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ABSTRACT

PURPOSES : Bonded concrete overlay is a favorable maintenance method since the material properties are similar to existing concrete

pavements. In addition, bonded concrete overlay has advantage of structural performance since the overlay layer and the existing pavement

perform as a monolithic layer. It is important to have suitable bond strength criteria to secure the performance of bonded concrete overlay. This

study aimed to investigate the factors influencing bond strength characteristics between existing concrete pavement and overlay material.

METHODS : Bond strength between overlay and existing pavement are measured and analyzed for various conditions such as the type of

overlay materials, compressive and flexure strength of overlay and existing pavement, and deterioration status of existing pavement.

RESULTS : The strength of overlay material does not significantly influence the bond strength. The overlay of ultra-rapid hardening cement

generally gives low bond strength. However, ultra rapid hardening polymer modified concrete gives robust bond strength. The deterioration of

existing concrete significantly decrease the bond strength.

CONCLUSIONS : Bond strength of bonded concrete overlay highly depends on condition of existing concrete pavement rather than overlay

material.
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Table 1. Bond Strength Criteria of BCO

Subbase/Subgrade

(a) BCO (Bonded Concrete Overlay)

Whneeal Load

Subbase/Subgrade

(b) UBCO (Unbonded Concrete Overlay)

Fig. 1 Mechanistic Characteristics of Concrete
Overlays (Huang, 2003)

Criteria Reference
Bond strength 14MPa ACPA, 1990
(shear)
Canadian Standard
0.9MPa (Stark and Polyzois,
1999)
2.1MPa Excellent
Bond 1.7 ~ 2.IMPa  |Very good
strength - Sprinkel and
(tensile) 14 ~ 1.7MPa Good Ozyildirim, 2000
0.7 ~ 1.4MPa Fair
0 ~ 0.7MPa Poor
Korea Expressway
1.4MPa Corporation, 2009
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(a) Bond test

(b) Failure in adhesion layer (c) Failure in overlay

(d) Failure in bond layer (e) Failure in substrate

Fig. 2 Bond Failure Characteristics due to Pull-Out Test

Table 2. Bond Strength Test with Various Conditions

Type of existing PCC

Deterioration status
of existing PCC

Overlay material

OPC "
(25~30 MPa)

URHC ?

URH-LMC?

URH-APMC

OPC
(30~35 MPa)

OPC (30~35 MPa)

OPC (35~40 MPa)

URHC

URH-LMC

URH-APMC

Surface scaling

URHC

resistance test

URH-LMC

(after 25 cycles)

URH-APMC

OPC
(35~40 MPa)

URHC

URH-LMC

URH-APMC

1) OPC: Ordinary Portland Cement Concrete
2) URHC : Ultra Rapid Harding Cement Concrete

3) URH-LMC : Ultra Rapid Harding Latex—Modified Concrete

4) URH-APMC : Ultra Rapid Harding Acrylic Polymer—Modified

Ordinary Portland Cement)& AH-dh= ZA-8 23
2B 247 AME(URHC: Ultra Rapid Harding
Cement)E AHE-8H= 22 EQL T A4 d7ol 28
73 otadA Ew JHd A E(Ultra
Rapid Harding Acrylic Polymer—Modified
Concrete)d 247 zhel~ 712 32 E(URH-LMC
. Ultra Rapid Harding Latex—Modified Concrete)
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Concrete
Table 3. Mixture Proportion of Concrete
Content (kg/m?)
Gmax | Slump Air (%) V\L/B S/a (%) . . Conrse
(mm) (cm) (%) Water | Binder |Fine Agg. Etc.
Agg.
OPC AE Water Reducing
(30~35MPa) 13, 25 4 6 45 42 148.5 330 759 1,067 Agent(BX0.3%)
Overlay N Reducing Agent(BX0.3%)
URHC 13 8 3~6 40 35 160 400 631 1,172 Retarder(BX0.3%)
Overlay
URH-LMC 13 16~22 | 3~6 38 55 74 360 960 787 Latex 115
Overlay o Acrylic Polymer 66
URH-APMC 13 15~17 6 36 44 106 390 756 979 AE(BX0.03%)
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(b) Scaling Test (3 Cases)

(d) Overlay on Existing PCC

Fig. 3 Specimen Preparation and Curing of Existing
Concrete Pavement

(a) Compressive Strength

(Fig. Continued)
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(b) Flexural Strength

Fig. 4 Material Property Measurement
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(a) Coring for Pull-Out Test

(b) Bond Strength Measurement

(c) Failure Shape of Bond Interface

Fig. 5 Bond Strength Measurement
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Table 4. Material Properties of Concrete

Material property (MPa)
Layer |Overlay materiall Compressive Flexural
strength strength
OPC
(25~30MPa) 25.0 48
Existing OPC
PCC (30~35MPa) 305 51
OPC
(35~40MPa) %6 53
URHC 44,0 9.1
URH-LMC 33.5 12.5
URH-APMC 40.2 10.6
Overlay OPC
(30~35MPa) 30.0 65
OPC
(35~40MPa) 332 60
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Table 5. Results of Bond Strength

N

2
21

Bond Strength Criteria
14 W
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21 18 1.8 §§7
- Type of overla Bond strength 3 \§/
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= \ \
(Compressive strength URH-LMC 1.4 % §§ §§%
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(Compressive 2.3

Compressive Strength of Existing PCC (Mpa)

Strength of 30.0 MPa)

| DURHC EURH-LMC BURH-APMC B OPC (30.0MPa) I OPC (33.2MPa)|

oPC OPC
(Compressive strength (Compressive 2.2 Fig. 6 Bond Strength with Strength Changes of
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