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Abstract

The anchor plate support structure is a kind of light support structure which is applicable to the
fill slope support. On the basis of the anchor plate support structure, the tandem anchor plates
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support structure with better pull-out bearing performance is proposed. In this paper, a numeri-
cal analysis model of tandem anchor plates is established by FLAC3P finite difference software to
investigate the effect of cyclic loading on the pullout resistance of tandem anchor plate based on a
fully nonlinear analysis method. Findings: when the anchor plates can maintain relative stability,
the relationship curve between the displacement and the number of cycles can be roughly divided
into a sudden change phase, a cumulative phase and a stable phase; the initial static load increases
the overall displacement of the anchor plates, but the initial static load has less effect on the mag-
nitude of the displacement growth after the abrupt change phase, while the cyclic amplitude in-
creases both; when the stress level is the same, the displacement of anchor plate is larger under
pure cyclic load than under static force. The bearing capacity of anchor plates under cyclic load is
between 0.8 and 0.9 times of that under static force, and the cyclic load causes more disturbance
to the soil above the anchor plates especially on the surface than the static load.
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Table 1. Tandem anchor plates parameter taking values
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Table 2. Soil parameters taking values
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Figure 1. Load vs front anchor plate displacement curve
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Figure 2. Front anchor plate displacement-cycle number relationship curve
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Figure 3. Approximate curve of displacement-cycle number relationship of front anchor plate
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Table 3. Comparison of results
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Figure 4. Approximate curve of displacement-cycle number relationship of front anchor plate
[E 4. BISEARALTS - EIORE KR ML
# 4 0c=030, 055 AN 03, 0.4, 0.5 0.6 5 O HUATEN FHIBIESRE, ®EAENE 2000
AR (VAR (S F% o

Table 4. Numerical results
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Figure 5. Approximate curve of displacement-cycle number relationship of front anchor plate
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Table 5. Numerical results
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Figure 6. Displacement vector

B 6. ifzkE

DOI: 10.12677/ijm.2023.121005 54

VAEZT T


https://doi.org/10.12677/ijm.2023.121005

“RA 4

K 6(a)F AT EAERIS ARG AN e R T, S SR AR IR B s LA, 531101 [11]45 2R 40
Wit A 6 WLAE M, A EAEAR . HR IR AT I AR A I DS AR AR T KB A
{EL2 X B AR D7 JE AR 3R 1 A AR BRI R

4. &g

VR [ S i A% S A IR SE A sV e IX — B, SR T 2 5 T MR AR A T SRR AR £ R ) R BB
Wit gi# . M T FLAC™ A MR MAFM e 2 AR R M v, B T B0 T AR T A A 1
AT S5 EATAEHABUEAE R SRR R SRS D 300 sh B R TR BE T RORE R, 75
IR Lk EEL

1) NAKPAARI, AEFGEAE R, SRR oK, a8 BR U AR A BEAE AR M o 2804 1 PR FRAH
XAERE, AR AR SR L 18] R AR A AL 2 KB IR=AFr B, BIER —IRIEIAIE, (14 BEHE
R B AiAs g e R B (LR TE W] R AR AR E B B o

2) e A O AR B A A2 SE K R M, DRSS AR RS 1K/ B D 8
G0 AR AT B AR AL 882 B IR AU SRR I KN, IE 2 M AR B A RS HOTK IR 8 PR 0R 2L
MK, ARG B AL RS BRI .

3) A BN A KPR B e (B, ER IR TCVA DRI RS E , (E W FE R DX ME N T8 147 3
PER T IR AR ST, AT )5 1 0.8~0.9 i 2 18]

4) a5 i ox ER I SRR 7 ) A R R RSO ] (R M 3 2 R Rl b 5 L
R AR IE KIS -

E&WE

B X BRI LT IH(NO: 51978260).

SE

[ AEW, Db, XIRE, % &WiREE e SRR 3D AHi]. BRIOE AR AR,
2013, 32(2): 285-289.

