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ABSTRACT: Anchors are primarily designed and constructed to resist outwardly directed loads imposed on the foundation of a structure. These

outwardlydirected loads are transmitted to the soil at a greater depth by

the anchors. Buried anchors have been used for thousands of years to

stabilize structures. Various types of earth anchors are now used for the uplift resistance of transmission towers, utility poles, submerged pipelines,
and tunnels. Anchors are also used for the tieback resistance of earthretaining structures, waterfront structures, at bends in pressure pipelines, and when

it is necessary to control thermal stress. In this research, we analyzed the

uplift behavior of plate anchors in clay using a laboratory experiment to

estimate the uplift behavior of plate anchorsunder various conditions. To achieve the research purpose, the uplift resistance and displacement chara-
cteristics of plate anchors caused by the embedment ratio, plate diameter, and loading rate were studied, compared, and analyzed for various cases.
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Fig. 1 Vesic’s theory of expansion of cavities

Table 1 Breakout factor(F;) for circular anchors

(H/h)cr

o i

Embedment ratio(H/h)
Fig. 2 Nature of variation of F. with H/h

Table 2 Variation of F. (¢=0 condition)

Embedment ratio( Z/h)
0.5 1.0 1.5 25 5.0

Soil friction angle, & (deg)

Circular (diameter = ) 176 380 612 11.6 303
Strip (h/B = 0) 081 161 242 404 807

Soil friction angle, Embedment ratio( #/h)

P(deg) 05 1.0 15 25 5.0
0 1.0 1.0 1.0 1.0 1.0
10 118 137 159 208 367
20 136 175 220 325 671
30 152 211 279 441 989
40 165 241 330 545 130
50 173 261 356 627 157

W) 2ok 183 JECA=
RHojF= A 2ol F =1°]th
P, = A(cF,+~HF,) @

71 At WA Bl WAL Jeie, R HEAe) 448
) BAE sfEigoln, Fis AR Aulelre] Bae] Fal) o}
FRol o] ABAFE S AT FAGE UERITHDas, 2007).

Vesic(1971) & AR R AR S A5k HEA L& 7]
w, 2ulo] ok FHAS Fo) e Table 29F 2o] UERI
o Ed, 2 WAL Fig 29 2ol mh=(m/h), L W,
F,=Fx*o|th.

®=00]7] W& Table 114

2.2 Meyerhof 0|2
Meyerhof(1973)2 AU =34

WA, AHE <4A, 943 °§74—'§:° =

RS =T v 2 (20l
910‘34 v 374 ‘;}H%"* H%

Q,= A(’yH+cF) (]

o7|A FAAF Fe 98 A A AL o 4 (3)
% 2k
F,=12 ﬁ)é 9 (3)

h
a8 AEY

B W= A @9} vk
ol

| @ clgsiel 97 A7sh AJ2H8 A7, 2EY
B71e] IAZNE o}%u}. e e 4 69
4 ©AR JERIL 2tk 7lelA 4 G 98 A7) A2
q 7o) FATQUE YT glom, A (e 2EY o

/\1()—7



HE Aol iEEe] mE B F AU B4 17

10
Squéra and circular
s m Strip
£
E i
6
% i /777 :
4
E
P
I
7
0
0 2 4 6 8 10 12 14 16
Embedment ratio(H/h)
Fig. 3 Variation of F. with H/h
719] SAZYHE YERH I QT
H 9
(F)C7 —T—7.5 (5)
H 8
Fig. 3 B 4 @E 1Y== JePd Zojth

3.1 AUEHASHER|

AR EFH Ao AR 2 EZE 500mmx500mmx600mm(7}
ExA|ExEol)e] 7|2 BAl= 10mm FA 2 of=md = Az
Atk Fig. 4= ANEFAFY MesE Yeha ok

2PAE ALgE A= FE AR w3 Aeoz o
Axo] glon, %] AFL 25mm, 50mm, 75mmZ 3FH{H-E Al
L3tAtk T SmmE FYA AlRSIA T, 382 dole
Aol T3} :L°‘Hl 1:3 ~ 179 @A Az & 4
ole Aes AEstAH, o]5He WIS o] &ste] dAR
ey} oehs HJX] Sttt 1E]la BeYA] 3 2o 7HAS
Qs T2 E o8t sk A X dFFATE AUl
E2ZAF L Mgl B ZE 9} 7|ojukAE o] 83l 1mm/
min, 6mm/m1n 12mm/min-°4 o] 131— A:t:i o] x}g}%g HL@}\]
a1, AgstEs A %F Ae 3T ALY AXE ARSI

o 2E)a A el ek b 3le sk Al

fo &

o 1o

=2
=

o>1
ok

ﬂ.IO

S E——
Wir‘e[}\
Load sensors
T
Load
—/—/

control

C unit

D
Fig. 4 Schematic diagram of the model test arrangement

3.2 Eﬁdxltll- XA*I

# ANEF A AHE AEs AHEIAPIM F2 A
s FheeiyelEoln, gulE Eejete] Wit bE

% 7HAe] REAREe 2 2SS TAT AHIE RS &
2 st} 4R ok & FHE PPN MRS GFA
719 30mm F7Ae] Fo2 dYsfuAshs wol7MA BE F
2A4AZE FE Al FA BT Table 32 AHEF AN AL

H 289 83 44E U ATH(ASTM, 1989)

: Hegwel B 4%
U715 ST 9 O, 27kl glel] 9
1 Bsiel PR NE G AP Sel)
R ool o

&, 1 =%
LH%T:': UrEM% A

3.4 HHe 7551

E£8 0§38 ANRFUFE AA A} 9 wEeA 4

Table 3 Material properties of kaolinite

Moisture content (w, (%)) 60 80
Cohesion (c(kN/m?)) 49 04
Unit weight (r(kN/m’)) 15.807 14.288

Liquid limit (LL(%)) 50

Table 4 Variable of the laboratory model tests about plate anchor

Moisture content Embedment ratio

(w,) (H/D) Loading rate
60%, 80% 3,57 1-612mm/min
Table 5 Scale effect
B/D Dlsplacement % of Displacement to
(10°mm) B/D=10
3 3.738 188.79
4 2498 126.16
5 2204 111.31
6 2.012 101.62
7 2.000 101.01
8 1.986 100.30
9 1.980 100
10 1.980 100
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