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Flexural Behavior of Segmental U-Girder and Composite U-Girder
Using Ultra High Performance Concrete
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The flexural behavior tests of UHPC segmental U-girder and composite U-girder which has 160MPa compressive strength and 15.4m
length were carried out. The test variables are volume fraction of steel fibers and slab over the U-girder. Each U-girder has longitudinal
re-bars in web and lower flange. PS tendons which has 2 of 15.2mm diameter in upper flange and PS tendons which has 7 of 15.2mm
diameter in lower flange were arranged and prestressed at onetime in U-girder connection stage. Enough strong prestressing force
which applied to U-girder due to ultra high performance concrete strength can withstand the self weight and dead load in U-girder
stage. By comparison with the brittle behavior of U-girder, composite U-girder showed the stable and ductile behavior. After the
construction of slab over U-girder, flexural load capacity of composite U-girder can bear the design load in final construction stage with
only one time prestressing operation which already carried out in U-girder stage. This simple prestressing method due to the ultra high
strength concrete have the advantage in construction step and cost. The shear key which has narrow space has the strong composite
connection between ultra high strength concrete U-girder and high strength concrete slab didn’t show any slip and opening right

before failure load.
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Table 1. Mixing portion of UHPFRC

Cement Water Silica fume Sand Silica flour W/B Super plasticizer |Steel fiber(vol %)

1 0.22 0.25 1.1 0.3 0.18 40 I/m? 0.7, 1

SHEAMASIXIRISHS| =27 20174 92 291
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Table 3. Kinds of UHPFRC U-girder and composite U-girder

) Volume of fraction Longitudinal steel reinforcement No. of PS strands
Specimen ¢ | fiver(% Slab
of steel fiver(%) Web Lower flange Upper Lower
UFS0.7 0.7 @) X 4 14
UFSI1.0 1.0 X 4 14
CFS1.0 1.0 o] 4 14

HHEZN HEEHEE 52m0(1 SUEEES 50m= FHZACH,
U 7H29| =0|= 600mme| Yot FEHS 7K1 QAT Fig. 1(b)
= HE-IOI Z0| FHEOf|IM 730mm, ZSLTHHOME 600mmS LIE
TR0 1000mm II HIR| Z 730mmel Fx|E

©

% A
Ol SYTIH} Z2 HHE M5 Eﬁ e °4EHE 7tXa
C}, 1500mm X|[HELE SHHE 1500mm7tx| U HHE S345)
UL, 2HEHS ZZH100mmAe| SAIE THXIE2 2F HOolM

200mme] FA7H HEELt Fig, 2(a)= U A2 | oE HEs

T =

s

nr K

KRS H3Ia1] Sl BYCIOIC 2 Eip HEH Jixla
UL Fig. 2(0)°] BYEE FYCITHO| LS| o 0| 22
i, mAEENO| EIE 9|
NS00, UR EIiZ 857 9lsh EPSEES L0l ol
F32|ES EMIBISIT UBPCISl BYHHS MRE 600mm,

P 500mm, =0| 600mm2| AtCt2|E HEHE 7F|3L QT f

OII

£ EIEE2 15.2mm 724 7714 2712] HlIEH0| BiXISH & 14712
UAMS AF=2SHH ZTAEHIM ZIZES 2800kN =GR, A
£ HIE2 15 2mm 724 271M] 2719] HEOf HiX[SI0 & 4712
JoE AIZ510f ZAERIN 7IE=HS 800kN =JSIILCE Fig,
3= Fig. 1(a)2l &=0] 600mm US 7HEH AE0| =0| 1200mm2]
LS st B US AHO| HHIES LIERIICE Fig, 4
EHR0IA] SURIT| 1200mmO| U ES 717 L2} ER

= Aefol g US 710 BUIES SABISC Fig, Sla) 2

ug 2d
U HHO| TR TS RAleh ez Flg 2( )9 f$ T %

oo = =
HiIZ5I D, Rluksk M2 = 1500mmTEZ 0l A= 300mm
717402 5

=
i
=
Dall
C o
kI
<
%0\‘
O
o
o
3
3
’—\J
—y
]
HU
=
_O'L

1000mm 2H240| 2x| HisF M2 Mot o5t AR 7 N

Z(F=H0| d/2)300mm Eot AN D E0f thell Merdt 4~ s

292 vol. 5, No. 3 (2017)

20

600
. . o -
GO0

ioo

730 500

(b) Mid section

(@) End section
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Fig. 7. Four point bending test
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