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Analysis on Mechanical Performance of Metal Limit
Connectors on Precast Concrete Sandwich Walls
with Ultra-Low Energy Consumption
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(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. Yantong Precast
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Abstract; The study is aimed at the tensile properties of the metal limit connectors of the
prefabricated ultra-low energy consumption sandwich wallboard whose insulation layer thickness is
more than 200 mm, which provides the design basis for the study of this kind of wallboard limit
connectors. Tensile tests are carried out for metal limit connectors with different diameters. At the
same time,the finite element software is used to establish the corresponding model of the pulling
connectors. By comparing the simulation results with the test results, the tensile bearing capacity,
safety factor and deformation performance of the pulling connectors are analyzed. The tensile

Y Fs H#A:2020 - 07 - 10
BEE&WE . “+=01"EZXRE S &R H (2017 YFC0703703)
YEE RN B (1988—) , & Lo, FENF L5 TR T,



62 Tk R SE Al (B R R SE R

537 &

bearing capacity of the workpiece with a diameter of 5 mm and 6.5 mm is 24.4 kN, and the

tensile bearing capacity of the workpiece with a diameter of 6. 5 mm is 29. 3 kN. The safety factor

is 5. 88-8, which meets the requirement of the minimum safety factor of 4. The maximum

displacement under the design bearing capacity is 2. 35 mm, which is less than the limit of shear

densification of the wall joint sealant. The tensile properties of the connectors can meet the

requirements of Chinese codes, and the deformation that affects the joint performance will not

occur under normal use.

Key words : precast concrete sandwich wall ;mechanical properties ;connectors ;safety factor
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Table 1 Average value of measured connectors

JEMR AR B Wrm Sk

Fightr B/ BERNGAE/ GREE/ SRJEEL MK BiR/

MPa 10 MPa #*/% GPa
L5.0-200 716 5930 875 1.22 27.3 187.7
16.5-250 741 6070 912 1.23 28.8 183.0
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Table 2 Anchorage depth of connector

_ PRIEARE EHAR/ i E R EE/ mm
R
JE/mm  mm FEuG I H
L5.0 -200a 200 5 55 65
L5.0 -200b 200 5 55 65
L6.5 -250a 250 6.5 55 55
16.5 -250b 250 6.5 55 55
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Fig.5 Tensile local failure patterns of the specimen
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Table 3 Bearing capacity of the connectors

R4 NJ/KN  Ng/kN K,

L5. 0-200a 24. 4 4. 15 5.88
L5. 0-200b 27.6 4. 15 6. 65
L6.5-250a 29.3 4. 15 7.06
L6.5-250b 33.2 4.15 8.00
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Table 4 The bearing capacity of the connectors and

the corresponding deformation

frvGs T Rss Ny/kN  A;/mm  N/KN  A,/mm
L5. 0-200a 5.4 2.35 24.4 17.70
L5. 0-200b 5.4 0. 36 27.6 9.35
L6. 5-250a 5.4 0. 69 29.3 5.49
L6. 5-250b 5.4 0.93 33.2 4.24
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Fig. 8 Finite element model
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