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EXPERIMENTAL STUDY ON DURABILITY OF COMPOSITE GIRDERS USING
PRESTRESSED PRECAST CONCRETE SLABS UNDER MOVING VEHICLES
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By Hiroshi NAKAI, Hirofumi TAKENAKA and Hiroshi KITA

A new composite girder using prestressed precast concrete
slab, so~referred to as PPCS method has been developed by
the authors et.al. In applying this method to the highway
bridges, there are a few unclarified problems for evaluating
the fatigue behaviors of composite girders, especially the
cracking of precast concrete slab under the heavy traffic
vehicles. In order to investigate the effects of moving
vehicles on the composite girders built by PPCS method, five
model girders are tested systematically under the repeated
loads by making use of a moving vehicle apparatus. This
paper reports and discusses the durability of composite
girder using PPCS method through these test results.
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Table 1 Details of Concrete Slabs for Model Girders

T
Model |Type of i Boundary Number | Thickness|Width Used Concrete Residual Prestress
|Girder|Concrete | Condition of | of of Mix Pro-| in Concrete Slab(MPa)
{ Slab i in Trans. (Panels{Concrete |Concrete|portion | Quality Strength| Longi- Trans-
Direction Slab(mm) |Slab(cm){Type (MPa) |tudinal verse
Continuous| , 500 A NC¥ 42.2
,Full size | _Panel and and Y
G-1 PPCS ! Simply 4 160 B EC** 42.2 3.0
supported 250
Panel 4 C NC 52.0 4.2
Conven- t | i |
G-2 tional | - |- {100 180 D NC 29.8 - -
: RC-slab | i
Completely | Simpiy 2 i A and B | NC and EC 42.2
G-3 removed | supported —— 100 180 Y 0
PPCS i Panel |2 | C NC- 52.0
Partially | Simply 2 A and B | NC and EC 42.2
G-4 removed | supported 100 180 3.0 0
PPCS ! Panel 2 C NC 52.0
Two-direc- ! Simply
_ tionally i supported
G-5 prestressed | Panel 4 100 180 C NC 52,0 3.0 5.3
PPCS :

« NC : Normal Concrete, =* EC : Expansive Concrete
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Table 2 Concrete Mix Proportion

T T
Cement Type|Design | Unit content ATW/C[S/A‘ Maximum Air Slump
strength | (N/m3) aggrigate|entraining
| T T 1 i | size |material

(MPa) w (o] S G M (%) (%)! (mm) I (%) tcm)
T - T ' t 1

Expansive| A | 39.2 i1441;2940] 7350(11446 450 ; 42| 40] 20 | 2+1 6+1.5
+ + + T T T T

B 39.2 11441]34301 7350!11446] 0 42| 40 20 i 2t1 6+1.5
T T T T

Normal I C 44.1 i1490| 3920 66841113191102“ 38| 38 20 ! 2+1 6¢1.5
M T H

D 29.4 142113273]108001 73701 34™%| 43] 40 20 : 4 8

= Expansive admixture(Onoda Expan), »*» and »w»:Admixture (Pozzolith NL-4000 and No.10L}

. Clear width 5000 _.
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‘——%—»——Ps-kmr with digmeter 9. 2mm
for sheor _ Main reinforcement with diameter 13mm
connector ~ Distributed bar with diameter 13Mmm
(b) Plane
Fig. 3 Detail of Precast Concrete Slab Panel (G-1)
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Table 3 Pretensioning Force of PS-bar
v Fig. 4 Detail of Precast Concrete
Model Dla-eter,Yield Design pre- |Applied pre- Slab Panel (G-5)
' tensioning itensioning
girder |stress|stress force
(mm} | (MPa} (MPa)} (XN)
G-1 9.2 | 1274 784 51.7
G-5 7.4 | 1274 980 40.4
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Running {Rear wheel RunnlngiRear wheel { Running [Rear wheel
(3) i]!iﬁ?f cycle load (kN)} |cycle |load (kN) |cycle load (kN)
. . 1 49 1 49 1 49
AKUBUKG-1RGALEY b (Fi 14000 49 10000 49 10000 49
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g. 128) M. NMUIERKHG-2 145000 49 99000 ! 49 133100 49
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