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Abstract: The design codes for screw anchor piles have shortcomings in calculation of the horizontal drawing capacity, and the
understanding of soil pressure distribution on the anchorage surface is not unified in theoretical researches. A self-made large
test sand box is used to carry out the horizontal drawing model tests on a single screw anchor pile. The soil pressures on the
upper and lower surfaces of the anchor blade are directly measured to analyze the distribution rules. The displacement-related
method is introduced to approximatively calculate the soil pressures, and based on the p-y curve of lateral resistance, a
horizontal drawing mechanical model for the single screw anchor pile in sand is established, and the displacement-related
theory is deduced to calculate the horizontal bearing capacity at last. The results show that in the horizontal drawing process,
the soil pressure distribution on the surface of the anchor has non-linear relationship with the distance from the measuring point
to the cental axis of the anchor, and the displacement should be considered in the calculation of soil pressures. The mechanical
model and displacement-related capacity theory based on the mechanical equilibrium analysis have good effectiveness in the
comparision validation. For the normally used single screw anchor pile (diameter ratio of bar to anchor d/D<5), when the
burried depth ratio is greater than 4, the horizontal capacity can be calculated according to the equal diameter naked pile directly,
neglecting the effects of anchors.
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Table 1 Physical and mechanical indexes of test sand
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Fig. 3 Load-displacement curves

B3R AR, BABEALRS - K1
A B T 2 AR BRI SRR, SHRHE N, R ARHALE
5% U] BERE 10 AT — ST SO BR AR B 7,
R 3.0D BRI A A5 LN A8 /b — 2 o X1 AT
WIRHCF MBS, RIS FBEER EE TR BR AR 38
s 4 fos. ATCVE Y, FEAR IR B g IR LE
TR PN, SRR A AT PR R AR BE SRR b 3
ARG RS, X SRR A BRI B
ERR

30

25

g
(=}
T

-
w
T

oy
(=}
T

B BRAIR I T, /kN

1.0 1.'5 210 2'.5 3.0
HBRH(HID)

4 IRBRAZ ST - EBIREL Lk

Fig. 4 Ultimate bearing capacity-burried ratio curve
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Fig. 5 Partition of anchor blade surface
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Fig.7 Soil pressure increment versus pulling displacement
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Fig. 9 Calculation of point displacement on anchor blade
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B, HAFEABIIEKN—BHE, WEERIA—1
BT R IR I

Mittal ZBITHEAE Th H55E T, <tk 4
fiione 4553 W, Kallehave Sk i AL % I 1) HLAB A8 1k
X B R, MIHTRLE N 4.48 (1) 0.207 ZRAL BIHRTR EE A
7.04 117 0.848, H KHE/LLAEA T 0.207~0.551, KA
TEMRVRLE N 7.04 IS ATE BT 0.8 A4, BARKDUmIR

R2 BXYEHFSY

Table 2 Related physical and mechanical parameters

i WIS PERER MBS By Ehf BEEE RO BERTIIE SRR RO
ol(°) d/mm Dimm /(kN'm?®) Bs/mm $u FEN, WKS3¥m H¥a En/MPa
ESE S]] 39 60 300 17 045 0231 k; 1.7 0 39
Mittal %] 40 16 50 1515 0.075  0.237 k; 1.7 0 66




%13

W, S5 SRR AT AR B UG S B BT 165

5o API FAYTHE LLAEL, T 0.437~0.656, “R{LIE
B, Bt R TIRT . 1 ERIE—
BRI B UAE AL T 0.957~1.274, HAE 3 MNMHE
Z IR APIRE, 1610 1 RS EANE, 15
ROR B AT T AT .

=3 ACABRESHEECHE

Table 3 Ratios of test results to calculated values

AR 1.0 1.5 @2/7.:)% 2.5 3.0
API*] 0.583 0.724 0929 1.164 1.344
Kallehave 5% 0.510  0.402 0.658 1.024 0.938
FEBEZES 0645 0730 0.834 0931  0.969

