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Design and Experimental Evaluations of Non-Uniform Precast Ultra
High-Strength Concrete Beams

Nz oA
Kim, Hoyeon

= ok
B

Cho Chang—Geun

Hokk
%74

Kang Joo—Won

Abstract

This paper presents the design, analysis, and experimental evaluations of precast reinforced UHPC (ultra
high-performance concrete) beams with a new design concept of non-uniform flexural members. With outstanding
mechanical properties of UHPC which can develop the compressive strength up to 200MPa, the tensile strengths up to
8~20MPa and the tensile strain up to 1~5%, a non-uniform structural shape of UHPC flexural beams were optimally
designed using three-dimensional finite element analysis. The experiments were carried out and compared with the design
strength in order to verify the performance of them. Proposed non-uniform UHPC beams were evaluated by a series of
three-point beam loading test as well as estimated by design bending and shear strength of members. The newly designed
UHPC beams show excellent performances not only in transverse load capacities but also in deformation capacities.

Keywords : Precast concrete, Non-uniforin design, Ultra high-strength concrete, Three-point loading test
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Design:
1. same height of support and mid
2. difference of height between support and mid

*-- securing max. area
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curve—*line

normal concrete
{UHPC )

reinforeement
area

(Fig. 6) Sectional shape of specimens
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(Table 1) Details of specimens

Size  Compression  Reinforcement
Specimen  (B*H) strength /Area
(m)  (MPe) ()
RC01 200 34 6D22/2,322
UHPCO1 X 130 6D22/2,322
UHPC02 300 6D19/1,719
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40

(a) Section size-1

150 1,800 150

(b) Section size-2

(Fig. 7) Details of beam specimens
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©) Reinforcement (c) Mixed

(d) Placing

(e) Setting (f) Removal (g) Curlng

(Fig. 8) Manufactures of non-uniform R-UHPC beam
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(Table 2) Analysis result of specimens

e B ooy,
RQ01 174.47 104.69 202.10 232.64
442.09
UHPC01 70.78 218.28 05727+ 485.10
442.09
UHPC02 63.92 193.97 05797+ 431.04
N} No stirrup

4.3.1 AyA M= op

AFA AZ JAHL <Fig. 8>3 2om, 2%
T ZAYEY Higs {5ty A7 A A
Ag3? 7)|Z) g E<Table 3>9 WFALAE

EEE *6‘}934 B 3297 27) $a94 2 A
TR eSS A °l¥ AP A L7 %A
o7 AFo = sfal AN A A Agre

(Table 3) Mix design of UHPC(180MPa)

Unit mass(kg/m)

W/B Fiber Super
Water Pre-mix Sand 16 20 u}.)e' " Deformer
plasticizer
(mm) (mm)

020 1971 12695 8674 39 78 181 05

(b) Direct tensile test

(a) Specimen size

(Fig. 9) Tensile test setup
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G )
UHPCO1

(b) (c) UHPCO02
(Fig. 11) Test results of specimens
800 400
600 h ——] 300 +—f—
| -
z 400 r % 200 —
= —RCo1 E —RC01
E 200 //\_h_‘ —UHPCOL || = 100 \ — UHPCO1
——UHPCO2 —UHPC02
0 | o] |
0 0.02 0.04 0.06 0.08 0.1 0 70 140 210 280 350
Displacement [m] Curvature [1/mm]<10%
(Fig. 12) Load-displacement curve (Fig. 13) Moment-curvature curve
(Table 4) Test result of specimens
Second slope  Initial yielding Max. value Variation . Ssecant Fracture
after cracks of bar Ductility .
of load . stiffness
P, D P, D P, ) ratio (KN P, D
(KN) (m) (KN) (m) (KN) (KN) (m)
RC01 7297 00011 24588 0.0052 306.32 0.0084 - - - 175.67  0.0235
UHPCO1 29651 00033 57837 0.0071 704.61 130.02 0.212 171.33 67111 0.0278
UHPC02 27391 00030 43618 0.0052 561.75 0.0129 83.44 0537 294.83 54897 0.0531

106 _H 184 M2z SH 723, 2018. 6
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0.060 | 600
Max. Displacement
0.045 400
200
0.030
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0.015
(Fig. 18> Load at the ultimate
0.000
RCO1 THPCO1 UHPCO2
. . h. &=
(Fig. 16) Max. transverse displacement - B
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(Fig. 17) Max. bending curvature
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