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Shear behavior and calculation model of C60 coral aggregate reinforced concrete beam

DA Bo, YU Hongfa, MA Haiyan, WU Zhangyu

( Department of Civil Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Seven coral aggregate reinforced concrete beams ( CARCBs) with different types of reinforcement were
designed in this study to investigate their shear behavior and calculation model. The shear behavior of CARCB was
tested, and the deformation and shear capacity were investigated. The relationships of bending moment-midspan
deflection, load-steel strain, and load-crack width were established. A calculation model for the ultimate bearing
capacity (V.. ) of CARCB was proposed. Results show that normal section cracking load (V, ) and V_ of CARCB
followed the rule; 316 stainless steel > common steel > zinc-chromium coated steel > organic new coated steel.
The common steel had serious corrosion in the CARCB, which led to the degradation of stiffness. The CARCB
crack width increased with the increase of load for different reinforcement types. In the initial loading stage,
flexural cracks occurred at the midspan of the beam, which developed slowly. Inclined cracks were formed from the
support to the concentrated force point with increasing loads, which widened rapidly, leading to beam failure.
Therefore, with comprehensive consideration on the effects of reinforcement corrosion and high-strength concrete on
the V,, of CARCB, a calculation model for the V_ of CARCB was proposed.
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Tab.2 Basic parameters of CARCB MPa

No. ﬁi e Je 1 y e
BJ4 -1 B 75.9 61.3 6.9 457 440
BJ4 -2 B 76.4 61.6 7.0 457 440
BJ5 -1 A 76.2 61.4 6.9 457 440
BJ5 -2 A 76.2 61.4 6.9 457 440
BJ6 -1 C 75.4 60.9 6.9 457 440
BJ7 -1 E 75.8 61.2 6.9 811 805
BJ7 -2 E 76.2 61.5 6.9 811 805

T feu e Mf O350 B8 1 3275 DAL T 58 2 At Lo 70 it JBE R o
PSR BESMEL 5 £, T £y 53 590 by 20 1) 96 455 70 91 9% J e o 2 52 00
{i; AB.CHIE 053" E bW A DLHTIRZ WA B U2 W
1316 ANEN.

1.3 mBFERMNEHRE

TG 7E FE 28 L R R S5 M 5L 38 % b A7, R
FH 4 S0z, i UL 2. maRad fE v, SR 50 t
F14) i 231 TS0 B fmr 025 A , AR TR - 07 A% 7
PR AT B 1) 7 B35 38 3 3% #: DH3818 -2 BUE A
NARSCRAE , T SW — LW — 201 U4 5% 00 I 430U
SAHEN) LS R R DL S A SR S S YWC -
50 FUN FEAL B o3 ) 22 A X 0 272 VR ity S A LR
T s A AR 5 v Ay DA 7 St JRE Ak A T R
PLRS B v o B Ak i B, DA B0 S R Ak (1 AR
AL

1 500
150 200 800 200 150
byl ik
i |
O O B
BV PR SR
T

B2 mEFKETE(mm)

Fig.2 Schematic diagram of loading devices (mm)
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Tab.3 Load and crack width of CARCB
B RK

" . i ) )
EmE fAm V. B Y3
No. o) Mhzdsse  hlodse

V./kN V./kN kN GilE/  ERE/
m mm mm
BlA-1 15 100 278 3.42  0.26  1.50
Bl4-2 20 95 329  3.35 0.4 —
BIS-1 16 100 311 381 — —
BIS-2 20 95 333 3.80 0.22 —
BI6-1 18 9 316  3.25 0.28  1.54
BI7T-1 35 105 354 390 024  0.78
BI7-2 40 100 368  3.51 0.22  1.68
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Fig.3 Crack developments of CARCB
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Fig.5 Bending moment-midspan deflection curves of CARCB
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Fig.8 Maximum crack width curves of CARCB
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Tab.4 V¢ and V. of CARCB under different calculation models

(1) #(2)P #X(5)
No. A ho/mm 0/ % V! /kN
Vi/kN Ve Ve Vi/kN Vi Ves Vi/kN Vi Ves
B4 -1 1.23 162 0.19 278 172 1.617 146 1.908 242 1.150
B4 -2 1.23 162 0.19 329 173 1.905 146 2.250 243 1.355
BJ5 -1 1.23 162 0.80 354 172 1.805 146 2.425 241 1.466
BJ5 -2 1.23 162 0.80 368 172 1.932 146 2.521 241 1.524
BJ6 -1 1.23 162 0.18 350 171 1.963 145 2.412 240 1.455
BJ7 -1 1.23 162 0.04 254 205 1.725 187 1.356 283 0.897
BJ7 -2 1.23 162 0.04 306 206 1.787 188 1.629 284 1.077
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Fig. 9 Comparison of V. and V. of CARCB under different

calculation models
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Tab.5 V: and V., of CARCB under Eq. (5) and literature[ 9] model

No. A b/mm hy/mm Fe! i s/ mm Ve - SCHKLO 1 22 : - A(5) -
MPa MPa kN Ve/kN Vii/ Vs Ve/kN Vi Ves

BVl -2 1.40 121 179 32.9 260 200 98.4 61.4 1.603 79.2 0. 805
BVl -3 1.97 120 178 30.5 260 200 48.0 61.6 0.779 44.8 0.933
BVl -4 2.53 121 178 30.9 260 200 35.6 44.1 0.807 36.4 1.021
BV1 -5 3.07 123 179 30.9 260 200 30.0 34.1 0.880 32.5 1.083
BvV2 -1 1.12 122 179 32.6 260 120 134.0 — — 168.1 1.254
BV2 -2 1.67 124 180 32.0 260 120 99.5 68.1 1.461 71.3 0.717
Bv2 -3 2.22 124 180 32.0 260 120 65.0 56.6 1.149 55.1 0.848
BV3 -1 1.12 118 178 26.8 260 200 87.0 45.4 1.916 126.7 1.456
BV3 -2 1.69 122 178 26.4 260 200 47.0 75.0 0.627 49.7 1.057
BV3 -3 2.23 122 179 26.4 260 200 34.2 43.3 0.790 37.5 1.097
BV3 -4 2.79 122 179 26.4 260 200 24.7 35.0 0.706 32.1 1.301
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Fig. 12 Comparison of V¢, and V!, of CARCB under Eq. (5)
and literature[ 9 ] model
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