%= 4 Mittal RIEEESHEEZLE

Table 4 Ratios of Mittal's test results to calculated values

o ‘ . R B

B L SCHR AU %;gﬁ Eﬁimiﬁ;i% e/mlrgo
API! 0.437 0.450  0.503

448D  Kallehave £ 0.467 0230 0238
T E ) 1.050 1.087 1222

API! 0.448 0.443  0.453

576D  Kallehave &4 0.551 0.209  0.210
T E ) 0.962 0.957  0.987

API! 0.620 0.656  0.642

7.04D  Kallehave &4 0.794 0.848  0.837
T E ) 1.199 1274 1253

IR AR A SR B8 AT Mittal BRI 45 R R
BH: APT MEASN AP TSR A H AR,
I — AL AL Kallehave MO R 78 AR T
DL RIS R SR W & A, 5 7E X
Mittal R4 TS HBORAWRTE . 5601, &
FEEEERH 1k p -y HIZRATRL, B A ST HE S 1)
THERCER R KT BB TR A A A T 2K 3 T T SO IR AT
3.4 5iRMExTEL

FA ST AR A BN e A il B e HLAE
NEE NI IR A R IR, BB RS HAR AT
BEAT AP AR A N, ERE T IR <A
INTCRORNEE TR AT BHER, S RBONRER . D
TR R P L 3 AR R v ol RN e A R A )
PRI AT b, BT B KT R 3k B
W (HID) BRI, DA B X BR =i

BT 32 5 XA SCRREG BT FH SR e A R I R
BEREAT 7 AN [ HR R B KPR 30 7 B Wi = B A 1 ot
H,

M5 AT LLE W, EARTHT, BAEKT)
PRAR#E T T, 5 SRAg T A SR 2K 20 ) To WO LUAB B
TR LU A I i 7 1, SHR LN (H/D=1~
3) B, PIEFZE 10%LL L, HREF] 45% (1.0D),
Wi B IR AN R LU B 4 IO VE F R RE 2, FRUNE g
BENE KRBT 5 B R I DTk . IR LA F] 4
PUJE, A (AR IR AR 8 A Sl 5 3 T g reddi b
(1 95% A -, Tt B LG A 85 o) BLBR T A AT 7K ~F AR 47
oIk A KA, ATLLZARG, HiESE IS
BRI AT VA

P ELAR EL 2 BIE d/D=1/3, 1/5, 1/10, & 13 3
F ARSI HE— 2525 FE LA BLA% LU AR A0 % P 3 7K
ARE AT TR, ARERW, Y EA (D)
AN, BRAE 5 BB AT 7K ST AR SR AR 2 g T B 2
Pl T 1 WA . 24 o/D=1/3 &, HHL
EAEHEREE N 3.0 BFAE A3 T 0.95 4, [FFEHE
d/D=1/5 BIRIRLN 4 B A REIAE], d/D=1/10 B3R
FE KT 5 B3 LU A ReEid 0.95 A4l B A2 LBk,
R4 BELARAE K, R AN 2% 18 L 52 (1) 3 L s AR
LK o 25 TR LS P I SR e B A A A% L
BRI O, I M _E R A A LA RTINS R L 10 A A o
KE, ATLUAN, HIRWKT 4 DG, TREPAAHE
JE P o) BB TR A /K P A 2 T () Tk

MR AR RS R G, R AR LT
(LRI IR LU AR ) S K oh, Wb R A o R
SR EEPWK R, HMMWSHFEAE, B LN BE
B, K14 HEET 9=20° , 25° , 30° , 35° ,
40° , 45° TSR AN BB A KT AR 3R 1 LA BE
IR AR SO, A 4 FTULE Y, 4R+ N R
o [RT 20° J&, 5 TULHIEAE 5 g e s b (1 7K
PR BR A E S LA BRI AR A B 2R A — 3, AL
A Y HE LIRS (HID<<2.0), N BEHE A IR 500
RIMENHE . FUETCO N, WEH R, S
HREKRT 4.0 UG, WIAFERD 158 m (N EE
B Isgme, R 5 EAR B R T B L e
BERER KT R3] -

®5 HiES BIRHEEEAIR PR AR D b

Table 5 Ratios of ultimate capacity between bare bar and single screw anchor pile

IR 1 1.5 2 2.5 3

4 5 6 7 8 9 10

FRAE/KN 024  0.57 1.06 1.72 2.56
FIZHERIE/KN 043 0.77 1.26 1.91 2.75
ELE 0.55  0.74 0.84 0.90 0.93

4.79 7.77 11.5 16.1 21.5 27.7 335
4.98 7.97 11.8 16.4 21.8 28.0 33.8
0.96 0.97 0.98 0.98 0.99 0.99 0.99
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