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Development and Application of Lattice Shear Reinforcement
for Flat Plate Slab-column Connection
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Abstract

Although the flat plate system is an efficient structural type due to the simplicity of its construction, the low story
height, and the various plan design, the slab—column connections are vulnerable to punching shear failure from gravity
load and eccentric shear failure from lateral load. To prevent the structure collapse, various construction methods of
slab—column connection reinforcement are developed but none of these satisfies all of structural performance,
economics, and constructability. This paper presents the reinforcement of slab—column connection with lattice bars. The
structural performance is confirmed with the interior slab—column connection tests subjected to cyclic loading, and the
economic feasibility is demonstrated from the structural design under the same condition with lattice bars, stud rails,
and stirrups.
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Table 1. Cyclic load test results(Kim, You-Ni, 2011)

. M, Myq M, My Sex dexp
Mmoo WNm Mea Vo O0 o
m @B @ @Om 5 658
RC W4l 70 18 10 248 100
LR-A 118.1 786 1.50 1.19 38 158
LR-B 110.7 798 1.39 (AN 33 138
LR-C 1289 1120 1.15 1.30 45 188
+R-D 107.6 81.1 1.32 1.08 38 158
+R-E 142.7 80.8 1.78 144 37 1.54

(1) moment strength: minimum value of the two maximum unbalanced
moments in the positive and negative directions

(2) nominal unbalanced moment capacities at the critical section
inside the shear reinforced region

(3) ratio of test result to strength predicted by M,

(4) ratio of the strength of shear-reinforced specimen to that of
shear-unreinforced specimen(RC)

(5) maximum drift ratio: minimum value of the two maximum drift
ratios defined when the post-peak drift ratio corresponded to 80%
of the peak unbalanced moment in the positive and negative
directions

(6) ratio of maximum drift ratio of shear-reinforced specimen to that
of shear-unreinforced specimens(RC)

(7) moment strength of the specimen without lattice reinforcement

(8) maximum drift ratio of the specimen without lattice reinforcement

* Recalculation of MKCI(LR-D and LR-E) by optimization of critical
region
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specimens(Kim, You-Ni, 2011)
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Table 2. Comparison of test results(Park, Hong-Gun, 2012)

M,, My ex 0oy
Specimens KN°Th KN'M J[K;; (%)
(1) @) 3) (@)

RC 64.5 56.7 1.14 15
Studrail 98.9 108.3 0.91 40
Stirrup 66.1 97.1 0.68 3.0

(1)~(3): same as (1)~(3) in Table 1
(4): same as (5) in Table 1
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Table 3. Design conditions

Concrete strengthl(fck) 24 MPa
Slab thickness 250 mm
Cover thickness 20 mm
Column size(c1xc2) 400x700 mm
Deg_itgn Slab top reinforcement HD13@300
condition
Slab bottom
reinforcement HD10@300
Load distribution area 8000x8000 mm
Strength reduction
coefficient 0.75
Load Shear strength(Vu) 958 kN
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Table 4. Cost comparison of slab-column connection
reinforcements

[tem Stirrup Studrail Lattice
Specification D10-100-850 D13-110-860 250 Slab
Quantity 16(102.7kg) 10 10
Production  773000#fon  1846OW/EA  B74TW/EA
Constiuction  200000%fon ~ 370W/EA ST0W/EA
Total cost 99,920 W 188,300 W 91,110W
Comparison 110% 206% 100%
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