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Effects of shear compression zone and shear span ratio on shear
capacity of concrete slabs
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2.Key Lab of Smart Prevention and Mitigation of Civil Engineering Disasters (Harbin Institute of Technology) ,
Ministry of Industry and Information Technology, Harbin 150090, China)

Abstract: To explore the effects of relative depth of shear compression zone of bearing control section and shear
span ratio of slab on the shear capacity of concrete slabs, test of four concrete slab specimens was completed under
the condition of yielding of tensile longitudinal bars. The specimen is composed of slab, outriggers at slab end,
column under slab, and bottom beam. In the test, force couples were applied at both ends of the slabs with the
help of the outrigger members at the ends of the slabs; vertical loads were applied on the outside of the estimated
starting position of inclined crack. Under the combined action of the vertical loads and the force couples at the ends
of the slabs, the top longitudinal bars of the slabs were close to yield at the intersection of the inclined crack and
the bars, and ultimate shear failure of the concrete slabs occurred without the dowel action of longitudinal bars.
Test results show that under the ultimate load, the depth of the shear compression zone of the flexural shear control
section of concrete slabs had a positive correlation with the ratio of tensile longitudinal reinforcement at the top of
the slabs. Pressure and shear force jointly acted on the concrete shear compression zone, and the shear strength of
the concrete in this zone was affected by the relative size of the compressive stress. When the compressive stress
was large, the shear strength was lower than that under pure shear, and when the compressive stress was small, the
shear strength was higher than that under pure shear. Based on the test results, the calculation method for the shear
capacity of the inclined section near the bearing was established considering the shear span ratio and the depth of
the relative shear compression zone caused by longitudinal tensile reinforcement.
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Fig. 1 Test loading device
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Tab.1 Details of specimens

B BUE BE R O AR 2RI

%5 h/mm b/mm ¥/ mm Fie & ho/mm B p/ %
S—-1 200 400 700 5414 173 1.11
S-2 200 400 700 3614 + 2816 172 1.25

S-3 200 400 700 516 172 1.46

S-4 200 400 700 516 +1814 172 1.68
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Fig.2 Reinforcement drawing of specimen S —1 (mm)
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Tab.2 Mechanical properties of concrete MPa
NG bR Jy ik LT LTI
G PURTREE /., HURIRE f, BURISRBE f,
S-1 31.03 23.58 2.61
S-2 30.81 23.41 2.60
S-3 31.13 23.66 2.62
S-4 31.06 23.60 2.61

1 f. B 100 mm x 100 mm x 100 mm 37 J5 (AR BT R 38 B 25 FE 4TI
FH0.95 185 f, # S, Bk HE £, =0. 761, 1 £, =0.395/%°
25,
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Tab.3 Mechanical properties of steel bars

P AFRER MR BIRNAE Brhra
e d/mm f,/MPa £,/107° f./MPa

HRB400 14 452.62 2263.15 627.36

HRB400 16 462.53 2312.65 631.48
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Fig.3 Locations of loading points
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Tab.4 Loads at each loading stage of the specimens
A INER T BOR H P S {8 A BoR K 1w g
M,/ (KN - m) Vo/kN
1 2 3 4 5 6 1 2 3 4 5 6
S-1 30 24 18 9 6 0 30 60 90 120 135 fIK

W
ErRe)

S-2 33 30 24 18 9 6 30 60 90 120 150 IR
S-3 39 33 27 21 18 12 30 60 90 120 150 fIR

S-4 45 39 36 33 27 18 30 60 90 120 150 #IK
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Fig.4 Loading steps
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Tab.5 Test results
NG = V./kN M_/(kN-m) V. /kN M./ (kN-m) V,/kN M,/ (kN-m)
S-1 4 14 107 45 159 50
S-2 4 14 51 168 59
S-3 4 14 58 177 68
S-4 4 14 60 188 77
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Fig.5 Failure modes and characteristics of specimens
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Tab.6  Strain of longitudinal bars in tension

ZRY AR £,/10 7

Tk B
S-1 S-2 S-3 S-4
1 BB S5 1403 1402 1459 1416
1 Birie 1 899 1 764 1759 1788
2 BBk 1 966 1968 1920 1856
3 Bk 2053 2 084 2168 1975
4 BBt 2289 2 180 2199 2 059
5 BrBek 2347 2 394 2289 2287
6 BBt 2599 2 599 2 653 2387
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Fig.6 Pressure—shear correlation curve
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Fig.7 Calculation model of shear capacity of inclined section
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Tab.7 Calculation results of specimens

Wi -
fu/MPa £/,
G5

S-1 10.5 0.45 4.33 82.5 143 159  0.90

7./MPa x /mm V./kN V,/kN V/V,

S-2 11.8 0.50 4.32 82.9 143 168  0.85
S-3 13.2 0.56 4.26 87.9 150 177  0.84

S-4 14.4 0.61 4.17 92.9 155 188  0.82
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Tab.8 Calculated values of fitted formula and measured values

of shear capacity of concrete slabs
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S-1 1.11 1.75 152 159 0.96
S-2 1.25 1.95 161 168 0.96
0.99 0.05
S-3 1.46 2.13 178 177 1.01
S-4 1.68 2.28 196 188 1.04
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