL Z I o TORABAE 1959 4 8 QURZ ) Rl SOk 2 b
ARSI R AL IR R AR R, He
PREWBANEE, VBRI IRET 1961 4, %
A AR A (K& E B EE R AL, PR I (E R BT
FURAR -

HAAATTPBE L3000 855 1) 7K 00 B 28 S B A
DUR SRR BLE, S 71 20 AL 80 AT 2L
FE AT BRI o (B LA RN K S 7, #8717 5%
WA A A K BRI — 28 3R . AN, ZEAATTAR IR
B6rh, KRR A A ) B RN AT 280N T 3 A R AN 2
T8 56 AR AR AT 280N ) S BEHED , > A b 3B )
SECL AT AR, A% T iR R K T
BERZIN o i KA B AL 10 3 P It T %
FIBAR K L, BE T MR UURE N AT RO ) A 7K )
BEZRSE R, TS b iR O B A E A TR T
iRt gesh, B Ry R A L e
AR R AR R 22—, S T2 5 DR A AL B )78
12 SRV 2R 0 28 SR, B AR ARt gt 2 AT 280 g it
M,

4 T FERRASEE

280N 3 SBT3 b KR T RA L R (BT
GOTHERE T AR TIAN, bk b TR b e 3
WREHTE . B, BN T 55 R % kb
A AN g AR K T R e T, T LR
FE S RO 2Ry 0 SRR B AT M, T SR -
VB R BB RS IR LB AN
R T ABTE RELIRT 107 envs (9K 3145
RSB E BRI R DA B AR LA AN LA AT
b, GG, ST, NN R, s
FIRE L3 B RAFRCR. B, 2B 10 3 ERTE R R
L [RAT IEAESS WA R VS AL (R 2 )y, B K
I T AR SE T R RS (R, LA
RHEREBESE ) 4340, W43 T AT R, {H
TR ARSI B R (1 A R 2 A
W50 e 25 ML R0 A JEET N, SR A ]
UANRRE © DU ARE g 5 2 B 1) T A A
B LRGeS, AR S, WA
VP B I IR (R R T MR T 2 . bl T2 AT it
SERRI SR 28, L R A T A LAY
BB ) T THEAT B SR T A, ARt U AR
(RPN, BB TN LR i,

FERE S B (0 80 L R T AL T sk, 2
JIAE R, AR R S 4 i I ) 1) s 0 A LR s
A, AT REYID RIS B PR K BE ] . — HAIEW]
A L, s 5 EVE SRR

5 & i&

LA RN S A B IR ANE T, SEA RS
HEAPrRIE . (HRIL I D TR ) 5 4 %
Wi L TR AT o HJRIN 2 — i 2, AT
IS B T BN R ORI ANz R BEATER
R BAERE— A TR A IS T # AT e A
Ao BMEAHLER TNz, WEER 2R K
I 1] A48 AN s A, AT 22 20K A, A RERCIE
B L . ARSI OB AR N RS T
(KT BOK A SR AL ZKBHEE A S22 (1 R AT 4 B
T AT Js B BT ERAS AR A S A 1R R S
B, HI LS R AT B S B T A8
i A QRS AL BT RE ) B A8, AT
WG AR B 4 28R

S

[1] TAYLOR D W. Fundamentals of soil mechanics[M]. New York:
Wiley, 1948.

[2] TERZAGHI K. Soil Mechanics in engineering practice[M].
New York: Wiley, 1948,

[3] BISHOP A W. The measurement of soil properties in triaxial
tests[M]. London: Arnold, 1957.

[4] BE53C, IR Lt WAL I A Bk R I [R]. F
50 FIRUKFSER AL, 1954, (SHENG Chong-wen, SU Yi-bo.
Design and manufacture of membrane style pore pressure
tips[R]. Nanjing: Nanjing Hydraulic Research Institute, 1954.
(in Chinese))

FA A R RUKRISEERAL, 1954. (HUANG Wen-xi. Effect of
drawdown on the stability of the sandy slope of dams[R].
Nanjing: Nanjing Hydraulic Research Institute, 1954. (in
Chinese))

(6] WRAUA. T30 301 () 44 b AL B s ) AL B[R], ot
B A KR SEIG Ak, 1954, (CHEN Yu-jiong. Estimation of pore
pressure in the fill of dam during constrction[R]. Nanjing:

Nanjing Hydraulic Research Institute, 1954. (in Chinese))

1962(1): 16 - 32. (HUANG Wen-xi, JIANG Peng-nian.

