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Improved Transmission of UHSC Column Loads
by Puddling of Fiber Reinforced UHSC
Joo-Ha Lee", Jun-Mo Yangl), Seung-Hoon Lee”, and Young-Soo Yoon"*

YDept. of Civil and Environmental and Architectural Engineering, Korea University, Seoul 136-701, Korea
Mnstitute of Tech., Samsung Engineering & Construction Co., Ltd., Seongnam 463-771, Korea

ABSTRACT This study reports on the structural characteristics of slab-column connections using fiber-reinforced ultra-high-
strength concrete (UHSC). Compression tests were performed on two slab-column and four isolated column specimens. In the col-
umn load tests, slab loads were also applied on the slab-column specimens so that the actual confinement condition at the slab-
column joint was considered. The main parameter investigated was the “puddling” of fiber-reinforced UHSC. This paper also inves-
tigates the effects of some parameters, such as confinement of slab concrete, steel fibers, and concrete strength of the joint, related
to the ability of the slab-column specimens and isolated column specimens without the surrounding slab to transmit axial loads
from the UHSC columns through slab-column connections. Furthermore, the ACI Code (2005) and the CSA Standard (2004) are
compared to the experimental results. The beneficial effects of the puddling of fiber-reinforced UHSC on the transmission of col-

umn loads through slab-column connections are demonstrated.
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Table 1 Mix proportions

Mix wib Wateg Cemer;t Fine a%g. Coarse z;gg. Silica ﬁ;me SP3 AE3
(kg/m’) (kg/m’) (kg/m’) (kg/m’) (kg/m’) (L/m’) (mV/m’)
40 MPa NSC 0.35 155 443 L1l 0)* - 8.7 330
100 MPa UHSQ 0.18 100 500 1,050 (13) 55 22.2 -

*Maximum size of coarse aggregates (mm)

Table 2 Concrete properties

. Feo | S | puading| € E'ss ' puddi
Specimen| ¢ ing cc cs ¢, puddling
PECE (MPa) | (MPa) | (MPa) | (ue) | (ne) | (ue)

NT | 8833 [ 4689 ] 2421 | 1,749
0.8y | (1.3) (102) | (65)
NC | 3833 ] 4639 2421 | 1,749
0.8) | (1.3) i (102) | (65) i
46.89 1,749
1 - - ’ - -
¢ (1.3) (65)
pr | 89324689 [ 9011 [ 2224 | 1749 2272
@5) | (1.3) | (5.5 | (00) | (65 | (221)
e | 8833 ] %01 2421 | 2272
©0.8) | (5.5 102y | @21 |
97.92 2,492
2 Gl i @45 | i
*Standard deviation
Table 3 Steel properties
. Area ya & Ean f
B y ) AY u
WA mmd) | MPa) | (%) | (%) | (MPa)
10M 100 443 0.27 1.11 619
15M 200 449 0.26 0.66 702
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Table 4 Summary of test results

First | Peak
. ik fee | feoract | feocsa|Feeif e
Specme“yﬁl:% (112;?) (MPa) | (MPa) | (MPa) | (MPa)
NT | 5745 | 5,138 | 9111 | 8266 | 7132 | 1.88
NC | 5469 | 3,648 | 62.70 | 46.89 | 46.89 | 1.88
Cl | 49.02 | 2,985 | 50.07 | 46.89 | 46.89 | 1.00
FT | 80.00 | 5,920 | 106.02 | 8932 | 8932 | 0.99
FC | 90.74 | 5032 | 106.25 | 88.33 | 8833 | 0.98
C2 | 9658 | 5710 [ 102,03 | 97.92 | 97.92 | 1.00

*effective concrete stress at first yielding of vertical column bars
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Fig. 5 Load-strain responses for N series
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Fig. 12 Effect of different parameters on column responses
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Notation

. 2

A, =column gross section, mm
Ay

fv
c

i
fL’L’
MPa

fl
ce

= area of column longitudinal reinforcement, mm’
= specified compressive strength of concrete, MPa
= specified compressive strength of column concrete,

= effective compressive strength of concrete, MPa

1. puddiing= specified compressive strength of puddling

concrete, MPa

Sl = specified compressive strength of concrete in
slab, MPa

fu = ultimate strength of reinforcement, MPa

ha = specified yield strength of reinforcement, MPa

Py = nominal axial load strength at zero eccentricity, kKN

Py =maximum compressive column load in the
test, kN

o =ratio of average stress in rectangular compression

block to the specified concrete strength
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€'s =concrefe strain  corresponding to specified  concrete

compressive strength in columns
€', pudding™ CONCrete strain corresponding to specified concrete

compressive strength of puddling concrete

&' = concrete strain  cotrespording o specified  concrete
compressive strength in slab

E = strain corresponding to start of strain hardening in
reinforcement; and

& = reinforcement yield strain
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