%39 &5 4 1 H O A ES Vol.39 No. 4
2018 “E 4 H Rock and Soil Mechanics Apr. 2018

DOI: 10.16285/j.rsm.2016.0812

L=

St 4 dtb Brp 2 1) (R FL AR RIS B R EE W5

DHEL?, & EL2 ] ML %3

(1 KRR KR TR S A E R E AL, K 300072; 2. RERY @5 THE¥R, KE 300072;
3. FVERE T RY: LRSI TR, Hindk 639798)

W OB THREPEEEFTRR A B R, 7ER6 M LI T U B a) B L, T ANIE O B A 2 1) [ L A AR R
FOEIRIE . B S AT I B B S AR PRSP b, AR AR T Ao 3 ik (P TS 30T, @S Ig S IR IR P 2, /3 ik
e R R AR E =, S5 Taylor [R5 BTH 4387 715 45 LRI s SR 5K T I 2 T4 Joe 2] b o0 A 40 5 R AR A 88 ) L
AR BRSP4, AR R T Ao B A 8 ) LR 1 Sk B 18] 5 IR T, A S B Ak AR BT DIRZS 7 F8, AR BN 3
WBR-PH R A G — 1) culph Cco AEAEAHOKBUBTRIE, y HEE, h NBEAFLERED Fhir (r B HFLER) XK, FIRZ
R AT LA A ip e i [ AL AR, bt b e i FL A R0 TSR BRI s 88 BUE R e LA R L S5 S e B,
THE S R L B B 4 FrAa g B cu ph RIRAE, FHEIE & ¥ SRR T AR 5 AF G, — 2P IIE 1 BTl BT 45 70 At
VLR FE

kO W FPEhthE RmETL; RRTEEE; WRIREREIREE: BUES T

hESHKT: TU 443 SCERFRIRAG: A X E4HS: 1000—7598 (2018)04—1176 —06

Research on stable limit depth of vertical cylinder hole in cohesive soil ground
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Abstract: Vertical circular holes are often encountered in practices. The limit depth of without supporting is important for a stable
vertical cylinder hole in cohesive soil. Firstly, if the failure surface is planar and pass through the slope toe, the stable limit height of
the slope can be obtained by limit equilibrium analysis of vertical slope, and compared with Taylor’s results by circular sliding
surface. Secondly, planar sliding surface is extended to the axisymmetric problem for vertical cylinder hole in cohesive soil.
Assuming the failure surface is an inverted round estrade, and a relationship between cu/yh and h/r can be solved by limit equilibrium
analysis, and provide the basis in engineering design. Thirdly, vertical cylinder hole with different geometrical parameters are
numerically modeled and the lower limiting values of cu/sh are summarized. The results show that limit equilibrium method results
coincided well with the numerical analysis results.

Keywords: cohesive soil ground; vertical cylinder hole; limit equilibrium method; stable limit depth; numerical analysis

PRI, TR r e 0 SR Y 4P B A It i L

Lal = (ZSERSV N

TR o 22 3 B A I o TR g [ LA 1)
AL DL A, KOO IR IR,
TEHERGSL, JKIFFT A . LBERIA R TR IS
B R, SR T SR A, Hox A
TRE CHmESEIR e R BRI o B AN A,

ke H . 2016-04-18

AT — R R FOVFARIA B e L BB R A
oo bi A i TRE AR B SV MURIAH S— Dl £L 38D
fif SRR LI 1A N7, A AR A M S ) 3 A
T B S ST ) 22 TR 2D e B e T £Lid
AT RLA T TR I B, A N

HEEIE  [E5 A RHEE S (No. 41402263);  KHETT E AR} A4 5 5% H (No. 13JCZDJC35300).

This work was supported by the National Natural Science Foundation of China (41402263) and the Natural Science Foundation of Tianjin (No. 13JCZDJC35300).
W—AERF WA BSEE, 55, 1950 R4, Wi, R, WLARSI, FEANFRL M TR I LAE. E-mail: yanshuwang@tju.edu.cn
IR 225, 9, 1986 4, WLATSIAE, FENFR I TREEF M. E-mail: li_jia@tju.edu.cn


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

4

I PEE SR a8 Pk~ b e v 8 1 B8 L PO AR PR A TR EE WE T 1177

VR L BORHBAT R IR 5 26 T IR ST Bl I, SR
S PR IR BR3P 25 A4 (2 i B, 522 AR,
SRR T AR AR A A b T 28 2 o o R 3P Bl
Wi, AT AL — 2 L R D A AL A S S )
TRE S I o

Xt T IE L A s e R LRI S RN
FARm i TR, & A L AR E 2 B ALK
HEHAFRATEE, SRl LTS E kAR
S SRR I AT e R HOAS E P AR R, AL,
{60 7 R A 7 R A LI RE RS AE R AR e IO 261, DA
i TR R A A B

AR EE R IR, SRR
R R AL AR PR AR E IR L R L. TR RS
BYEARAN, HEZSQERNALE R, Pk,
R JEB LI

B SE M T3 R LAV TR AR SR A T I
FesE RN I o St i) I Bl i, ST
NIRRT 7R, i T T B RE S 4R S
SE MR RS R 2, A Taylor B9S2 i
TP T IR G SRS LU LEARW A5 5 SR S5 R 11 A8 5
AR BT T B T O AR 2 B AL AR R 7] L
M EAR R T e, ABUE BRI T Dy e 3o B A A e
FURIAZ (5 5 MR T, S8 B A XA R T
Jite, 38 EEAHEKGRE oo By (M, /yh &
i) FEALEAE ry BIFURBRFSEIREE h ] hir &
i) Z IR Z s FEEAPRIT A Rt AT T L.

2 BT ELU RS E A i

TR E e 1 70 R A SR, A PR
g H AT TRESEE 2 R M s i, R
T IR AR I TS T B, K
RN NIR, M4 B AR 7 P 2 R S
ZI BN 2 A R A BRI Bhif, %R
RIFVEBAT ZAFTREANIS R 5, 24 R ¥R
JIN B SR T Al A B P R P AR R TS BT
2.1 Taylor EIYKEIME3hEE

TR KT TR, R, mT R
ST TR AR o SR 7T, BRI T T T 34 B K
R, SR DR A 1 TR

1 tEEmRsEE

Fig.1 The cross section of slope
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Fig.3 Limit equilibrium analysis for vertical slope
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Fig.4 The stress analysis of foundation with vertical hole
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Fig.5 The sliding mass in shape of inverted round estrade
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Table 1 Numerical calculation parameters and results
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05 05 23 02421
1.0 1.0 43 0.226 3
15 15 6.1 0.2140
2.0 2.0 8.0 02105
3.0 3.0 115 0.2018
40 40 15.0 0.197 4
50 50 18.0 0.1895
6.0 6.0 21.0 0.1842
7.0 7.0 24.0 0.1805
8.0 8.0 28.0 0.1842
9.0 9.0 31.0 0.1813
10.0 10.0 34.0 0.1790
11.0 110 37.0 01770
12.0 12.0 39.0 0.1754
13.0 13.0 44.0 01781
14.0 14.0 46.0 0.1729
15.0 15.0 49.0 01719
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Fig.9 The comparison between limit equilibrium method
and numerical analysis subject to ultimate
stable depth of vertical hole
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