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Experimental study on the limit conditions of shear failure of gate slot

CAI Ruiheng, YU Jun, WANG Jiwei
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098 , China)

Abstract; The influence of the length of downstream pier wall and the width of the neck pier wall on the failure
modes of gate slot, and the design method of shear bearing capacity were studied by static experiments on eight
scaled gate slot specimens. The results show that the failure mode of the gate slot changes from the tensile failure of
the neck pier wall to the shear failure of the downstream pier wall with decreasing the length of downstream pier wall
and increasing the width of neck pier wall. The reliability of the stress graphic reinforcement calculating methods
applied to the neck pier wall is verified by comparing calculated and actual reinforcement amount. The limit
condition to design the shear bearing capacity of the downstream pier wall is given according to the experiment and
finite element calculation results, which provides a reference for the revision of Design Specification for Hydraulic

Concrete Structures( DL/T5057—2009) .

Key words: gate slot; tensile failure; stress graphic method; shear failure; finite element calculation; limit
condition; Laxiwa Project
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Table 1 Geometric parameters of specimens
R W K

2@]4@& i hy/mm  h,/mm  p/mm a/h, hy /b

28b14 D GJ-1 480 800 730 0.25 0.658

. 514 GJ2 360 600 730 0.33  0.493
;y]w,f ,}*ﬂn”: S ﬂ N BSOS  c13 0 300 600 730 0.40  0.411
AL F F S MY R GJ4 240 600 730 0.50  0.329

| hy |100 A\ 630 " ‘ GJ5 180 600 730 0.67  0.247
T | GJ6 300 600 980 0.40  0.306

e N GJ7 300 600 430 0.40  0.698

E1 NS REE (24 mm) GJ-8 300 600 280 0.40  1.071

Fig.1 Schematic diagram of gate slot specimen ( units:mm) T &R EE Y 250 mm,
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Fig.2 Test device and measuring point arrangement
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Fig.3 Failure mode and steel strain of GJ-1
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Fig.4 Failure mode and steel strain of GJ-3
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Fig.5 Failure mode and steel strain of GJ-5
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Fig. 6 Influence of specimen geometric size on ultimate bearing capacity
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Fig.7 Finite element model diagram
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