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Research on Influence of Fiber Orientation and Concrete Interlayer on
Mechanical Properties of Layered Steel Fiber-Reinforced Concrete

CHEN Xuan', JI Yongan®, OU Yabin*, LI Mengshen', KUANG Dongliang'
(1. School of Materials Science and Engineering, Chang’an University, Xi’an 710061, China;
2. Shangluo Traffic Design Institute, Shangluo 726000, Shaanxi, China)

Abstract For the convenience of analyzing influence of fiber orientation and concrete interlayer on mechan-
ical properties of layered steel fiber-reinforced concrete (LSFRC), firstly, layered steel fiber-reinforced
concrete samples with three kinds of fiber content of 0. 5% ~1.5% are tested for compressive strength,
shear strength and flexural tensile strength experiment respectively. And then, fine models of cubic and
prismatic LSFRC samples are established by using finite element to analyze effects of fiber content, fiber
orientation and the interlayer between concrete layers. The experimental results show that LSFRC exhibit
a maximum increment of 58% in flexural strength range. The numerical analysis indicates that the inter-
layer maximum shear stress is reduced by 10. 8% in LSFRC prismatic samples, and the deflection at the
bottom of prismatic samples is decreased by 17. 3%. The study demonstrates that the bonding states be-

tween inter-layers have a significant effect on the loading of specimens. The incorporation of steel fibers is
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the result of a local stress concentration and an integral stress dispersion in the part of samples, whereas

the steel fibers restrain the deformation of zone, improving the bending resistance of concrete.
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Tab.1 Parameters of steel fiber
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Tab.2 Mixtures of concrete
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Tab.3 Result of compressive strength of cube specimens
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Tab.4 Results of single surface shear test
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Fig. 3 Failure of flexural specimen
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Tab. 6 Parameter of concrete material model
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Tab.7 Parameter of steel fiber material model
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prismatic specimens

3 HEERSSH

K A BRITEAT 53 B 7 ASTR] )2 6] ST F2F 448
ST AR e R AR AR Y R T A A L. B
STt RN LR Y KT (I E A G BT AR 2F 4R AR R
G HOR 2 18] LT A 57 5 AT A A BRL 1) AZ TR 0 R Y
N353 A5 o B A A B9 25 4k AR FR 2 B K TR
BE B AT A 1 S R fE
3.1 dFEKEGER ST
3.1.1  £F4EK R

Wil 2T A R0 (0 3 )2 A OB 25 2 A B 2E
TE N 2 2% 25 40 . Bl 2 2T 4 B0 i ik — 25 1
RO H RS A — o SR N TR B = 4 R 25 L 4

SHOUK VTR EE 7= 8 B AL K3 27 445 ok i 1%
SRR . 2 MOSCHR [18 ], 7 SO 8 2F 4 5 45 1l 7
2% LA AN H R AT RS B s . 1 BT R
[ N O O/ TIPS S N 1= 1 1 = S A
20 MPa By Fil 17 48, a8l 8 Frow .

&8 R h HmE g =

Fig. 8 Loading method of shear stress
THEAT 20 00 50 27 28 2 d5: K 32 07 7 43 A7 il 4 L &
9. TR L2 AR EPRE A ET 2
Jiti T A ) Y 22 5 L 22 B U2 B) AT, SRy 2 )2 1) B T
5, B9 Ca) ~ B 9 (o) 43l Xof 1o £F 4 4 A 2 5 3%
TR EE 2 ) R G TORG 25 )2 ) B4 |2 0] 58 2 Rl
45 3 P AR AS L M LR 4 43 i A 50 AR IG K F] 250 R
B 4K £F 4 )2 fie K 32 1 7 B KA 0. 34 MPa 3 K
F| 1,07 Mpa, B H il 2 #0487 o5 f K 2 10 1 1 24 18
B 22 386 K SR N AT 2 )2 1 B K T2 0 g B A 2 4
55 (3G TG R Y LR A B 250 AR SN EF4E 2

e R AW 7 ) S (i H B0 AR AR A 30 A

1.2 —— 50LSRF-smooth
—— 100LSRF-smooth
0.8T —— 150LSRF-smooth
—v—250LSRF-smooth
04r
<
=
= 001
3
" 04
-0.8
-1.20, L L
0.0 0.1 0.2
K /m
Ca) 22 (8] FLTH S0 TT RS 45
10— —S0CSRF-friction —T50LSRF-friction
08 |——100LSRF-friction——250LSRF-friction
0.6
£ 04
=
S02f
2
0.0 r
-0.2
-0.4
0.0 0.1 0.2
K& /m

(b)) J2 i) 511 JE A 45 A7 B 5%



2024 4

124 ERETF
0.8
—— 5S0LSRF-bind
—— 100LSRF-bind
0.4}t
£ 00}
=
R
204t
-0.8
—— 150LSRF-bind
-1.2 } —— 250LSRF-bind

0.0 0.1 0.2
K% /m

(o) J2 i) F T 5¢ 42 K 45
B9 N )2 1) 5 1 5 F 24 4 5t 0 7 20 2 Bk 1 )
Fig.9 Maximum principal stress of steel fiber layer with
different interlayer state and fiber content
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Fig. 11  Influence of interlayer bonding on the distribution

of maximum shear stress
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Fig. 12 Double point load method at the three-point position
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