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Earthquake-Proof Composite Bridge Column Using Deformed H-Shapes
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Synopsis :

A proposed composite bridge column (REED method) has been developed with the aims
of speedy construction, labor saving, and increase in resistance against earthquake. For
the purpose of achieving these objects, the composite bridge column consists of precast
forms, deformed H-shapes as an alternative material for reinforcing bars, and filled-in
concrete. The present study has verified the mechanical characteristics and the
construction conditions of the composite bridge column. As a result of the studies, the
followings are confirmed: (1) The composite structure can be designed on the basis of RC
method wherein deformed H-shapes are treated as equivalents for reinforcing bars. (2)
The ductility (resistance against earthquake) of the composite structure is more
excellent than that of a conventional reinforced structure. (3) The reduction ratios of the
construction period and the labor force of the composite pier method, as compared with

those of a conventional method, are 64% and 46%, respectively.
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Earthquake-Proof Composite Bridge Column
Using Deformed H-Shapes
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Synopsis:

A proposed composite bridge column (REED method) has been developed with the aims of speedy construction, labor
saving, and increase in resistance against earthquake. For the purpose of achieving these objects, the composite bridge
column consists of precast forms, deformed H-shapes as an alternative material for reinforcing bars, and fitled-in concrete.
The present study has verified the mechanical characteristics and the construction conditions of the composite bridge col-
umn. As a result of the studies, the followings are confirmed: (1) The composite structure can be designed on the basis
of RC method wherein deformed H-shapes are treated as equivalents for reinforcing bars. (2) The ductility (resistance
against earthquake) of the composite structure is more excellent than that of a conventional reinforced structure, (3) The
reduction ratios of the construction period and the labor force of the composite pier method, as compared with those of a
conventional method, are 64% and 46%, respectively.
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Fig. 3 Bond stress-slippage relationship for pull out tests
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Fig. 4 Schemata and types of test specimens

Table 1 Test specimens
o T e | Toiudna | Siciraio
pecimen ype ‘ stecl (%)
—_ s — _ —
RC Reinforced jj D25 0.94
concrete o o
) 5C N Sl_eel Lumrete D(_[UTI'[l("d
SCP Steel concrete | H-shape | (.91
| using precast form 100 X 100
o -
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Table 2 Mechanical properties of steels Table 3 Summary of experimental resulls
o [ Stramon | Vield | Tensile Modulus of T
Stee) allowable strength | strength clasticity Legend RC SC ] SC T
N 3, i . ~ 1, o I
- ",IIES% . (“) ('M'_I a | (P/TP‘?) (GPa) Concrele strength | Compressive strength|  36.1 3540 ]l 988
D16 (SD345) 908 3828 968.3 187 {MPa) Tensile strength 320 | 264 | 234
125 (SD345) 901 386.1 5532 194 o ""'1?;1,}}"”(,,,[31 value | 235 976 1 qu2
- Cracking load ™ .
Deformed ) Calculated value 34| 225 225
H-shape 673 32005 453.5 204 (kN) Exp./Cal 0.76 0.78 1.74
($5400) — ——— — > —
*: Remforcing bar 176.4 MPa, Deformed H-shape 137.2 MPa Allowable load IE':E::IZ (t?édi_;‘:}:u ;{1)3 i;i ?2?
N} Exp./Cal 1.10 1.00 1.32
Yield load Experimental value 1156 | 1019 | 1137
) _ — tkN) Calculated value 1137 | 1009 | 10609
e Sep Exp./Cal. 102 | 101 | 1.13
3 0 5 0 - - R
S Experime ntal value | 1490 | 1392 | 1431
V Ul“"(‘;r‘;)“’”‘d Cateulated value | 1411 | 1156 | 1137
200 200 200 Exp./Cal. 1.06 1.20 126
Yield dlbplst‘m( nt r’jy (mm) 8.3 6.4 7.2
Ultitate dzsp]dwm( nt (5u (mim) ‘S(} 0 47.4 b) 3
400 400 00 Dudlll[v fd(tnr Au/dv h (} 75 8. 7
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Fig. 5 Strain distribulion of cross section
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Fig. 6 Bending moment-crack width relationship
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Table 4 Test specimens
o .| Ratioof |Ratio of hﬁ
. - Longitudinal - R .
Specimen Lype stee] longitudinal | reinforcing
_ steel (%) | ‘bar (%)
- Reinforced D22 % 20, . o
RC concrete P16 x 8 1.65 036
Steel concretel  Deformed
SCP  |using precast! H-shape 1.67* (.36
i form (100 x 100)

* tR(fal value for ratio of longitudinal steel) x (Ratio of deformed H-
shape’s yield strength to reinforcing bar's one) = 2.09% x 3217400 =
1.67%
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Table 5 Malerial propertics of concretes

Compressive Tensile Bending Madulus of
Specimen strength strength strength elastic
(MPa) (MPa) (MPa) {GPa)
RC 326 214 I
SCP 36.2 273 — 228
Precast D07 — 8.82 —
form* |

*: Mortar’s strength

Table & Mechanical properties of steels

Steel Yield strength Tensile Modulus of
o (MPa) strength (MPa) | elasticity (GPa)
122 (SD345) a6 R S I I A
D16 (S1)345) 390 620 193
D13 (SD345) 397 574 192
D10 (SD345) 395 530 194
Deforme \
ILshapc(SgQOO) 21 151 204
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