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Abstract:
designed to conduct direct shear tests on steel keyed

Eight groups of “Z” joint specimens were

joints. Taking shapes, sizes, numbers of steel keys and
joint type as experimental parameters, the mechanical
properties of joints were studied. The results show that
the stiffness of epoxied joints is superior to that of the dry
joints. The epoxied joints have an ultimate shear strength
of 151.39%, and 69.68% higher than dry joints, for 1 and 2
steel keys, respectively; while the failure of the epoxied

joints is found to be more sudden and brittle. Adding 1 or 2
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steel keys to a flat joint, shear strength can be increased
43% and 41.58% for epoxied joints, 3.81 times and 6.06
times for dried joints respectively. The failure modes of
the dry joint are determined by the cracking strength of
concrete and the shear strength of the steel key, while the
epoxied joint appears direct shear failure. When the steel
key epoxied joint occurs direct shear failure, the shear
resistance is provided by the steel key and friction, and its
mechanical properties are similar to the steel key dry

joints.

Key words: bridge engineering; segmental bridge;

steel key; joint; direct shear experiment
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Fig.1 Schematic diagram of steel keyed joint
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Tab.1 Specimen parameters of steel key

Mz 1 Vg 1 |2
PR ot iR /mm PEITL PRIy
SSK1 % 90X60X60 40 40 6
SSK2 57 90X (70 40 40 1
SSK3 VB4 604040 25 40 1

SSK1 ., SSK3 M1 1 ™ g ¥ % FH 5 I 4l 3k
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JiE 14920 40 mm; SSK1 . SSK2 , SSK3 #5441 14 5% H 5
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Fig.2 Design of steel key (unit: mm)
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Tab. 2 Identification of the specimens and parameters

WU e TREE B Al B DR R
G WS SRJE mm® k# Jj/MPa HiE %
DS1 & C50  200X450 T4k 1 0 1
DS2 & C50  200X450 Jeiese 1 0 1
DS3 SSK1 €50 200450 T4zt 1 1 1
DS4 SSK2  C50  200X450 Tk 1 1 1
DS5 SSK3 €50 200450 T4 1 1 1
DS6 SSK1 €50 200450 T44% 1 2 1
DS7 SSK1  C50  200X450 ficzss 1 1 1
DS8 SSK1 €50  200X450 fiezss 1 2 1
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Tab.3 Mechanical parameters of epoxy glue
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Fig.3 Geometric dimensions of direct shear model of steel keyed joints (unit: mm)
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Fig.4 Test specimens
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Fig.5 Testing machine and instrumentation layout
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Fig.16 Effect of number of steel keys on mechanical properties of dry joints
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