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Experiment and Analysis of Bond-anchorage Properties
Between BFRC and Steel Bars

WANG Jun, GUO Da-peng, MA Yue
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang. China)

Abstract: In order to study the bond-anchorage properties between basalt fiber reinforced concrete
(BFRC) and steel bars, the loading end, the free end slip and strain of steel bars under various
loads were acquired. Bond stress-slip curves and bond stress curves along anchorage length were
obtained through 18 center pull-out specimens and 9 beam specimens’ loading experiment. The
experiment results show that basalt fiber has an adverse impact on the bond-anchorage properties
between steel bars and concrete and reduces the ultimate bond strength. 25 mm basalt fiber
shows greater ultimate bond strength between concrete and steel bars than 15 mm basalt fiber.
The bond-anchorage properties between BFRC and steel bars will be improved with the increase
of the concrete strength. Relative thickness of concrete cover has little effect on bond-anchorage
properties. Strain curves of anchor steel bars are concave as a whole and decrease gradually along
anchorage length. The bond stress curves along anchorage length are multimodal. The
constitutive relation of bond stress and slip between BFRC and steel bars on the basis of

experiment data can provide reference for the theory and engineering design of BFRC.
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Tab.1 Design Parameters of Center Pull-out Specimens

WEgS | KBBER/% | SFY4EKE/mm | R R E AR
BC1-0 0.0 0 Panz]
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BC6-25 0.1 25 W

TR BE T 5 S5y C30,
11,2 XX A0t & 4] 4E

BT 2 B B b 5 285 F 5 3 0 Bk
HEHERE R Tl 2 A A TR A TR E 2 R AL
TS A R L S B BB e B LA RS
7 150 mm X 250 mm X 1 260 mm , 54 /7 5% [ 4 5 B
10 f M AR . B xR B A e i LI 2, o
F Rfarag . 00 T A& w32 56 90 7y 15 47 0 3
FERE S oA G A i DA R 57 0L A% o R AR R 7 A [ X
WIS E . TR RS B A8 o B E 3 TR,
PR T X REF R RIS TR R
5 RE S G IR BE AR DR )2 R R S SRR 3
Bt IFHAE 9 ARG RSB 2.
1.2 RIEHR

IS BB S R SCHRL7 ] X RA £ 4 31 ) 22
BEFE AR L% 3, 15 C30,C40 Jy 5t i VR 8F 1 o Ji 4%
P B A T AR 4, SE IR B+ ST 7 R R
S E S AR L2 5L B S R B A M RE SRR LK 6.
1.3 m#EF*

250 R T 2R T 7 U2k, #h Rz A8
ARG H R AR B, B0 & LA 4Ca) sk
OB R 2R AT SW-100 B8 AT R 4 i 284 8 L
Pl ACb) o a0 SR Py 280 42 o 3 o 28 Jn 200 39 4
Gk 0.5 kKNSR [t th BB IS B



%14 I B F . ZRXEA%RBELERNHALEHEREREL 5T 83
200 R
IF lF M(i) 2012
o |
[ (7% S
B i PVCEH RR A M | 2012
$20
A 2 (@) 50—
p 120 I 200 N 200 I 200 +60+ 200 N 200 e 200 » 120 N
(a) FlH (b) 48 THI FiC.
B2 Uil ¢ R B AL AF (224 . mm)
Fig.2 Beam Specimens and Sectional Reinforcement (Unit: mm)
NG MVOER g e ek £5 BELIAKAEEREINE
H Tab.5 Measured Results of Concrete
Cubic Compressive Strength
" 4 37 C3R
@) FEHIRAF (b) R H B TR BE 15 S S5 BT 5 5 / MPa
C30 36.2
B3 FHRTREEH R (EAmm) o 5o
Fig.3 Slotted Size and Strain Gauge Position (Unit:mm) i

x2 EXHGRITSH

Tab.2 Design Parameters of Beam Specimens

BT | REE LR | KBB4 /mm | cd !
LS0-0 C30 0.0 0 1.25
LS1-15 C30 0.1 15 0.75
LS2-15 C30 0.1 15 1.25
L.83-25 C40 0.1 25 0.75
L.S4-25 C40 0.1 25 1.25
LS5-15 C40 0.2 15 0.75
1.S6-15 C40 0.2 15 1.25
1.S7-25 C30 0.2 25 0.75
L.58-25 C30 0.2 25 1.25
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Tab.3 Physical and Mechanical Behavior

Indexes of Basalt Fiber
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mm pm (gecm ®) GPa MPa {1/ %
15,25 18 2.65 95~115 |3 300~4 500(2.4~3.0
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Tab.4 Mix Proportions of Normal Concrete
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Tab. 6 Main Mechanical Behavior Indexes of Steel Bars

MG | BHAR/mm | JERSREE/MPa | R FRETHLSE BE/ MPa

8 328 487
HPB300

10 337 512

10 361 562
HRB335 12 354 543

20 366 578
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Fig. 4 Experiment Loading Equipment
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Fig.7 Bond Stress-slip Curves of Center Pull-out Specimens
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Fig. 10 Bond Stress-slip Curves of Beam Specimens
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