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Research on bond performance between bars and HPP fiber reinforced light-
weight aggregate concrete

NIU Jiangang', HAO Ji', SUN Libin*, CHEN Xu'

(1. School of Civil Eng, Inner Mongolia Univ. of Sci & Tech., Baotou 014010, China;
2. Guanzhong Ecological Co., LTD., Qingdao 266100, China)

Abstract: Through pull-out test to steel bars attached strain gages inside, the single and multiple factors effect of HPP fiber dosage,
concrete matrix strength and lightweight aggregate cylinder pressure strength to the bond performance between steel bar and HPP
fiber reinforced lightweight aggregate concrete was analyzed. The results of pull-out test with different influences show that: rein-
forced function of HPP fiber for different water cement ratio specimens show different strengthening rules, for high w/c specimens,
the ultimate bond strength increases with increasing of fiber content; for low w/c specimens, fiber reinforced function decreases with
increasing fiber content; increase the concrete strength grade, the ultimate bond strength, and bond strength corresponding to the
initial slip of free end increase, the ultimate bond strength corresponding to the free end displacement decreases; reduce lightweight
aggregate strength, the HPP fiber reinforced lightweight aggregate concrete compressive strength, splitting tensile strength and ulti-
mate bond strength decreases; lightweight aggregate cylinder pressure strength affected the ultimate bond strength most through or-
thogonal experiments.
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Tab.1 HPP fiber performance metrics

/g em” PRBRE/MPa PAPEBCE/MPa fHK3/% K J¥/mm H4%/mm
0.95 530 7 000 15+2 30 0.8
Fz2 BRRIMEREIERR
Tab.2 Ceramsite performance metrics
R LA 2 B/ mm HRUE B kgm® KWK /g m’ T8 JE 58 JE/MPa 1 h B IKE/ %
BHREIR Fahi 1 5~20 970 1 760 8.4 12.25
pey 3 p Al 5~20 960 1785 72 12.87
DU P kL 5~10 725 1334 6.6 6.21
g sy 3yl 5~16 804 1818 5.0 17.12
=3 BENRELERSY
Tab.3 The basic parameter of LWC
R kg m’
WH R ES% KK b - -
K K 1 BEr WK
LC45 0.32 144 450 764 598 6.750
LC40 0.35 151 435 693 640 3.045
LC35 0.4 166 415 658 662 2.125
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mmx150 mmx150 mm®. 4Nk HRB400 25404,
K 400 mm, HAZ 16 mm, 5K EHR 5d, f£HH
S ATMER G2 A 20 mms 230 mm KRG AE
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Fig.1 The benchmark specimen design diagram

PCERD | PCERZCRE3 | X B 20
b sl - $ - +

(b) B X AR ELE

1.3 I

PRI R B R BT HIA AR G TREE )
22 AR IR IS T kR UE» (GB/T50081-2002), 7E 2 000
KN R AL B iREe, R4 R 3 ANk
WEIME . B RAELE 600 KN [ )5 B IR
EPL 200 N/s fymakaE Bk T B ks, ik
LMW ERIR . AN B i & — 32 E3 4R
Mt a, EIEP IR e e E I 2.

; [ sz

B2 BEERHIANEERE
Fig.2 Fixture of pull-out test
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JE 38 FEANBT-HE o B fpe e, 8 LCAS5-0 4R 5.78% A
14.46%; LC45-6 Fi1 LC45-8 [y )] 2 kB4 T LC45-0
AR LC45-10 8T LC45-0, HiEsREHR R
2.39%, BEhinw EREAK 5.54%.
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Fig.4 Mechanical property of fiber reinforce lightweight concrete specimens

R4 é??%i%;% HUE R BERiRBE  ARURSSTRE  RIIRIEROR: AN o VAR IR R
/kg'm /MPa /MPa /MPa /MPa /mm
LC45-0 0 46.01 3.25 22.70 4.34 0.75
LC45-4 4 48.67 3.72 24.12 14.74 0.70
LC45-6 6 48.40 3.65 23.33 12.11 0.69
LC45-8 8 47.76 3.50 23.11 5.96 0.45
LC45-10 10 47.11 3.07 18.41 3.21 0.34
LC40-0 0 41.93 2.99 21.98 2.58 0.86
LC40-4 4 43.44 3.23 22.63 3.82 0.88
LC40-8 8 45.89 3.40 23.01 4.14 0.92

15 B T e v Y s TR ) SrkRE, (T
IR SRR ADRE, 57K U85 RS 45 i 55 R
T, X LC45 Rk TR ) SR A — €. 4
SYB RN RN, 5550 MFR R XTI AR W R mafE
WK, 15N X SLAR i Y s A B 15 R B R
M/ . LC40 BAERET Yi-i RHERE L i $T H o i
B i 5 B B 1 415 RGN 42 55 , LC40-8 MI$iHE
R BERIOR FE AR M4 LC40-0 $RE T 9.44%-
13.71%.
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BRI TR AR £ 45 B — B X IR RS
PERERIENE, 1 R FRRL T R, SR
SR JEH LCAS, LFAEB R4 BN 0.4 kg'm™\ 6 kg'm™\
8 kg'm'3 110 kg‘m'3.
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Fig.3 Specimen 7-s curve with different
fiber dosage
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Fig.4 Bond-anchorage curve with different fiber dosage

