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EXPERIMENTAL STUDY ON THE SHEAR BEHAVIOR OF HIGH DUCTILE
FIBER REINFORCED CONCRETE BEAMS WITHOUT STIRRUPS

DENG Ming-ke , DAI Jie , LIANG Xing-wen , ZHANG Ming-yue

(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: In order to improve the shear behavior and deformability of the beams without stirrups, 8 high ductile
fiber reinforced concrete (HDC) beams were designed, and 3 reinforced concrete (RC) beams were designed for
comparison. The failure mechanism and mode of beams on different shear span ratios and longitudinal
reinforcement ratios were studied by static loading tests. The shear failure modes of HDC beams without stirrups
are extrusion failure, shear-compression failure, bending-shear failure, and shear-tension failure. The research
shows that: all of HDC beams have shown ductility to some extent, which were clearly different from the shear
failure mode of RC beams without stirrups; the tensile strain hardening and multiple cracking of HDC can
effectively control the development of shear cracks of HDC beams during the failure process, prevent from the
crushing and spalling of concrete, and significantly improve the shear capacity and damage resistance ability of
HDC beams; comparing with RC beams, the shear capacity and deformability of HDC beams has been enhanced
notably, which suggests that the brittle shear failure mode of beams without stirrups can be obviously improved;
both the shear span ratio and longitudinal reinforcement ratio have great influences on the failure form and
bearing capacity of HDC beams without stirrups. And the shear bearing capacity will be reduced when the shear

span ratio is increased, and will be increased with the increase of longitudinal reinforcement ratio.
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Table 1 Parameters of specimens

WS BIESLEA bx h/mm  B5FE I/mm P i/mm  FEHHE p/(%)

E-75 0.75 120x180 450 2814 1.71
C-1 1.00 120x180 600 2814 1.71
E-1 1.00 120x180 600 2814 1.71
E-lc 1.00 120x180 600 2H12 1.26
E-15 1.50 120x180 900 2814 1.71
C-2 2.00 120x180 1200 2816 2.23
E-2 2.00 120x180 1200 2816 2.23
E-2¢ 2.00 120x180 1200 2812 1.26
E-25 2.50 120x180 1500 2816 2.23
C-3 3.00 120x180 1800 2816 223
E-3 3.00 120x180 1800 2816 2.23
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Table 2 Performance indicators of PVA

g4 KB/ B rhL b (Ui T i
ZF mm um 5B/ MPa i /GPa (%)
PVA 12 39 1600 40 7 1.3

(g/cm3)

x=3  WEAAR RN R E

Table 3  Strength of reinforcement and test cube

WH T f,/MPa  fi/MPa M fe/MPa fi/MPa
F12 523 665 .
Rt 75.77 427
14 483 647
P16 505 658 HDC 70.55 5.83

ARG R FH W 248 R, Jd s rE v Al Bl 5 e
AR BRI CER 0.1 mm/min), Wik T
HDC fipihhifhhise, Wi 1 prox. Al 0L, HDC
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Fig.1 Stress-strain curves of uniaxial tensile tests
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Fig.2 Loading and testing apparatus
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Table 4 Test results

i§t1ﬂr BT Je R I S AR U AH Afmm Al 4 T
£kl Fo/kN Ag/mm A/l FJ/KN A/mm A/l F/AN A/mm A/l F /KN Agmm Ayl

E-750.74 128.65 023 1/978 51246 140 1/161 50324 132 1/171 58630 2.16 1/104 3.60 1/63 257 HEWIR
C-1 0.98 102,95 0.46 1/652 32173 127 1/227 328.62 129 1/224 34635 143 1210 151 1/199 1.19  #UEBIR
E-1 0.98 11532 0.33 1/909 42576 124 1/242 44241 133 1/226 482.65 1.66 1/181 250 1/120 2.02  HEMIA
E-1c 0.97 90.17 0.40 1/750 38571 151 1/199 38337 4.62 1/65 403.10 196 1/153 556 1/54 3.68 ZEIHIR
E-151.47 103.01 097 1/2143 237.80 2.75 1/164 25245 345 1/130 326.55 11.35 1/40 11.53 1/39 4.19 ZEIHIR
C-2 197 8738 129  1/465 191.85 428 1/140 196.09 3.42 1/176 202.10 3.92 1/153 554 1/108 129  BIEMIR
E-2 197 9545 1.01 1/594  229.87 290 1/207 25539 512 1/117 276.85 832 1/72 892 1/67 3.08 BIEHIR
E-2¢ 195 6571 097 1/619 14880 241 1249 — — — 1927 1451 1/41 1869  1/32 776  EHiBaR
E-252.47 80.05 1.46 1/758 19375 457 1/164 200.53 521 1/144 20985 82  1/92 858 1/87 1.88  BIEMIA
C-3 296 7295 1.63 1/552 73.11 148 1/608 73.37  1.64 1/549 7337  1.64 1/549 1.70 1/529 1.15  RHIBIER
E-3 296 7036 148 1/608 15672 5.19 1/173 17081 562 1/160 17325 698 1/129 802 1/112 1.55  BiHifin
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