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Experimental study on uplift failure of anchor plate based on PIV technology
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Abstract: The uplift of anchor plates is of anchor-soil interaction process. The investigation into soil
deformation and failure mechanism around the anchor plate is important for uplift capacity prediction. In
this paper, a series of anchor plate uplift tests based on particle image velocimetry (PIV) technique have
been carried out. The deformation fields and failure modes of soil around anchor plates have been obtained
under different soil densities and embedment depths of anchor plates. The results of PIV displacement
fields show that for shallow anchor plates, the failure modes of the loose and the dense sand foundation are
characterized by frictional cylinder and truncated cone, respectively., When the anchor plate is deeply
embedded, a bulb-shaped influence zone formed above the inner anchor plate in the loose sand foundation,

and the dense sand foundation develops curved failure surface. The results of PIV strain fields show that
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whatever the embedment depth of anchor plates, the failure plane in loose sand foundation is inclined at an

angle 45°+ ¢/2 with respect to the horizontal, and the angle between the failure plane and the vertical plane

in dense sand foundation is approximately ¢/4. The conclusions provide references for developing prediction

models of anchor uplift behavior.

Keywords: anchor plate; particle image velocimetry (PIV); uplift characteristics; failure mechanism

AT AF K« BE U SR A M0 I P OT R B
DRIGEHE BE BT 254G KT - 5 R TR i U I S
Ve R T AN TR IE S 5 1 A5 A . TR I il
RS B N L ORI B 2 0 5 B TR B
FERCE N B R R BT ROR BURE L A
L AV A e I P L 6F RS AR N L 22 B A
SR IR — R T i 4 A R R U

B4R Bl AE b LRI 9 TR B IR L 0
B ATIR A E BB E L Rl ZR LA
LA X — SR A T R BT R T
2 WA G R R T 19 Ak 22 PR AR i B A R L RS
PR DRI | b R SR R SRR R A . XI5
S0 Perez Y BUE AT TR SR AT Yy
(I A SR B AR BT HOR BAF TR I BT 9T

UEAR K R BRI 3 (PTV) R A8 + T4 7
B AR B T Y N % R AT S BE 4 O Dk
AT ARG T 000, 5 H LAY F I AR A B AR
B A D0 5 o AT AT LRI T 1k L5 B 1Y - MAORS B 8
B H A AN L . BT PIV H AR R AR A
P Xt i A S B R TR T IR B o R AT S
PRS00t DR P X i A BT A0 I R T B A YR T Y

NP
1 SEIRME W IREK

Xt T ARAE PR BT SO B RE L BEA Y 2 B
TTEEA W R 3k A RO DG i R IR AL BT gk B e
S0 SR R BRSP4 125 43 AT I 0l U A X A TR

PR T X TR TR BRI g S 0 R T A A ABE . AR
L HXTI IR T REE MG . Meyerhof %000 %
BT AR AT IR BV R - A P 4B B R
T 55 % T I AN @/d~ /2. ¢ Hy N g
ffi . Chattopadhyay 25" {5 52 Bl U 17 5 48 4R 141 2 48
YUV il 2 1) 36 T R L B R T 5 b T 9
45°— /2, Sacedy" " BUE M IR 1A 55 Bk L S5 AH T
TR Ay 1) - U FE T B R A S OB e 2 . A BT VR R
T B A0 18T A ] 8 0 A T A 3 4% S fih %2
$ TG o VRS R D PR TG A A R — R R 55K
L TH

T 4% Tl VA T o 5 A o B IR 11 9 24 T T
PRy Ry 3 2L BERR B CHAR T BF T87 )  80 H  F gly
T AP 1R AR R I R T — i
1 25 b 25 119 -+ AT L IR T 21 5 P14k L AR
SR LR . o TR R W R T AR 0 BT R I
W AE 17 TR T 1 A T P 1 A 2 Y R R
TEG I (0 P 8 L 3 4L A 5 T 40 K Tk R T 5 1 1)
(3 F @ % W SRR X b B AR B9 BT IR T o R T
A 1 - T A 5 ol TR A TR R o AR 0 2
JEA I 5 T AR AE . e f 457 — /2. X T G H 4
M - Meyerhof 251055 . i 4 T v £ o 3 Hb T (19
VR + 1k .

L5 1 R T AT B R R A T R
(A2 7 A TR S [ 2 R Y 0 T R A 2 9
B PRI A 6 SR D e AR L X AR
PO R LB T O IR AR AL TS

—— \ Y / ~ ’ﬁ‘(} -
N, i3 I e i &
y \ [ S| e
A / \ //
\\ /f \\ // H
\
At \ /
Db \ /
\ /
A /
BB
b ) —=t

B1 tEhEiimrEX

Fig.1 Different failure modes of anchor plates in soil
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Fig.2 Setup of the anchor plate uplift test
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Table 1 Physical and mechanical properties of the test sands
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Fig.3 Relationship between anchor uplift force and

displacement in sand for H/D =3
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Fig.4 Diagram of displacement vector of surrounding soil of the failed anchor plate
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Fig.5 Diagram of displacement vector of surrounding soil of the failed anchor plate
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