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Fig. 1 Scheme of experimental facility
SRR BE L AR BRI A M SER R T E N R B2 R ©100mm Hopkinson 1. S 80/ Y
SRR 48 o AT < 2 e A AR 4 T 5 L R A T S R AU 0. 8mm JRE B AR 50mm A 4K
Ay U T BT A AR B F B0 A i T RE R AT RG4S . A AR 4500mm, 18 T FF AR B9 4
BEE R R SR A . B P N A0 LCA AR & AT SRR E,=T70GPa, PRI ¢,=5090m/s,
JE RSB 6, > 400MPa, #M2 5 A [ (D= 100mm) , N % d=80mm, K & H 2000mm, & K%



96 SO (2013 4F) 55 28 %4

100mmm, K JE 1600mmm, B 1B B ASHEF — BP0 T 600mmm (3 ORS W 19075 F L0 R P 1 2
TES 3 P 10 28 45 0 0 B P00 A BP9 B, 62 0K LB B 4 — 2 K i
A00mm {37 K5 9775 005 ST 12 00

2 KREERMSMH

2.1 KWHER

SCUG B R B A TR EE 5 AR Gl CAS . MRS AR 4K BE L& i AU ARG J2 2458 BE e L v T
it S T I TR B AR I KA A SR AT A AR Imm, i Sk BUAF 4R 43 ) O 30mm . 20mm
Al 15mm, 7R A BSF-30.BSF-20 Fll BSF-105; IR B LR 2 K 28 20mm . F7n o LSF-20, WEF4Ehi i
SR 1. 06GPa, SEfS 3. 1%, L T 7 A T LR A4 ZF 4 Fh 2 BSF-20 SR & it 120.2% .30
A% S HE RIS BSF-30 .BSF-15 Fl LSF-20, R 4E &k 2% . iR R E e S50 % 1, 1
HR R SR R 28d I ] 150mm X 150mm X 150mm A5 7 7 PR F S 06 45 0 B S B b sk B fo N
D50 X 50mm - £5 E PG 5] £ 9000 25 UL AR RO 10 Us ', MR C. Rocco ZEMY AU ST 45 L@ id (2)
KAF B A RLMPOREE [, fi=0.92f, (2)

£ ORUMEEESH

Tab.1 The main parameters of specimen materials

- UE R [ fiEEos ALl e wE Bl P BHLHT ik
- (MPa) PR (MPa) | 3 (MPa) | (m/s) | (kg/m*) | & (GPa) | (MPa* m™'s) n
C45-VO0 43.8 6.32 5.81 4340 2410 45. 4 10. 46 2.114
BSF-20-V1 45.1 6. 64 6.11 4420 2470 48. 3 10.92 2.207
BSF-20-V2 46. 2 7.08 6.51 4440 2520 49.7 11.19 2.262
BSF-20-V3 47.3 7.17 6. 60 4480 2540 51.0 11. 38 2. 300
BSF-20-V4 48.4 7.54 6.94 4480 2590 52.0 11. 60 2.345
BSF-15-V2 44. 8 6.82 6. 27 4440 2520 49.7 11.19 2.262
BSF-30-V2 47.6 7.38 6.79 4440 2520 49.7 11.19 2.262
LSF-20-V2 47.2 7.22 6. 64 4440 2520 49.7 11.19 2.262
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Fig. 2 Stress pulse profiles with spall fracture (a) concrete specimen (b) transmitted bar
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Tab. 2 The experimental results of spall strength

1 i 3B (m/s) 4 6 8 10 12 14 16
REAE (s™1) 6.2 9.2 12.5 15. 8 19.4 22.3 | 25.4
AR {E Y F (MPa) 20. 5 31.2 39.6 51. 2 59. 3 66. 4 82.8
C45-V0 JZ B3 B (MPa) 9.21 9.76 | 10.54 | 11.42 | 11.44 | 10.76 | 9.77

BSF-20-V1 2 %458 & (MPa) 9.71 10.62 | 11.11 | 11.61 | 12.18 | 11.74 | 11.28

BSF-20-V2 JZ 2455 i (MPa) 10.26 | 11.25 | 11.82 | 12.68 | 12.82 | 12.36 | 12.25

BSF-20-V3 2 2455 & (MPa) 11.12 | 11.72 | 12.43 | 13.47 | 13.52 | 12.88 | 12.24

BSF-20-V4 22458 & (MPa) 11. 31 12.18 | 13.15 13.82 | 14.13 13. 86 13.79

BSF-15-V2 JZ %455 & (MPa) 9. 84 10.86 | 11.54 | 12.28 | 12.62 | 12.27 | 11.78

BSF-30-V2 JZ 2455 i (MPa) 10.81 | 11.62 | 12.43 | 13.24 | 13.75 | 13.43 | 13.16

LSF-20-V2 JZ 2455 & (MPa) 11.02 | 11.55 | 12.33 | 12.94 | 13.46 | 13.43 | 12.72
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Fig.3 Comparison between the spall strength empirical formula and the experiment results
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Experimental Study of Spall Strength of
Steel Fiber Reinforced Concrete

HAO Long"?, ZHANG Lei*, GAO Wei-liang’, WU Jian-hua®

(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Institute of Engineering Safety and
Disaster Prevention. Hohai University, Nanjing 210098, Jiangsu, China; 2. The Third Engineering Scientific Research Institute, The

Headquarters of the General Staff, Luoyang 471023, Henan, China)

Abstract: Steel fiber can improve evidently concrete ability to prevent spall fracture. But there is little
detailed study about the effect of the fiber content, the fiber length and diameter ratio and the fiber
shape on the spall strength of steel fiber reinforced concrete under high strain rate condition. A large
diameter Hopkinson bar equipment was used to impact the slender concrete rod. The strain pulse in a
hollow aluminum alloy bar mounted behind the specimen was used to examine the spall strength of
concrete specimen. The effect of the fiber content, slenderness ratio and shaper on the spall strength
was detected in detail,respectively. Experimental results indicate that the spall strength of steel fiber
reinforced concrete (SFRC) has strain rate effect. In other words, the higher the strain rate is, the
higher the spall strength. The improvement of spall strength due to steel fibers presents a linear
relation with the product of the fiber influence coefficient a, the ratio of slenderness and the fiber
content. The fiber influence coefficient « is higher under dynamic loading condition than that in the
static loading due to the improvement of the dynamic shear stress between the fiber and the concrete
bulk material when fiber is extracted quickly from bulk material. The undulated fiber concrete has
higher influence coefficient a than that of dumbbell-shaper fiber concrete. An empirical formula to
predict the spall strength of SFRC is presented based on the experimental results, which is well
consistent with experimental results.
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