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ABSTRACT Prestressed hollow-core (PHC) slabs are structurally-optimized lightweight precast floor members for long-span
concrete structures, which are widely used in construction markets. In Korea, the PHC slabs have been often used with cast-in-place
(CIP) topping concrete as a composite slab system. However, the PHC slab members produced by extrusion method use concrete

having very low slump, and it is very difficult to make sufficient roughness on the surface as well as to provide shear connectors. In
this study, a large number of push-off tests was conducted to evaluate interfacial shear strengths between PHC slabs and CIP topping
concrete with the key variable of surface roughness. In addition, the horizontal shear strengths specified in the various design codes

were evaluated by comparing to the test results that were collected from literature.
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2.1 KCI-12, ACI 318-11 H PCI Design Handbook
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2.2 AASHTO-LRFD Bridge Design Specification

ul =] WA A AASHTO-LRFD Bridge Design
Specification (5.8.4)'” (°]3} AASHTO-LRFD)2] 2.17 o] 4]
v AW FAFTFAGLE(V,)E

ni

Table 1 Interfacial horizontal shear strength specified in
KCI-12, ACI318-11, PCI>""™

Surface type Horizontal shear strength

Contact surfaces are clean,
free of laitance, and

. . ’ V., < 0.56b d*
@ intentionally roughened nh v
surface
Contact surfaces are clean
(b) anq free.of laitance, but V. < 0.56h,d*

not intentionally roughened
surface with minimum ties

Contact surfaces are clean,
free of laitance and
intentionally roughened to a| V,, = (1.8+0.6p,f,)Ab,d

© full amplitude of < 35b,d
approximately 6 mm with
minimum ties
Design for horizontal shear
(d) shall be done by V, > ¢$3.5b,d

shear-friction design method

where, b, is width of cross section at contact surface being
investigated for horizontal shear, d is distance from extreme
compression fiber to centroid of longitudinal tension rein-
forcement, p, is ratio of tie reinforcement area to area of
contact surface, f, is specified yield strength of reinforcement.
*In ACI318'"" and PCI', 0.56b,d in Egs. (a) and (b) is
differently expressed as 0.55b,d.
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Table 2 Interfacial horizontal shear strength excluding resistance
of steel ties specified in AASHTO-LRFD'"

Horizontal

Surface type shear strength

For normal-density concrete placed

=2.8b,,L
monolithically Vo 8

ni vitvi

(@)

For cast-in-place concrete slab on

clean concrete girder surfaces, free

of laitance with surface roughened
to an amplitude of 6 mm

V., =1.9b,L

Vi vi

(b)

For low-density concrete placed
monoluithically, or
nonmonolithically, against a clean
concrete surfaces, free of laitance
with surface intentionally roughened
to an amplitude of 6 mm

V.., =1.7b,L

vit vl

(©

For normal-density concrete placed
against a clean concrete surfaces,
(d) free of laitance, with surface vV, =17b,L,
intentionally roughened to an
amplitude of 6 mm

For concrete placed against a clean
(e) | concrtete surfacem free of laitance, | V,, =0.52b,,L,,
but not intentionally roughened




Table 3 Interfacial horizontal shear strength specified in EC2"™

Grade of in-situ
concrete (MPa)

25 40

Surface type

Very smooth : a surface cast against
steel, plastic or specially prepared 0.30 0.41
wooden moulds

Smooth : a slipformed or extruded
surface, or a free surface left without 0.42 0.57
further teatment after vibration

Rough : a surface with at least 3 mm
roughness at about 40 mm spacing,
achieved by raking, exposing of aggregate| 0.54 0.74
or other methods giving an equivalent
behaviour

Indented : a surface with indentations

complying with Fig. 1 0.60 | 0.82

45°< @< 90°

h.<10d Ney
N
h<10d 2\/ T ~

- new concrete, - old concrete, [C] ﬂ- anchorage

d=5mm

5304

Fig. 1 Indented construction joint details specified in EC2'?
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Table 4 Interfacial horizontal shear strength specified in

