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Influence of screw height on vertical bearing characteristics of
threaded pile
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Abstract: In order to find out the influence of screw height on bearing characteristics of threaded pile and soil
around the pile under vertical loading, this paper studied the influence of different screw heights on the bearing
performance of pile, soil failure characteristics around the pile and soil displacement field around the pile through
laboratory half-surface model pile test combined with digital image correlation (DIC) technique. The ABAQUS
numerical simulation method was used to validate the results of the model test, and the range of screw height

values was extended. The pattern of the ultimate bearing capacity and material utilization rate of threaded pile as
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well as the distribution of soil stress field around the pile were analyzed. The results show that the utilization

bearing capacity of pile is increased, the influential zone of the soil displacement around the pile gradually

increased and the development of shear failure of soil around the pile can be delayed with increase of the screw

height. As the settlement of the pile body increases, the loading on the pile top gradually evolves from being

borne by the pile side resistance to borne by the pile end resistance. Although increasing the screw height can

enhance the ultimate bearing capacity of pile, there is a peak in the material utilization rate of the pile.

Keywords: threaded pile; screw height; model test; digital correlation technology; displacement field

BB SCATE 2 — Tl OB R AR, MR A0 25 4 Y AE AR L 3 K
TR~ )RR T, MR B T A B A0 R R T R s
] 7K 48 ), 3 AR AE B = A A TR 38 aE TR L A
Bt i TORR A A Ak A 3 N Y. 58
ELAE AR L, W S Y B B 4 4 LA B P A, b B
ARE D PRI R, S e A
A LG, B8 S0 A 8 ) B PR R 2 ) 2948 A 3 4% . Chen
SRS T BT M AE D 4 P i R R e L 2 BB Y
BER AT 8K TR R e G M SR AT 1Y AR 3R S AR . Ho
SEUIA A WRE MY T AF AE BRI S X, A T R
e BT BT SR A R TR o R R AR ) . R T
RN 2 K AR ol T B B3R 56 e B, R A J) BE A AE
E LA, GE 05 W A R HEIE B IR T, DT A # 4E -
T fe KB DTSR

IREHE IR SRR 2 | 25 S RUB AR BE B R 3
PERE AT AS R F2 B2 (52 g . [ A 4500 sk A
3 3o AT R 3 5 RN B AL T v L SR T S/D (1R
PR/ FEHE B AR ) X RS BR AR 4877 19520 , &k LS/ D
BT A BR R 3 Ty ey AR A AT Y i 2 LT
T R DX S fe K R I R 5 o 8 T (A A
WF 5T T B PR |08 S0 B A B X SR AT B R 3R PR Y 5
Wi, & PR A 1. 0~1. 33 f5HEAR I, BT A B B
M R ME RE o B R A 53 = P 4 OB R 56
5 Abaqus BUHE A7 H , 8 i 43 A1 R SORE JLART RO %
8 7 Fe B S e R A B, B A N T LU R 2/ D (MR 2
(] 8/ 32 A AR ) B 3G S 1S K S 0/ L B w/D (12
UL/ TR AR ) RN ni K . Saleem FM5E
b B A e I, B A MR SORE AR B 3G, X b T
(AP Sl FNAE B AR 3 Ty 3K JE A S S T AR A e
BB ST 1) AR AR R BT B 4 T AR b %R A 5

FAERE R E BN R — L5 BRI
RSN SCEN S e AN N KR AR R P
5 T WA SOE 5 e R AR PR RE 0 E R R L H H R C T
W A ey R X R 0 o R B B R R T 4 F 5 A RS

N T AW SR i B X R SOHE B [o] AR B
PR, 2 T o = N S R E U T i o A
HE B 7R 48 1 FRE ) R B SRR, W 58 A ) 6
Ab R B 2 B 1 B0, F4 1) R A g B N A B 7 3 1 ik
LS A AL RS 53 A5 BUHE ) 200

1 =B

1.1 =B

B AL Ay F TH AN R AOhE  an L L BT s . BE B
£ 250 mm, FEHEEAE N 16 mm, BRE BT 60 mm,
FEBEE 10 mmo AR 45 88 28 & B2 ) AN Ja) — Jh i & 7 4
HARIRINE, BAASHOL R 1.

D=16 mm
I
I L,=60 mm
=5 . = [ =15 mm
E ! 8 = =
=) ! = E — TR
1 B ]
Il i = - I ,,,,, i
e = S - b,=3.6 mm b,=2.4 mm
L s = -
! b= S -
= L~ b = =
i LSS L = -
= b S -
! L= - -
4(" i 77777777777 T L,=10 mm
L H =

h=2 mm hy=4 mm h,=8 mm h,=12 mm
1 R
Fig. 1 Model pile

®1 HEMERTSH

Table 1 Size parameters of model pile

g5 B NMEEE 6 /mm BF MR 6,/ mm SRR A/mm BREAEEE £/mm

RSB BINEE 2 L /mm RSB L, /mm

1 3.6 2.4 2
2 3.6 2.4 4
3 3.6 2.4 8
4 3.6 2.4 12

15 60 180
15 60 180
15 60 180
15 60 180
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Table 2 Basic physical and mechanical properties of test soil
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(g/cm?) /% % % /%) kPa
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Fig. 13 Horizontal displacement of soil with the same buried depth in piles No. 1-4
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Contour of vertical stress of soil around piles No. S2-S14 (400 N)
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