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Research on the R Parameter of the Spring-beam Element Model of
Restrained Slurry Anchor Connection Based on the Limit Lap Length

ZHOU Wenjun,NIE Hongxin, WANG Xuan, LI Lingling

( Civil Engineering College,Jilin University of Architecture and Technology ,Changchun 130114 ,China)

Abstract ; In order to ensure that a spring-beam element model can reliably simulate the mechanical
change before the bond failure of restrained anchor connection, the restraint anchor connection test
specimens in the literature are selected. The spring-beam element model is applied to perform the fi-
nite element modeling. The method referred in the literature is strictly followed in loading. The pa-
rameter value of the radius R of the circular section beam unit is adjusted. The results are simulated
close to the test,and the factors affecting the change of the circular section beam unit radius R pa-
rameter are analyzed. The results show that the variation of beam element radius is little affected by
the loading form,the diameter and length of the lap reinforcement and the reinforcement form of the
spiral stirrup. The proper selection of beam element radius is the key to accurately simulate the force
before the bond failure of the restrained grouting anchor. In engineering practice, only the strength
of grouting material and diameter of reserved hole should be considered to determine the radius of
the beam element of the anchor joint.
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Fig.1 The structure of slurry anchor connection
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Fig.2 The spring-beam element model
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Fig.3 Constitutive relation of concrete damage plasticity model
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BIC I AT R AR 5 s, B e, R
SRPER BRI AZ 5 &, B PERBRBLAZ 5 £, S W 2400
AR o R GERIUNEJE | g WD I 5k AR (L



86 % M

¥ I XK ¥ F Ik

%43 %

o, BRSSP IC IR FF I L R 45 15 B,
HRRETTIR R s E, N R BT R
LU AN OC 28 i 2 o DU B« 7 72 7
0 ~ e, BrBL, MR HITHANEAIE B B, B L1
IR IESRPERAE ) s I ARTE &, ~ &, BB, g e
JLIBYEAIE B B, B T3 GR35 AL, 2R3 (R
YRVEREME) s NIARTE €, ~ &, BB, R R B TT T 24 B
B, W J BRI (IR IR E) S AR RT &, BB, T
TUNE A ORI/ INE AR (R IRAG I ), 2238 T

0:1+Ez(8 _E-p)

0 e, g, &

E5 RHATHIRBARHXR
Fig.5 Constitutive relation of the beam element

fracture model
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Fig.6 Force-displacement relation of the

spring element slip model
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Table 1 Test piece design parameters and loading scheme
R PR ER d EHRE Wiz D BT g%
/mm /mm /mm
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16-2 x6@40-3 16 2¢$6@ 40 3
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Fig.9 Spring-beam unit system
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Table 2 Steel materials parameters

A e

R EAS/ mm R/ (kg-m~?) E,/MPa L/ o./MPa a,/MPa &,
12 7 850 201 000 0.3 424.6 620. 4 0. 205
16 7 850 201 000 0.3 447.1 697. 1 0.205
4/6 7 850 201 000 0.3 307.0 453.0 0.242
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Table 3 Concrete materials and plastic damage parameters
i TREE T IBMER 250
% E{ . E,/MPa HER /24 — - —
(kg:m™) Wik (o) HURBREE L TRt LT AR LSS
2 500 30 000 0.2 40 1.16 0.1 0. 67 0.05
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Table 4 Parameters of the beam unit material
E,/MPa o,/MPa o,/MPa ER &, &y
36 500 73.43 5 0.011 0.03 0.031
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Table 5 Simulation results of circular section radius of different beam units

) ELE B %ﬁ;biﬁf {ifff/ Wﬁzj]?j;jj/ ﬁafz}n:ﬂ}/ {%ff/
5.7 0.332 61.54 0.054 1 0.073 4
5.6 0. 345 57.29 0.085 5 0.080 5
LX) 5.5 0.357 57.55 0.078 1 0.095 8
124@40-2
(5.4) (0.364) (59.65) (0.039 8) (0.091 2)
5.3 0.376 60. 16 0.069 9 0.104 0
R 70 0 0. 04
5.3 9.5 0.154 o
(5.4) (105) (0.071) ()
162 x 6@ 4023 AL 5.5 106 0. 089 o
5.6 0.597 5 119 0.1525 0.387 5
5.7 0.514 6 112 0. 064 0.149 2
R 120 0. 020 ©
5.2 0.807 7 107.2 0.014 0 0.583 6
5.3 0.807 7 107.2 0.014 0 0.594 6
16.6@3023 LA 5.4 9.5 0.110 8 ©
(5.5) (107.0) (0.073 8) ()
5.6 0.807 7 107.2 0.014 0 0.583 6
R 105 0.020 0 o
5.7
5.3 0.705 5 105.2 0.094 2 0.5190
16.4@203 I (5.4) (95.2) (0.1327) ()
5.5 117.5 0.156 5 o
5.6 0.705 5 105.2 0.094 2 0.5190
ENL 100 0.02 ©
(5.4) (0.366 9) (59.12) (0.029 3) (0.198 6)
5.5 0.376 3 57.27 0.0222 0.227 6
AL 5.6 0.359 1 57.79 0.0329 0.198 8
12-4@40-1
5.7 0.3350 58.03 0.031 4 0.1850
5.3 0.399 3 57.67 0.017 8 0.217 7
15 62. 00 0 0.150 0
(5.3) (1.414 2) (64.51) (0.057 1) (1.074 6)
5.4 1.292'5 64. 65 0.095 7 0.965 7
LX) 5.5 1.433 5 65. 88 0.205 5 1.117 2
124@404
5.1 5.176 6 64.38 0.089 1 4.807 4
5.2 1.338 2 63. 54 0.077 3 0.984 4
X5 71 0 1.32
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Fig.10 Comparison of simulated and test destructive forces
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Fig.11 Comparison of simulated and experimental slip amounts
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