Research on characteristics of material of dams constructed



59

WA A A7 A g Ji B v g I S 1677

by dumping soils into ponded water[J]. Journal of Hydrualic
Engineering, 1962(1): 16 - 32. (in Chinese))

[8] CHEN Yu-jiong, LI Zhong-hua. Slope stability of Maodun dam
during construction[C]// Proc 10th Southeast Asian
Geotechnical Conference. Taipei, 1990: 153 - 156.

(9] B, kY ke FALER K s g A SE[T]. AKARK
1, 1960(7): 26 - 32. (CHEN Yu-jiong. Shear test and pore
pressure estimation of the fill of dam[J]. Shuili Shuidian
Jianshe, 1960(7): 26 - 32. (in Chinese))

[10] SDI—84 W& - AIE I HIVE[S]. dbnt: /KA I
Ak, 1984. (SDJ—84 Design code of rolled fill earth-rock
dam[S]. Beijing: Water Resources and Electric Power Press,
1984. (in Chinese))

[11] HUANG Wen-xi. Investigations on stability of saturated sand
foundations and slopes against liquefaction[C]// Proc 5th
ICSMFE. Paris, 1961: 629 - 631.

[12] T <5, PMEF. K858 HLB AR [CY/ 56 1o
5% R TR AR S BOR SCEE. b st RS

Mk H AL, 1990: 534 - 542. (TING Jin-su, SUN Ya-ping.
Mechanism of hydraulic fracturing of soil[C]// Selected
Papers of the 5th Chinese Conference on Soil mechanics and
Foundation Engineering. Beijing: China Architecture and
Building Press, 1990: 534 - 542. (in Chinese))

(13] BRA, star. Rt Ul e o 200 5%
W], A&t LRE2 R, 2013, 35(5): 988 - 990. (CHEN
Yu-jiong, BIAN Jing-hong. Effect of bank forming way on
the stability of cohesive canal slope[J]. Chinese Journal of
Geotechnical Engineering, 2013, 35(5): 988 - 990. (in
Chinese))

[14] FEA, 2ok, Ry, Bl K EKEAB KT
PEIZ R IGHTET]. A L LRRER, 2011, 33(12): 1817 -
1826. (WANG Wei-dong, LI Yong-hui, WU Jiang-bin. Field
loading tests on long diameter and super-long bored piles of
Shanghai center tower[J]. Chinese Journal of Geotechnical

Engineering, 2011, 33(12): 1817 - 1826. (in Chinese))

(BXIRFHkR) EITRE

CH TR QT 1979 £, 2HREAFR. LK,
D15 BT KL IRENESNA B E P S G E I EARNE
BEEOWT . B sOKRIRRARR e T, BAS AT RIT. &
BEPE 05 A e AR A S BB IR R S K
SPIMRFERE UM TR B S . EH P FHAR #iiX
A AR TORR o R E 5 E SRR S A T H B oAt
TR H RS R o) A TR, A8 AN S A S B 45 (AR
FE, IO IR SR . R B O YR SRR
WL R0 TRk, SRiRkE. IR AR,

AT (RSO IITIE H B SR A %L
T, IFEEFERZOITI AL T HT8 s A TR b R
BRI OR ERHARZOITD & “rhEBHGE ST
551 3O R e AT AR © b BERFE S SO
FE” s AT AR EEIR 7 A Sofek & E A T 2R
GV BERE” W ATI¥E “ TFEZS5] Ei Compendex (4

JE” 1 HARRE RSN U E e TST” 4515 b i i
o ATIMEE (www.cgejournal.com) 43K ATATI T T
SCEE

AT G R L ARBH . KRS WISk 7R
G TREHL TS N TR B A T RN 5
WA T B BB SRR L A4

AT AT A4 FF, XUEEHERR, 192 58, 45 H P iR,
[EEN 25 76, 44 300 JC.

A [ B ARE TS ISSN 1000 - 4548, [E 45 —F 5 CN 32
- 1124/TU, ERRATRT 28 - 62, HINRITAS MO 0520.
A KA AR A S H = 1T, ] FE g e CRY)
WCHB SR ol 1) Mtk R RO B OC 34 5 (i R LREERD
YR MB%w: 210024; BEFRHLLE: 025-85829534, 85829543,
85829553, 85829556; 11+ 025-85829555; E-mail: ge@nhri.cn.

CAFI GRS



