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Research on the constitutive relation of high ductile fiber reinforced concrete
under uniaxial compression

DENG Mingke', PAN Jiaojiao', OIN Meng'?, LIU Haibo'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055. China;
2. Chengdu Tianhua (Southwest Region) Architecture Planning & Engineering Ltd., Chengdu 610016. China)

Abstract: Based on the uniaxial compression test of 9 groups of high ductile concrete (HDC) specimens with different mixture ratios,
the lateral restraint effect of fiber on the failure mode was studied. The influence of various parameters on the characteristics in HDC
uniaxial compressive stress-strain curve, such as fiber volume, fly-ash content, water-cement and sand-binder ratio were also studied.
According to the shape and feature of HDC uniaxial compressive stress-strain curve, the constitutive model equation was established
by using three kinds of model. On the basis of the least square method, the analysis of parameters shows that the fitting results of

Model 2 and Model 3 are in good agreement with the experimental results, and Model 2 is much closer to the real curve test.
Key words: high ductile concrete; uniaxial compression; constitutive model; compressive toughness
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Tab.1 Properties of PVA fiber

KE/mm  EfR/pm Kz Pibii E/MPa PR/ GPa A% %)/ g om’
12 39 0.31x10° 1 600 40 7 1.3

2 AW ARt

Tab.2 Mix design for experimental program

A KK PVABR/% KRB E% WRE

1 0.29 0 50 0.36
2 0.29 1.0 50 0.36
3 0.29 1.5 50 0.36
4 0.29 2.0 50 0.36
5 0.26 2.0 50 0.36
6 0.32 2.0 50 0.36
7 0.29 2.0 60 0.36
8 0.29 2.0 40 0.36
9 0.29 2.0 50 0.24
10 0.29 2.0 50 0.48
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Fig.1 Crack distribution and failure
mode of HDC specimens

2.2 BEIZEN-NEHLZ
TR D0 1558 2 B A 52 T Y 2 ) - A it %

(b) HABIIEZ

WE 2 Fion. E 2 pa AR, A YGRIRI Y
TR R PR E - B A2 T AR oo R A0 B - AR i £
HATD T4 AL

NI , i £ _LTHBEH BT - AR FEAR KRR
KIMER R, REREARRIFAL; LN AEIHUE
SR 80% AT I, AR AR I 29 R0 IR F e
KAE, HTHERRENY SR, RASHRE IR,
A58 82 ) - 778 i e A 5 IR I B WA 1 I
LU BRI AR 2R3, R IR R G TR
JRIF LR PR, AR AR B TR
FIEEATEIN 10%~20%, )-8 2 T B
AR EBRR), ZJ5 M SE T PR .

6
60
£ 0

= 1
 A0r g

Stress/MPa

wvr T 4 //
i 201
;

E
¥
10F /

05 10 15 20 25 30 00 05 10 L5 20 25 3.0
Strain/% Strain/%

(a) ik (b) HDC—Hit &kt 2

—6-1
--- 62
- 63

0 L L L L L ,
0.0 0.5 1.0 1.5 20 2.5 3.0

Strain/% Strain/%

(c) HDC—ie & bk 4 (d) HDC—Hit &bk 6

0 L L L L L ,
0.0 0.5 1.0 1.5 2.0 25 3.0

0 . . . . . ,
0.0 05 1.0 1.5 20 25 3.0
Strain/% Strain/%

l]00 0‘.5 1‘0 1‘.5 2‘0 Z‘.S 3‘0
() HDC—fi £ Eb 8 (f) HDC—FL &b 10
[l 2 HDC Ba%h 32 [ Ry 17—y AF e %

Fig.2 Uniaxial compression stress-strain curves of HDC
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Tab.3 Parameters of HDC compression constitutive model
Code P, /kN o, /MPa o,,/MPa £, /107 £ /107 £y, /107 £,,/107
1 630.55 63.06 - 2.13 - - -
2 502.78 50.28 10.06 5.69 6.02 6.67 8.64
3 568.50 56.85 11.37 6.01 6.66 6.95 11.28
4 622.52 62.25 12.45 6.72 8.01 9.32 14.07
5 560.35 56.04 11.21 6.33 7.05 7.69 11.16
6 528.38 52.84 10.57 6.52 7.88 9.52 12.76
7 536.35 53.64 10.73 6.34 7.90 9.47 13.80
8 644.32 64.43 12.89 5.61 6.41 6.94 8.87
9 519.60 51.96 10.39 6.48 8.14 9.23 13.57
10 560.05 56.01 11.20 5.56 6.05 6.66 8.10
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Fig.3 Influence of various factors on characteristic value of compression stress-strain curves
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Fig.4 Uniaxial compression dimensionless
stress-strain curves of HDC
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Fig.5 Comparison between stress-strain curve and constitutive model
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