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The Experimental Study of Behaviors in Prestressed Concrete Beam made
of Ultra High Performance Cementitiou Composites without Stirrups
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ABSTRACT

Ultra high performance cementitious composites(UHPCC), which is composed of micro-sized
ultra fine particles, is characterized by high strength, high ductility and excellent durability. so if
we make prestressed concrete bridge girder using UHPCC, we can obtain the safety and
economical efficiency in bridge girder construction.

In this study, we performed the experiments to evaluate the load capacity, failure process and
mode of prestressed concrete without stirrups using UHPCC.
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W/B AHE A7t FAA zHzE A R R e
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T & 249 | AR (A dEAE| 4EAE (AP (¢S A|ARAE|REAF
(L/h (P, tonf) (MPa) (MPa) () (MPa) | (MPa) | (GPa)
FP-W7-L15 15 60 BHR-E MR 112 143 26 159 129 478
HP-W7-L15 15 30 IR E WA 120 137 21 149 115 475
NP-W7-L15 15 0 SR Z WX 124 139 18 150 10.8 455
W] 16 3004 | A -3
FP-W7-L15-B 15 60(5h) = gz 112 143 26 159 129 478
FP-W7-L10 10 60 - |[3FH-E A 120 137 22 149 115 475
CTT_T 10 3008 | - EF
FP-W7-L10-B 10 60(30}) °;E:_ A=) 124 139 19 150 10.8 455
FP-W5-L10 10 60 SHEZ AR 127 145 32 161 12.8 48.3
HP-W5-L10 10 30 E-E WA 120 137 22 149 115 475
NP-W5-L10 10 0 3} 3-Z e =) 112 143 27 159 12.9 47.8
FP-W5-L5 5 60 SHEZ A 127 145 33 161 12.8 48.3
HP-W5-L5 5 30 SHEZ AR 120 137 23 149 115 475
NP-W5-L5 5 0 SHEE WA 119 143 28 159 129 478
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T8 (first cracking) (first diagonal cracking) (ultimate state)
3}% (tonf) A & (mm) 3}5:(tonf) X A (um) 8} (tonf) A 3 (nm)
FP-W7-L15 12.9 13.2 26.9 53.4 31.9 77.1
HP-W7-L15 9.0 9.4 179 35.2 27.0 80.6
NP-W7-L15 6.1 74 114 243 259 836
FP-W7-L15-B 12.6 12.6 25.8 46.3 35.4 922
FP-W7-L10 248 8.5 35.8 16.4 456 © 301
FP-W7-L10-B 20.9 74 38.1 19.6 46,2 29.3
FP-W5-L10 19.9 6.7 304 134 40.4 319
HP-W5-L10 13.8 6.0 17.3 86 274 315
NP-W5~L10 94 36 14.2 8.1 . 28.3 310
FP-W5-L5 499 3.7 499 37 125.3 14.0
HP-W5-L5 37.2 3.1 425 39 82.2 13.8
NP-W5-15 265 2.2 36.4 44 69.9 17.0

20009 % 71& staarusd] =83 405



w0 — 0 — ——
——e—— NPWWSL10
——e—— HPWSL10
e FPVWSL10
“@ amasactgyta
30 —| e ,
b an® A
s
- -t
20 —|
3 3 e
.
B 7 B "AA ’m -
&
/ . Ly
2 V4 .,.N":g -
P et ad
— a ® e
10 P X
10—
° T 7 T i ° ™ T T 1
a 20 40 60 - 100 o 10 20 40
Deflaction (mm) Deflection (mm)
e 0 —
——e—— NPWS5LS ——e—— FPWT7L15

—— FPW7L158

——e—— HPWSLS |
A e FPwsLS d —e—— FPWT7L1O
——a—— PPWIL10B

2719 & ¢Edo] gl APl SYSIAN AFAGHe] A 2/1FLHF] ek
et AR FGe] wAE 53E 2 dehgon IR HPe AuHoR

=] =2
T 8F R =
x =

-

A uehgc 3@ 372 de 60onfE AT At 324 60tonf, 42 30tonfS T
038 F48 vmsl Y RPel B AT Wae IERF Yu APl Fos: R 9
Aqe A W3} gl Ao E ey

6. 22

£ @FolE 2345 AUE BYARE B4 Wungol gt 18 PSC B9 ATSAY @
4Y¢ sARgon dgusel B #F-84 A, FIYY ¢ AMugdh 49EH, 7E
PSCel WZE % AVAE HA4L UHPCCO $3A4%3e tha #4478 glor o8 2
A% Bk Hojof ¥ Aoz wud

ARY 0044E -3 o BA RS ANE BYARE B ZPAY AWl

—

. ACI Committee 318, "Building Code Requirement for Reinforcement Concrete (ACI 318-99) and
Commentary (318-99R)”, American Concrete Institute, Detroit, 1999, pp. 133-180.
2. ¥2AEed 7Y, ‘24T NYE EFARE 83 2F A AR, AL T FF, 2004

406 4%



