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An investigation on an 70 years old reinforced concrete bridge

Hidetaka SUZUKI and Shigemi SAKODA

Abstract

Recently, the maintenance of existing reinforced concrete structure has been receiving a great attention in Japan,
as a result it is expected that many structures have to be repaired and a great number of maintenance works will
be necessary in near future. Although the deterioration of structures at the early ages is pointed out, the investigation
of the durability of the structures in long-term is important for repairment and reconstruction. In this study, the piers
of a 70 years old bridge, which were subjected to physical and chemical deterioration, were investigated. Samples
were obtained through boring reinforced concrete piers. It was found that the average uniaxial compressive strength
of piers of the structure was 28.3N/mm? However, the carbonation depth indicated a higher value than the expected
value. The corrosion of the reinforcing bar was relatively limited. It was found out that the strength of concrete of
structure was high, and the corrosion of the reinforcing bar was quite limited although the 70 years have already

passed after its construction.
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Table1 Construction outline

Tt

Construction’s name Shimizubashi
Location Shimizu-aioi, Shizoka
Length 180.8m
Width 14.5m
Construction variety Reinforced concrete
Completion 1933
Extension 1955
Demolition 2002
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Fig.1 Outline of a 70 years old bridge
Teble 2 Measurement items and methods
Material Items Method
Compressive strength using Schmidt hammer JSCE-G 504
Compressive strength JIS A 1107
Longitudinal wave velocity JCI Recommendation
Concrete - —
Dynamic modulus of elasticity JIS A 1127
Test for carbonation —
Test for presume of concrete mixture JCA Recommendation
Tensile strength JIS Z 2241
Steel
Rate of corrosion srea —
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Fig.2 Compressive strength of cored concrete samples
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Fig.4 Relation between compressive strength inferred from Schmidt hammer and compression tests
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Fig. 7 Relation between compressive strength and longitudinal wave velocity
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Fig.8 Dynamic modulus of elasticity of cored concrete samples
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Fig. 10 Carbonation depth of cored concrete samples

Table 3 Physical and mechanical tests for reinforcing bar

Sample number No. 8 No.9 No. 10
Unit weight (tf/m?®) 7.85 7.85 7.54
Variation of cross section (%) 54.98 13.99 20.03
Yield point (N/mm?) 318.08 288.14 290.41
Tensile strength (N/mm?) 450.17 425.14 458.08
Elongation (%) 18.33 15.00 10.56
Elastic modulus (kN/mm?) 205.93 213.14 196.23
Rate of corrosion area (%) 22.95 19.61 23.03
TR EZHET 2R o725, No.9 £10iI2DoWn»T Rego7z,
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Table 4 Chemical analysis of concrete samples

. . oven-dr,
Sample number ((:;)()) 1(n(ysoo)1 1g(—i/()) )S S particle derilsity
(t/m?)
No. 8 8.10 79.0 5.84 2.28
No.9 8.60 74.0 5.47 2.29
No. 10 7.90 76.6 7.51 2.29
Table 5 Inferred constituents of concrete mixture from tests
Sample Ww/C s/a w C S G
number (%) (%) (kgf/m?) | (kgf/m?) | (kgf/m®) | (kgf/m?)
No. 8 39 48 109 277 910 986
No. 9 35 48 107 311 898 972
No. 10 55 48 150 274 896 970
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