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Figure 1 Gate slot structure
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Table 1 Essential parameters of gate slots
"] 957 1 AR/ s B, —WHREE LR R E R
h,/mm b /mm  b,/mm  k/mm

R mm’ [ 77 = mm’ i B/ MPa W JE/MPa

TSP1 480 950 730 170 763 ZEFL AR AR 308 1.96 458

TSP2 480 950 730 170 763 LI 616 1.96 458

TSP3 480 950 730 170 763 LA 0 1.96 458

TSP4 480 950 730 440 763 24 [ 308 1.96 458
SP1-a.SP1-b 600 950 730 230 604 2R 308 2.17 474
SP2-a.SP2-b 600 1150 930 230 604 L2 A [ 308 2.17 474
SP3-a.SP3-b 600 750 530 230 604 T2 4 ] 308 2.17 474
SP4-a SP4-b 600 950 730 230 604 2R 308 2.58 474
SP5-a,SP5-b 600 950 730 480 604 B2kl [ 308 2.17 474
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Figure 2 Loading method for the gate slots
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Figure 3 Positions of strain gages and displacement gauge
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Figure 4 Cracks and failure of the first batch gate slots
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Figure 5 Reinforcement strain-loading curves of the first batch gate slots
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Figure 6 Cracks and failure of the second batch gate slots
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Figure 7 Reinforcement strain-loading curves of the second batch gate slots
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Table 2 Details of failure section and bearing capacity of gate slots

T THE BmMA  —WRELE RES
b,/mm l,/mm 0/(°) h,/mm )
G5 1A A /mm? f./MPa V,/kN
TSP-1 730 140 45.00 480 308 1.96 310
TSP-2 730 140 45.00 480 616 1. 96 303
TSP-3 730 130 45.00 480 0 1.96 156
TSP-4 730 420 75.26 480 308 1.96 375
SP2-a 930 220 45.00 600 308 2.17 257
SP3-a 530 220 63. 43 600 308 2.17 239
SP4-a 730 220 45.00 600 308 2.58 258
SP2-b 930 190 45.00 600 308 2.17 265
SP3-b 530 220 61.25 600 308 2.17 240
SP4-b 730 200 45.00 600 308 2.58 285
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Figure 13 Nonlinear numerical failure of Lidi gate slot
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The Shear Bearing Capacity of Planar Gate Slots of Downstream Side Pier

LENG Fei', JIANG Yong', YU Jun’, CHEN Siyuan'

(1. College of Civil Engineering and Transportation, Hohai University, Nanjing 210024, China; 2. School of Civil Engineering,
Southeast University, Nanjing 211189, China)

Abstract; Due to the lack of systematic research, the formula of the shear bearing capacity of the planar gate slot
was absent for a long time, meanwhile the Code for Design of Hydraulic Concrete Structures required the review of
the shear bearing capacity of the planar gate slots subjected to large gate force. As a special study on the revision of
the design code, an experimental study on the shear bearing capacity of the downstream side gate slots with free
side and end was carried out. Taking the emergency gate slots in the diversion tunnel of Laxiwa Hydropower Station
as the prototype, the static experiments of the shear bearing capacity of two batches of total 14 gate slots were con-
ducted. The process of shear failure and the failure mode was studied, the influencing factors of the shear bearing
capacity of gate slots were discussed. Based on the analysis of influencing factors and the regression of the test re-
sults, the calculation formula for the shear bearing capacity of the gate slot and the lower limit for the size and con-
crete strength were proposed, which were applied in practical engineering. The study showed that the shear failure
of the gate slots was brittle, the failure mode of the shear failure was that the crack starting from the inner edge of
the gate slot inclined and extended into the downstream part of the pier with the action of the shear force, and the
failure occurred while the concrete of the remain section was not enough to bear the gate force. The tensile strength
of concrete, the amount of transverse reinforcement, and the width of the neck of the pier were positively correlated
with the shear bearing capacity of the gate slot, and the influence of transverse reinforcement had an upper limit.
The proposed calculation formula could be used to review the shear capacity of the gate slot structures.

Keywords: planar gate slot; shear bearing capacity ; failure mode; ultimate bearing capacity calculation; hydraulic

structures