BS8110™
Grade of in-situ
concrete (MPa)
Precast Surface type
unit P 40
251 35| and
over
As-cast or as extuded 0.40(0.65| 0.65
Brushed, screeded or
without rough-tamped 0.600.65) 0.75
eS| Washed to remove laitance or
teated with retarder and 0.70(0.75| 0.80
cleaned
As-cast or as-extruded 1.20{1.80| 2.00
Brushed, screeded or
with rough-tamped 1.8012.00| 2.20
eS| Washed to remove laitance or
treated with retarder and 2.10(2.20| 2.50
cleaned
1.5
BS8110
(0.4 ~ 0.65 MPa)
] AASHTO-LRFD EC2

/ (0.52 MPa) / (0.26 ~ 0.67 MPa)
ACI318-11, PCI
/ (0 MPa)

30 40 50 60
Compressive strength of concrete, f,, (MPa)

Horizontal shear strength, v, (MPa)
o

e
=)

Pt

(a) Smooth surface
/—0 KCI-12, ACI318-11, PCI

(1.8 MPa)
Ay LN
EC2

(0.46 ~ 0.95 MPa)

G

AASHTO-LRFD
(1.7 MPa)

o

--------------- BS8110

(0.6 ~ 0.8 MPa)|
KCI-12 (0.56 MPa)

ACI318-11, PCI (0.55 MPa)

Horizontal shear strength, v, (MPa)
o

0.0

20 30 40 50 60

Compressive strength of concrete, f.' (MPa)
(b) Intentionally roughend surface

Fig. 2 Comparison of interfacial horizontal shear strengths
neglecting resistance of steel ties provided by various
design codes
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Table 5 Summary of test specimens

mens | £ pyc | hpeuc | fekcie | hep
name | (MPa)| (mm) | (MPa)| (mm)

surface condition

DSS | 40 200 24 200 |as-extruded (smooth)

longitudinal

DRL | 40 | 200 | 24 | 200
roughened

DRT | 40 200 24 200 |transverse roughened

DRT*| 40 200 24 200 |transverse roughened

as-extruded (smooth)

DWM | 40 200 24 200 .
+ wiremesh

WRR | 35 315 24 200 grid roughened
. : = Dry-casting — D

Casting Type = Wet-casting — W
= Smooth Surface —SS

Surface = Rib Longitudinal Roughened — RL

Condition = Rib Transverse Roughened - RT
= Wire Mesh roughened - WM
= Rectangular rib Roughened — RR

K00

Diamond saw cutting
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(b) PHC slab unit - WRR specimen

(c) Casting CIP concrete

Fig. 3 Fabrication of specimens



600 600

200

B e
219
enopuelle

Wiremesh, [ 6

600
400
600
401

‘Wiremesh, [ 6

Fig. 4 Details of test specimens
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Fig. 5 Surface conditions of test specimens
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debonding

100

(a) Test set-up

(b) Dimensions

Fig. 6 Test set-up and loading apparatus
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Table 6 Summary of test results

Test results

Specimens| Surface | Surface | Max.
name A B Load

(mm?) | (mm’) | (kN) | (MPa) | (MPa)
DSS-1 - - - -
DSS-2 | 148000 | 148000 | 31.97 | 0.11 0.09
DSS-3 | 155925 | 157950 | 21.57 | 0.07
DRL-1 | 147825 | 151700 | 31.87 | 0.11
DRL-2 | 154050 | 150150 | 74.82 | 0.25 0.16
DRL-3 | 152000 | 156000 | 41.48 | 0.13
DRT-1 | 156000 | 160000 | 45127 | 1.43
DRT-2 | 160000 | 158000 | 351.64 | 1.11 1.33
DRT-3 | 158000 | 158000 | 458.92 | 1.45
DRT*-1 - - - -
DRT*-2 - - - - 0.36
DRT*-3 | 160000 | 160000 | 114.34 | 0.36
DWM-1 | 160000 | 160000 | 264.76 | 0.83
DWM-2 | 160000 | 160000 | 273.00 | 0.85 0.92
DWM-3 | 160000 | 160000 | 344.29 | 1.08
WRR-1 | 160000 | 160000 | 261.82 | 0.82
WRR-2 | 159975 | 159975 | 372.92 | 1.16 0.92
WRR-3 | 160000 | 160000 | 250.74 | 0.78

vh,max | vh,AVG
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Fig. 7 Measured interfacial shear strength of test specimens
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