I &l 4 WA, LC45-0 iR MRS 45 B2 ) WeAE Ar T
XBE2 95 Bidkfar ki, KRR S g
WIS, HB X BRSSO BRI, B A

[ B2 ) A E . LCAS-4 Kigh B ) 385 A, A
MASEEIAEA s 45 Pedai 3R WK 4 B WA /N T
LC45-0, Hitkff #RAEEE B Be 3 5% . LC45-6 K
G5 A AT AR B R ) A 25 By AE
X Bt 4 WAALIR R . LC4A5-8 Z ik /NI, Kb
5000 dmEkR 2 B B e, X
B 1v 3 NRORESS L KR B K, K I AE
HEERKEN IR MBS . LC45-10 TERB/ITH T,
KRGS P A A X B 1 N, B X B K45 BE
TN, RS

15 B VAR £ 4 T DL R ke LN L
AEJ), IR 32 BLPA R I RT LR RS 25 3 ) $50 4%
BERIPENL, FRPEREMAEIE; FREF4E

REfB PR BIVR G LRI, 1R RTREE LR 2R
FARREE. B 4 kg'm™ B8 6 kg-m™ £ 450 DA E4N
PR AE [ B BB ) 4 A, BERS 25 B ) 8 4 Ae
FARITF RS R A A B pfE i .
2.2 EBRLEESRIHA RS AR
SIS i i S S YN AT Y5 BOD B R R
XA RGSE R A RO, X5 BE SR LC40 FTLC45,
LFAEBEN 0kgm™\ 4 kg'm™ A1 8 kgrm™ AIRAEIET
RIS
2.2.1 S4B RxT LCA0 iR ApE HRS 25 AR It 5
LC45 iR AR HRZS AR IN_ESCATAR, LC40 iRy
SR BRI R AN & 5 Fis . B EF4EB R T LC40
OB ESE N B RRIR, LC40 HFA4HREE
PHESE 5 AR AL B Bl s
G255 B Bl 41 5 N g . LC40-4 &
LCA40-8 Ffy il FRLRS 45 58 BE 8% LC40-0 43 4 T



55 6 4]

RN, S SIENERAENTSR R EORREBE L 5 B R A BRI B 5 809

2.96%~ 4.69%. LCA40 R BRS S5 W B bt 4 445 &2
Fy 94 0 T W S 8458, £F k4B R 4 kgem” 1 8 kgem”
BRAE A LC40-0 43 BIHR TS T 48.06%F1 60.47%.

25
420
[aW}
=
15
B
¥
10
—=—LC40-0
5 —e— LC40-4
—+—LC40-8
0 1 1 1 1 )
0.0 02 0.4 0.6 0.8 1.0
A A E e RS R/ mm

5 TNREILFHEZE LCAO I AU RELE SR E TR T Lk
Fig.5 LC40 specimen 7-s curve with different fiber dosage
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Tab.5 Specimen mechanical property with different ceramsite

A iR JE/MPa B% hio i /MPa e BRORE 455 i/ MPa UEgAF 3 £ /mm
Al 48.67 23.08 0.70
A2 41.58 21.91 0.66
A3 36.89 19.60 0.96
A4 34.71 18.06 0.74

A2\ A3 1 A4 MIPLETRJER Al 4 BIREAR
14.57% 24.20%F1 28.68%; 5% i i i 4 il A6
11.02%~ 23.12%F1 30.11%; A% FRORE 45 58 5 43 1) A1
5.07% 15.08%F1 21.75%. 12 FE 5 BE A Ay 4 A e
T SR, HISEARRBIRAE S, iR
W BG4 5 FERRAR . =P B BRI AR P b5
TR RIS BRORS 225 8 B XS B G A s i BB A B3 s T
HERIERAFN, HFEER TR EREES
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Fig.7 Specimen 7-s curve with different ceramsite
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Tab.6 The orthogonal experiment grouping
S R iES BRI SR TR /ke m’ KK AR KRR 45 58 & /MPa
1 LC35 8 0.40 21.15
2 KR AK Bz T LC40 4 0.35 2235
3 LC45 0 0.32 20.89
4 LC35 4 0.40 22.93
5 KB B T LC40 0 0.35 23.34
6 LC45 8 0.32 24.42
7 LC35 0 0.40 2422
8 KR Bk T LC40 8 0.35 25.57
9 LC45 4 0.32 27.18
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Tab.7 The results of variance analysis
Ti ZE R P H ¥Ji FAg Fo0i(2,2) Fo.05(2,2)
A 26.38 2 13.19 28.67 99 19
B 3.09 2 1.55 3.37 99 19
C 2.78 2 1.39 3.02 99 19
= 0.91 2 0.46 - — —
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