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Research on Fire Resistance of Steel Sleeve
Grouting Connector

GU Fan ,SONG Dengkai ,MING Yang ,ZHANG Yuanyuan

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The mechanical properties of steel sleeve grouting connector under high temperature
condition was studied to provide reference for the after-fire structural performance evaluation of
prefabricated buildings with steel sleeve grouting connector. Based on sequential-coupling method
and international standard heating curve 1SO-834,the ABAQUS numerical models of steel sleeve
grouting connection members of two specifications were established ,and the mechanical properties
of steel sleeve grouting connector with different fire duration time were numerically analyzed. Un-
der the action of axial ultimate tensile load, when the fire-exposure time is less than 10 min, the
grouting material is in triaxial compression and forms a relatively obvious oblique compression
zone. When the fire-exposure time reaches 15 min,the maximum-principal-stress of some grouting
materials changes into tensile stress. When the fire-exposure time is greater than 30 min,the grou-
ting material in the middle part of sleeve gradually turns into triaxial tensile state,and the inclined
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compression zone of grouting material gradually disappears, and the ultimate tensile load of steel

sleeve grouting connector is only about 30% of that under normal temperature. The numerical re-

sult indicates that the ultimate tensile load of steel sleeve grouting connector decreases with the in-

crease of fire duration time ,mainly depending on the stress state of grouting material.

Key words ; Steel sleeve grouting connection ; high temperature mechanical properties ; ultimate ten-

sile load ; ABAQUS ; sequential coupling method
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Fig.1 The schematic diagram of steel sleeve grouting
connection
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Table 1 Geometric parameters of numerical model
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Fig. 2 The generatrix of 1/2 model of steel sleeve grouting connection component
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Fig. 3 Mesh generation of steel sleeve grouting connection component
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Table 2 Thermal parameters of steel bars

W SRR LRER
T (W-(m-C)™") 1073¢C"!

e/ o174
(J-(kg:T) ™) (kg'm™)

20 47.6 1.21 4717 7 800
100 45.8 1.24 497 7 800
300 41.4 1.32 568 7 800
500 37.0 1.40 669 7 800
700 32.6 1.48 800 7 800

R3 EEATSH

Table 3 Thermal parameters of sleeve

W SRR SRR
T (W-(m-C)™") 107°C"!

e/ o174
(J-(kg:T) ™) (kg'm™)

20 29.9 1.40 495 7 300
100 29.8 1.40 511 7 300
300 29.2 1.40 565 7 300
500 28.8 1.40 665 7 300
700 27.8 1.40 924 7 300
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w0 Lo o e 2200 i, AT LIS B0 b o T h 44 F T A4 -k
' ‘ T F AR T Ah BT TR SRR R i 1% Yk B i
R [a 97 f i 2k ( WLIEL S ). i 4 RIS AT L
2.3 EEGAH il TEAREHRMZENT , B TER M

YR B PG o = B AL 5 R
FIERGSS 3 Fhor 2. L T AR IR
BRI g (W3 2 3K 3 AR 4) ; $t
T AT A R 7 KT B A I 2R BOR S

AR KT HESOR R AR, TR 25 52 K
[B]/NF 30 min i, 8517 | 9 ORI 5 22 (6]
AAAE—RE MYl 22 s A 52 KN TR O3 F 1
PR 22 2 W 4 /.

BT HEC HEE/T BE/C BE/C
193. 380. 53433 782.10 93136
18623 370.70 523.83 775.50 929.30
17940 360.70 513.34 768.89 927.
172.57 350.71 502.84 62.29 925.19
165.75 340. 49234 755.69 923.14
15892 330.73 431.84 749.08 921.08
15209 320.74 471.34 742 919.03
14527 310.75 .85 735.88 91697
3844 300.76 45035 72928 4.
131.61 290.76 439.85 722,67 912.87
124.79 280. 42935 716.07 910.81
117.96 270.78 418.86 70947 908.76
111.13 260.79 702.86 906.70
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105.59 105.59 33136 611.61 876.16
100.76 100.76 32033 599, 868.
9592 9592 309.30 586.40 86121
91.09 91.09 29827 573.79 853.73
8625 86.25 28724 561.19
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76.58 76.58 265.18 535.98 - 831.30
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6691 6691 243.12 510.77 816.34
62.07 62.07 232.09 498.16 808.86
5724 5724 221.06 485.56 801.39
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Fig. 4 The temperature nephogram of component at different fire duration time
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Fig.5 The temperature curve of component on middle section along axial direction
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Table 5 Thermal parameters of ductile cast iron sleeve

IE/C  HIHiE/GPa  JAMALIL  JERSEE/MPa
20 169 0.3 370
100 165 0.3 370
300 158 0.3 298
500 139 0.3 164
700 134 0.3 110
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Fig. 6 Load-displacement curve of component
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Fig.7 The stress nephogram of D16 component under the action of ultimate-tensile-load at different fire duration time
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