202445 A WHHENKFS%MARB¥R) May 2024
40553 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol.40, No.3
NEHS 2095 -1922(2024)03 - 0432 - 09 doi.10. 11717/j. issn ;2095 - 1922. 2024. 03. 06

% R AR B A U2 T & S U X
HLikBE W M B E S

oA R RAE X RR

(L. ZRJbH SRS N TR A B, MK T5 4K 132012
2. E RE PR A i 4R A ROV H i TR, SRR YT AR IE 150000)

H EHW AREHDPREEAM R PRE LR T BARR LSRR
8% 0h , A SRR IR de AL AR R 2 4E ., 7K A MatDEM #4435 % 2
PRk AR R A KA AR S F AR A S F AL A X I 45 R T AR B
UL F 5K B AN TE AP % K 77 X T RELR e B2 09 SR % K
AR B EFEAB S, ER % H/d, <10 B, 5b N E 04 R L3R B FRIEAK, 4 HY
d, >10 & , %% 75 X RARE A Z A R B RILIRIG hodn 38 o RO A F R K, BAF &
Py X TR ie AR A N AL BB R AR AT TH QLFLTH Q,
AR EM 33% 38 £ 53% , T3L 75 KBk AR B AL & THN, &8 NEEZ
H A EH AR BN T TR H X ARE A 12 B IFE AT 10 B, KT K E
N6 F o0 R R T AR B ARG e K S ST AL R LK R A 64 % e 38
X, AR TR TG RO ZERD LT  HRTT RGP EAR

REIA) WRE R s 2RO EHORBTT s RO D

FE 45 ES TU473 XHEARER A

SRR AR, XU, R AT A B v A MR 2 A KON X T AR B 1S e BB AT (] TR PR SR A
2FHR (FHARFI2ERR) ,2024,40 (3) 432 — 440. (CHEN Rong, LIU Hu, HAO Dongxue, et al. Numerical analysis of
installation effect of single-helix anchor on uplift capacity in dense sand[ J]. Journal of Shenyang jianzhu university
(natural science) ,2024,40(3) ;432 —440. )

Numerical Analysis of Installation Effect of
Single-helix Anchor on Uplift Capacity
in Dense Sand
CHEN Rong' ,LIU Hu' ,HAO Dongxue' ,LIU Zhaoguo®

(1. Northeast Electric Power University, School of Civil Engineering and Architecture, Jilin, China, 132012;
2. China Energy Engineering Group Heilongjiang Electric Design Co. Ltd. ,Harbin, China, 150000 )

s B EA:2023 -10 - 13

EE£WA . HXK ARB#EALIH (52078108 ) ; 7 MAA BHE TR H (20210509058RQ) ; H M HE T
Bl2ERFFE I H (JJKH20210103K7)

TEE BN AR (1979—) , B, 282 1, EENFER A IS IR MR AL T 45 07 T BF T,



53 4] Wi HA AR T v R SR B 4 R AN X LA RE 5 Il 1) (L 53 A 433

Abstract; The purpose of this study is to investigate the deformation characteristics of the soil
around the anchor during the installation process of a single helix anchor in dense sand and its
impact on the uplift capacity,in order to provide technical support for the refined design of helix
anchor foundations. A numerical calculation model for the installation and pull-out process of helix
anchor in dense sand was established using MatDEM software. The micro mechanical parameters
of particles were calibrated by comparing with indoor model test results. The installation effect and
uplift capacity of helix anchors with different embedment depths and diameters under drilling and
pre embedding installation methods were analyzed. When H/d, <10 ,the ultimate uplift capacity of
drilling installation is lower than that of pre embedded. When H/d,, > 10, the difference in uplift
capacity caused by the installation method no longer increases with the increase of embedment
depth; As the diameter of the disc increases, the uplift capacity of the helix anchor under both
installation methods shows an increasing trend. The decrease in @, under the drilling method

compared to the pre embedded Q,, increased from 33% to 53% . The uplift capacity of the helix

up
anchor under the pre embedded method is higher than that under the drilling installation method.
The conclusion is that the uplift capacity of drilling and installing helix anchors is lower than that
of pre embedded methods, but when the embedment depth ratio exceeds 10, the impact of
installation disturbance on the uplift capacity changes little with depth;As the diameter of the disc
increases , the impact of installation disturbance on the ultimate uplift capacity increases. Compared
to the difference in installation disturbance caused by changes in embedment depth,the impact of
diameter changes is more significant.

Key words: helical anchor ;installation effect;uplift capacity ; discrete element method ;dense sand
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Table 1 Numerical models of helical anchors
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Table 2 Material parameters of soil and anchor
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