[2] Bouckovalas, G., Whitman, R.V. and Marr, W.A. (1984) Permanent Displacement of Sand with Cyclic Loading. Journal
of Geotechnical Engineering, 110, 1606-1623. https://doi.org/10.1061/(ASCE)0733-9410(1984)110:11(1606)

[3] Frangois, S., Karg, C., Haegeman, W., et al. (2009) A Numerical Model for Foundation Settlements Due to Deforma-
tion Accumulation in Granular Soils under Repeated Small Amplitude Dynamic Loading. International Journal for
Numerical and Analytical Methods in Geomechanics, 34, 273-296. https://doi.org/10.1002/nag.807

[4] Yu, L., Zhou, Q. and Liu, J. (2015) Experimental Study on the Stability of Plate Anchors in Clay under Cyclic Loading.
Theoretical and Applied Mechanics Letters, 5, 93-96. https://doi.org/10.1016/j.taml.2015.02.005

[5S] Singh, S.P. and Ramaswamy, S.V. (2008) Influence of Frequency on the Behaviour of Plate Anchors Subjected to
Cyclic Loading. Marine Georesources & Geotechnology, 26, 36-50. https://doi.org/10.1080/10641190801952410

[6] H&JEK, XILLZE, Xkl FEFA T A A < R B KPR S R FE[J]. TR E R, 2023, 45(1):
10-17. https://doi.org/10.13984/j.cnki.cn37-1141.2023.01.002

[71 T8, BES, K8 BF L PRSI RBAS TR 2 HT[I]. LREEN%E, 2022, 50(9): 33-38.

[8] AT, BRAE, =ib, 5. B0 BB E IR b HOR BRI ORI L)), B A 1S TR, 2021,
40(S1): 2896-2904. https://doi.org/10.13722/j.cnki.jrme.2020.1011

[9] BoiE. AE R A S I 3T AR SRR EEUE BT [D]: [ 2 AR 5], RidE: KIEHE TR, 2021.
https://doi.org/10.26991/d.cnki.gdl1u.2021.003328

[10] Merifield, R.S., Sloan, S.W. and Yu, H.S. (2001) Stability of Plate Anchors in Undrained Clay. Geotechnique, 51,
141-153. https://doi.org/10.1680/geot.2001.51.2.141

[11] Yu, L., Liu, J., Kong, X.J., et al. (2011) Numerical Study on Plate Anchor Stability in Clay. Géotechnique, 61, 235-246.
https://doi.org/10.1680/geot.8.P.071

DOI: 10.12677/ijm.2023.121005 55 VAEZT T


https://doi.org/10.12677/ijm.2023.121005
https://doi.org/10.1061/(ASCE)0733-9410(1984)110:11(1606)
https://doi.org/10.1002/nag.807
https://doi.org/10.1016/j.taml.2015.02.005
https://doi.org/10.1080/10641190801952410
https://doi.org/10.13984/j.cnki.cn37-1141.2023.01.002
https://doi.org/10.13722/j.cnki.jrme.2020.1011
https://doi.org/10.26991/d.cnki.gdllu.2021.003328
https://doi.org/10.1680/geot.2001.51.2.141
https://doi.org/10.1680/geot.8.P.071

	循环荷载对串联式锚板抗拔性能影响数值分析
	摘  要
	关键词
	Numerical Analysis of the Effect of Cyclic Loading on the Pullout Resistance of Tandem Anchor Plates
	Abstract
	Keywords
	1. 引言
	2. 试验用料及最佳含水率测试
	2.1. 串联式锚板建立
	2.2. 土体建立
	2.3. 静力加载模拟
	2.4. 循环加载方式

	3. 结果分析
	3.1. 关系曲线分析
	3.2. QS大小对锚板承载力的影响
	3.3. QC大小对锚板承载力的影响
	3.4. 循环荷载对土体流动的影响

	4. 结论
	基金项目
	参考文献

