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Shear Capacity of Grouped Stud Connector
Embedded by High Strength Mortar

SU Qingtian, LI Yu
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract; Using the high strength mortar to pour into the
hole prepared in the concrete bridge deck to fulfill the
effective connection of steel girder and concrete. The shear
bearing capacity of single stud obtained from single-row stud
push-out test and that from multi-row stud push-out test are
different in some degree. In order to test the shearing
strength of the studs wrapped by the high strength mortar and
compare the influence of group studs layout form on its shear
strength, one group of single stud specimen and five groups
specimens with different studs layout were carried out. The
test results show that the connecting method by wrapping the
studs with high strength mortar is reliable, and the shearing
strength of the studs is high, and the average capacity of
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single stud is 197. 2 kN. There are some influences on the
shearing capacity of different group studs layout form. With
the increase of stud row number the average single stud shear
capacity is decline. The specimen N25 with the maximum stud
numbers has the average single stud shear capacity of 160kN,
which is 81% of the capacity of the single stud test.
According to the load-slip curves of multi-row stud, the
expression of load-slip relation of multi-row stud is proposed.
Compared to testing results, the expression has a better
match with the experimental values.

Key words: stud shear connector; push-out test; group

studs; high strength mortar; shearing strength
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Fig.1 Specimens configuration (unit; mm)
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Tab.1 Grouping of specimens

A A/ BT/ JR4T $/mm

4 22X 200
18 22X 200
24 22X 200
32 22X 200
40 22X 200
50 22X 200

NS2
NS9
NS12
NS16
NS20
NS25

W W w w w w

B2 mEudR
Fig.2 Test set-up
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R2 REABER
Tab.2 Test results of specimens
FEE/ FEHE/ Su./ FEE/
HAHEE HH5 P/kN kN P,/kKN kN o om
1 799.6 199.9 10.71
1 NS2 2 784.8 788. 6 196.2 197.2 9.59 10. 16
3 781.5 195.4 10. 18
1 3669.1 203. 8 9.41
3 NS9 2 3442.8 3443.6 191.3 191.3 8. 66 9.10
3 3218.9 178. 8 9.23
1 4539.2 189.1 9.52
NS12 2 4 037.5 4237.7 168. 2 176.6 9.05 9.19
3 4136.5 172. 4 8.99
4
1 5981.1 186.9 8. 06
NS16 2 5 816. 3 5726.8 181. 8 179.0 8. 27 8.13
3 5 383.0 168. 2 8.06
1 6 758.1 169.0 6.98
NS20 2 6 303.2 6 657.7 157.6 166. 4 7.84 7.52
3 6 912.2 172.8 7.75
5
1 7 803.0 156.0 7.88
NS25 2 8 258.0 7997.0 165.1 160. 0 6. 82 7.08
3 7 930.0 158.6 6.53
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Tab.3 Test results and calculated values of specimens

NG TR P, 1/kN Py /KN Py /KN P,aoy /KN Py, 1/Pus Py, 1/Puyo Py, t/Pyao
SS-2 192.7 152.0 167.7 138.1 1.27 1.15 1. 40
NS-9 191. 3 152.0 167.7 138.1 1.26 1.14 1. 39
NS-12 176.6 152.0 167.7 138.1 1.16 1.05 1.28
NS-16 179.0 152.0 167.7 138.1 1.18 1.07 1. 30
NS-20 166. 4 152.0 167.7 138.1 1.09 0.99 1. 20
NS-25 160.0 152.0 167.7 138.1 1.05 0.95 1. 16

P, R BSTHIBTR BB ; Pus » Puw » Puao MBI (8)>— (10) B ETH BT AR B T EAH.
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