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Evaluation of Shear Strength of Precast-prestressed Hollow Core
Slabs Based on Experiments
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ABSTRACT The weight of concrete could be reduced by using hollow core slabs instead of heavy solid slabs, leading to cost
reduction. The long span be also achieved by introducing prestress in hollow core slabs. but the evaluation of shear strength of
precast-prestressed hollow core slabs are needed because the cross section is reduced in web and arranging shear reinforcement is not
possible. In this study, the shear strength of precast-prestressed hollow core slabs were evaluated based on experimental tests. For this
purpose, six full scale specimens were made and tested. The shear strength of the specimens were compared with those evaluated
from current design provision(EC2 ACI, EN1168 and AASHTO).
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ID mm’ mm mm mm’ mm* MPa ’ s i s i
(mm’) | (mm) | (mm) | (mm°) (mm’) |((MPa)| ' | , @) | (onfy | " () | (tonf)
S200 200 246 99.7 |121,591| 619,050,000 | 59.0 | 2 0 6.50 5
S300T1 300 252 149.0 |185,307(2,109,364,960| 54.0 | 2 2 7.65
S300T2 300 252 149.0 |185,307(2,109,364,960| 50.1 2 0 7.65 6
54.84 98.71 14
S350 350 260 173.0 |197,453|3,124,514,185| 43.4 | 2 0 6.50 11
S400 400 266 198.4 |212,115(4,390,209,100| 47.2 | 3 0 6.50 11
S500 500 286 | 247.6 |255,4068,184,089,200| 57.6 | 3 0 7.65 11

L: nominal depth of slab, b, :
HCS, I: second moment of area of cross-section, f:
strands, n: number of lower strands, P, :
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sum of web widths, y,: distance from bottom
specified compressive strength of concrete, » : number of upper
initial prestress force

to center of gravity of section, A, : area of
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Table 2 Specimens set up position
. l l 2 l
Specimen ! 2 3 4
P (mm) | (mm) | (mm) | (mm)
S200 504 2697 906
S300T1 720 2535 1230
S300T2 100 720 2535 1230
S350 870 2422 1450
S400 1020 2310 1680
S500 1320 2085 2130
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Table 3 Summary of comparison with test(V;,,,) and code(V,, ) values

v Viest! Veode
. et ACI 318-05 ACI 318-11 AASHTO EC2 EN 1168
Specimen
mean mean mean mean mean mean
(kN) a a g g (e g
S200 145.14 | 23.74 1.27 0.19 1.27 0.19 1.98 0.31 0.90 0.13 0.86 0.13
S300T1 249.60 | 35.99 1.32 0.16 1.32 0.16 2.11 0.26 0.95 0.12 0.95 0.12
S300T2 205.17 | 89.63 1.21 0.46 1.21 0.46 1.99 0.75 0.89 0.33 0.90 0.34
S350 267.83 | 34.32 1.18 0.12 2.35 0.25 1.83 0.19 0.90 0.09 0.90 0.09
S400 436.14 | 97.18 1.54 0.27 3.08 0.53 2.39 0.42 1.16 0.20 1.15 0.20
S500 326.28 | 99.04 | 0.79 0.16 1.57 0.33 1.23 0.26 0.60 0.13 0.59 0.12
- (@) ACI318-05 (b) ACI318-11 Table 4 Comparison with tensile strength of concrete
j:j - Tensile strength of concrete
300 B3 a2 7 ,:i . f i EC2
20 > Specimen ¢ ’
= ’ p (MPa) (ﬁcpi) Ag/SH})I;l)“O EN 1168
° 0/100 200 300 400 500 600 100 200 300 400 500 600 (MPa)
w0 (© AASHTO (e S200 59.0 223 1.23 3.03
= zz . o S300T1 54.0 2.13 1.18 2.93
5; 0 KD S300T2 50.1 2.05 1.13 2.85
i // S350 434 1.91 1.05 2.59
€ 0 100 200 300 400 500 600 100 200 300 400 500 600 S400 472 1 99 1 . 10 274
o (¢) EN 1168
w0 L~  S200 A S300TI S500 57.6 2.20 1.21 3.00
a00 ‘/ X s300T2 X 8350
- / ® s400 -+ $500 _ - _ _
PZs rolw Fristar itk 8500 AP A= 40% H= HolE
o A 7Vete] 2 2akE mlt
Veote (KN)

Fig. 6 Comparison with test(V,,,,) and code(V, , ) values.
(a) ACI318-05, (b) ACI318-11, (c) AASHTO, (d)
EC2, (e) EN1168
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Table 5 Comparison with transfer length

Transfer length

. d t EC2

Specimen b >
P (mm) | (day) (/;(1;1) A’?Iilri)TO EN 1168

(mm)

S200 480 376

S300T1 330 391

S300T2 330 402
— 12.7 635 762 EE—

S350 90 458

S400 90 433

S500 30 417

d, : diameter of stands, ¢: age of concrete in days

Table 6 Comparison with cross-section

Specimen d (mm) 1/S (mm)
S200 168 153
S300T1 260 229
S300T2 260 229
S350 310 271
S400 360 311
S500 460 390

Table 7 Comparison with Shear strength by EC2, EN 1168

Specimen Vo
EC2 (kN) EN 1168 (kN)
$200 162.19 168.26
S300T1 262.20 262.84
S300T2 231.06 228.93
$350 296.71 298.90
S400 374.69 378.76
S$500 542.04 500.62
YEO 7w} FAxe] JFS ALlstal vlaskel
o} Em1)71%¢l ACK 318" AASHTOY:= b, d%2 UERd
& 9lon, F371%e EC2,Y EN 116872 b,/50 % 1}
HA FH7ke = vk Table 691 Hn)7|F3, £37]+
o 3Ea2el b, 5 AT a4 8 /5% vlwsgith 1
A} Hu7|Ee] A3 X8 2l dgh> 17159 A
&l /s wEu oF 12% =LA F7F skar ok

v He 7Pgsks Wl wEbA 7R 2 BRETh
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