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Abstract: The researches on mechanical mechanism and bearing capacity of horizontal pullout of vertical square anchor plates
have the problem of artificially distinguishing shallow and deep buried types without uniform definition standards. This study is
devoted to the researches on the three-dimensional unified theoretical solution of horizontal ultimate pullout capacity of a
vertical square anchor plate based on deep analysis of failure mechanism. The symmetry of failure mechanism varying with soil
properties and buried ratios in vertical and horizontal directions is reflected by the evolution of projected triangles of
rectangular pyramid soil core before the anchor plate to the vertical plane and horizontal plane, respectively. A three-
dimensional unified mechanical model is established for the horizontal ultimate pullout of the vertical square anchor plate. The
ultimate mechanical equilibrium analysis method is used for different loaded bodies in turns to derive the three-dimensional
unified theoretical solution. Comparison with other theoretical methods and test data indicates that the new model can reflect
the continuous variation rules of the symmetry of failure mechanism very well in different ranges of depth ratio. The
three-dimensional unified theoretical solution has extensive applicability to the model test and field test data. The new solution
performs the best as its calculation result is more close to the measured value with smaller discreteness and the average is

generally safe.
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Fig. 1 Rectangular pyramid soil core before plate
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Fig. 2 Three-dimensional sliding body before plate
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Fig. 4 Force analysis in horizontal symmetry plane
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23 sl 3 83.8 : [11] EI
24 b Cu 30 2 15.4 0.3 4 294 Miyata -
25 5 82.4
26 3 40.6
27 " 3 44.4 oo A
b CU 11 4 15.2 0.3 Miyatal*"! o
L 4 44.8 yata =
29 4 50.5
30 0.1 0.3 1.847 A
31 Fk cu 13.1 18 15 0.1 0.5 3.038 Fukuoka %1
32 0.2 0.5 12.58 -
3.2 EMREBINIEXTELIGIE JoHEIN 30° ~40° , Aigi LB R TEEROK, 7F 10~

Das 254351 F 1977 47, 1986 £ S xR 50 kPa 284k, BUFIH] =4840 — FR S AR JLR 06 Hdh 0t
AR P RO T I R OT I T RN AT, IFRSIRWE 10 Fros. WK 10 (@) (b)
RIRWT T, HASRIE T 2~10, ®bEWEEEM  PRTLUE W, HREANKKR AR LY S AR i
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Mo XTI A, T, ((yh’) Bl IR LG 3G Kol S 2k
PR3, (HA TR N R A R RSO R AN,
FEE SRR, BEROGRER, THRE BRI R B T X A
FRAE o 6 T2l 1 5, BEA R L3S K, Tu/(cHR)
SARR RN, IR ETALE, SR 10 A4 08
W KSFJ7 ] AT 28, AN [R5 0 R AR AR IE FEAR 22
{ERE B EAER MM E RN, BIRREER, 5&
RN GHRELAE 5 AR, A S9TlE 2
2909 0.7, HURHGIEF] 7 87 8 IF, LA EE— TR H|
0.6 /547 o 1% ] REFNA SO A FEAR G AR X K3 7
oTiRE ¢, JoHERT A L, U T RER R
TMAFAERCR RISy, T LR, 85 T3 T
U 26 AT, X AR I DTRR R, AR S
HEmZERRE. K 10 (o) MR EWHE s
AT SEAE R RN EE, A T A T 1)
AR Fs KB #FAR S 230 1, SR 200 )26 B Tl
B/, XS HAG T A L B e T
A, I TSRS BN E
3.3 KR EHEXIELIEIE

NT XSG = 4G EAS A A R, IR
£ T ENANE TR CERNRRSE) Rkl
Btk 32 4N, Bk 09144 m!"™, R-FE/h 0.1 mPY,
TSR AR, NEEBMTEED 110 ~36° ,
iR 1A A 0~26.5 kPa; SRV AR AL TG FHE#
K, BN 2.5, RAGERZ) o4, HEkEHE. HA
FEEM R, BAmR 1 s,

LR R VDI HAMTEE Miyata & 1E

Das, M. 1986, p=0

PRI R 2 S () = d 45— B AR g 0k 2 b R 1 PR
A STIATUE, SR R, s R
11 () ~ (D Fim. MEFTTUEH, ANFEMERME
N, KiDFFEA L R T, MY T, I FofE L
1 RIS AR BN 5T, AT HRIR EE HIR>20 B )
o B EA R ORI E, B R B ST S
Ly FORVDIEZEMIEL, HAMGEEE B LS R S5
DA LS Fy SZ309R B 1820 B A B S F 6 1)
PE, JREE H/A<<10 B, — it BAE O HEEREL HYR
AT 10~20 B, BRASHEHE /N R e E S, KL
T 1D V&, S ABONEA)s SREE HIh>20 J5,
D A bR B RN . 2011 4F, Miyata & T K ER
SRS T B AR RVOE B BV, (HiE R,
BIEFEARA, RIMACRE 2, FIECK T H ARG
VESLIR R e e v . HEYREE H/R<<10 B, — %
THEAER K, FoRB B SE R 3 /50 E, W T faks;
MR H/A>20 J5, THEAEACE SSIE ) 10%, X
FEEAICAS T AR AR PR AR AR 7T 1 S TE 2R Ji A
TR AT RE A& BT HoR F M 35 == N R B0 2
BERR R ST 48 R/ T 5 em, 1A UOKCER (0 Bcm 4
BRI/ 0.1 m, S KIER] 0.9144 me X0
R (IR IR A 28 ) A IR BRI R SF RO, = AR Y
RIS EIE T TR, RWATEEN. =45
— IR AR H ARVEVE G RO AL, EE —EM
i, H TS AN S LB AR Ay BB U SR
HEALEIEELT 114, SR BRI 4 MoriE
HERIFI). X B 4 MOk EER 1, 55E0ME

0.5 Fq

Das, M. 1977, ¢c=0
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Fig. 10 Comparison between calculated values and test results
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Fig. 11 Comparison among calculated results by different methods
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BE—BIRAE T =G — FLR AR A EEME .
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(D=HEG— BRI HERA NS = WA
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