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Performance Experiments of SHCC and High Tensile Reinforced
Composite Concrete Slabs
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Abstract

A type of one-way concrete composite slabs made by strain hardening cementitious composites (SHCC) deck combined
with high tensile reinforcements was developed and evaluated by four-point slab bending test. The SHCC material was
considered to have an high-ductile and strain hardening behavior in tension after cracking. From experimental comparisons
with conventional reinforced concrete slab, the proposed SHCC and high tensile reinforced concrete composite slab showed
more improved responses both in service and ultimate load capacities as well as in control of crack width and deflection.
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(a) High flexural deformation (b) Micro-cracks
(c) PVA(Polyvinyl Alcohol) fibers

(Fig. 1) High flexural deformation and multiple
micro-cracks of SHCC
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(Table 1) Experimental variables of slab specimens

. Thickness | Cross section o/t Cross section Longitudinal/Transverse | High tension
Specimen of SHCC of Slab Y of SHCC  einforcements bar (HT)
(mm) ) | M o
RC-0B Prototype - (Bottom)
D13@70mm,/ 150mm(6ea)
(Top) -
PCSH-40-B 40 600 x 180 | 30/400 600 x 40 D13@200mm(3ea)
(p, =0.47%)
/D10@1,000mm(5ea) 3 HT6

PCSH40-C(HT) 40 600 x 40 (p, =0.47%) (1,600MPa)
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(Fig. 4) Reinforcement detail of specimens
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(Table 2) Mixing properties of SHCC

Uni. kg/ni
W/B S/C  FA/B Slag/B ni. kg/ i
wt. wt, wt, wt (‘7) or Siti VA
% % % 7R ca
(%) (%) (%) w B FA BFS i PSP HPMC  Defoamer (%
45 71 20 20 375 83 500 167 692 037 018 045 20
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(a) Specimen RC-B prototype
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(b) Specimen PCSH-40B type
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(c) Specimen PCSH- 40C(HT) type

(Fig. b) Section-detail of specimens
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Four-point bending test

(Fig. 6 Construction process of slab specimens

(b) Formwork and reinforcement placement

(Fig. 7> Manufacturing of formwork and arranging
of reinforcements
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(b) SHCC pouring

(c) SHCC curing
(Fig. 8) Mixed and casting of SHCC
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(Fig. 9) Casting of top concrete
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(Table 3) Experimental results for SHCC-RC slab specimens

Second slope Initial yielding of Variation of
after cracks bar Max. values Max. load - Secant stiffness
. . Ductility o
Specimen name (Specimen/ fatio at yielding
Disp. Load Disp. Load Disp. Load B-prototype) (KN/mm)
(m) (kN) (mm) KN (mm) (KN (%)
RC-0B(Prototype) 29 9.6 468 548 1253 56.3 - 2.68 12
PCSH-40-B 10.8 21.7 413 58.7 821 694 233 1.99 14
PCSH-40-C(HT) 127 278 589 80.9 1143 97.0 723 194 14
Load-Deflection Curve
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” / \
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(Fig. 12) Load-deflection curve

Moment curvature curve
(Fig. 11) Experiment equipment set-up ®
Pt
" - \

A3 A7} H)slES RC-0B, PCSH-40-B, PCSH- E 4 .
40-C(HT) oM 217}t 56.3kN, 69.4kN, 97.0kNC.Z 24 E .
Hglon, A2FTAeE ZeHe) RCOB A& 3 R“‘;}
93} PCSH-40-B 2 PCSH-40-C(HT) Al &A= 27} I “wm
1168, 1.729) ¥ 9 WS 291, 538 13 , e
A2L 48 YL 2o ¥ S 2RI oo @ ww
1:]: /%]r_ﬁ-jiﬂﬂaﬂ ‘/‘qu _5.]_%__%_?4/ 'BE_! E@E—%% 33_7:”’ Curvature(/mm) x 106
22 HjeEe waslel 247 <Fg 12>, <Fig
13> 2 <Fig. 14>0] UehfSich (Fig. 13> Moment-curvature curve

SR ZARX9II| _47



Ho
ogk
-
:
r

Maximum Load

80

60

Load (kN)

40

20

RC-0-B PCSH-40-B PCSH-40-C(HT)

Specimen

(Fig. 14) Maximum load at failure
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Secant Stiffness (kN/mm)

1.0

40 65 90
Yield Load(kN)

(Fig. 15) Stiffness and vield load relationships
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(b) After loading test
(Fig. 16) Loading test of slab specimens

(a) At first cracking

(b) At failure
(Fig. 17) Crack and failure of RC-0-B
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(a) At first cracking

(b) At failure

(Fig. 18) Crack and failure of PCSH-40-B
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(b) At failure

(Fig. 19) Crack and failure of PCSH-40-C(HT)
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