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Assessment of Bond Characteristics between New and Old Concrete
in Various Mixtures and Joint Conditions
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ABSTRACT Although the construction joints of a concrete structure are properly treated with some measures, leakage has

frequently occurred. A series of tests on the bond characteristics between new and old concrete were carried out in this study,

assuming that the leakage at the construction joints has certain relationship with the bond of concrete. To assess the bond

characteristics under various conditions, a number of specimens were made that have an interface between new and old concrete and

bond strength, flexural strength and splitting tensile strength were measured. Main test variables are type and amount of mineral

admixtures, treatment method of the interface and type of waterstops. In addition, the effects of placing interval between the concrete

and of the age of the strength tests were investigated. The test results showed a slightly increased bond strength when applying

mineral admixtures, which can be attributed to the interface filled with the calcium silicate hydrate that is formed by pozzolanic

reaction. On the other hand, the bond strength was higher when the interface was treated rough and dry, and the roughness of a

waterstop affected the bond capacity of the waterstop. Also, an assessment is required that considers the type of strength test because

the bond strength varied according to the test methods.
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Fig. 1 Construction joint of concrete structures

Fig. 2 Leakage at construction joints
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Table 1 Mix proportions of concrete

; Unit weight (kg/m’)
Mix | Guo | AT | SR wp g : AD
type (mm) content | flow %) %) W Binder (B) " G (Bx%)
(%) | (mm) OoPC SG FA
Plain 410 - - 815 1,081
SG50 205 205 - 806 1,073
FA20 25 |Below 3| 600+50 | 34.9 43.0 143 328 - 82 803 1,065 1~2.8
SG50
FA20 123 205 82 797 1,057

Note) W: water, OPC: ordinary portland cement, SG: blast furnace slag, FA: fly ash, S: sand (fine aggregate), G: gravel
(coarse aggregate), AD: admixture (high-range water-reducing agent)
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(a) Bond strength test

Fig. 3 Bond strength tests between new and old concrete
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Table 2 Test variables of bond strength tests

Mix Test dates"
type | st test? ‘ 2nd test®
Bond strength test

Treatment of interface

Plain| 7, 14 days 7 ;4’ 28

ays Dry+Smooth
SG50 Dry+Rough | Monoli-
FA20|/Age when the same Wet+Smooth | thic
——{compressive strength as Wet+Rough
SG50 that of Plain is achieved
FA20

Flexural strength test®
Plain| 14 days | 14, 28 days
Monoli-

Age when the same Wet+Rough !
compressive strength as thic
that of Plain is achieved

SG50
FA20

Splitting tensile strength test
Plain| 14 days | 14, 28 days

Age when the same Wet+Rough :
compressive strength as thic
that of Plain is achieved

Monoli-
SG50

FA20

(MAfter casting the new concrete

@7 days interval between new and old concrete

128 days interval between new and old concrete

“Bond strength tests between waterstop and concrete were
also performed during Ist test.
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. Plain SG50 FA20 D SG50FA20
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(a) 1st test
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Age (Days)

(b) 2nd test

Fig. 5 Bond strength development in each concrete
mixture (bond strength test)
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Fig. 6 Bond strength development in each concrete
mixture (flexural strength test)
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Fig. 7 Bond strength development in each concrete
mixture (splitting tensile strength test)
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