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Mechanical Characteristics of Cementing Plane in Concrete Repair
under Various Cementing Conditions

Jaedong Kim and Yo-Hoon Jung

Abstract Since the occurrence of Portland cement, a great number of concrete structures were constructed. But
the concrete structures have their own life times, which inevitably demand repairing treatments, especially on their
surface parts. Currently many various methods have been developed and are being applied for this purpose. In
this study, a newly developed method using pneumatic chipping machine and anchor pin was adopted for repair
of old concrete structure and the mechanical characteristics of cementing plane between existing and new concrete
were tested. Comparing the removal methods for the decrepit part of existing concrete using pneumatic chipping
machine and hydraulic breaker, the peak cohesion was higher when using chipping machine at the cementing plane.
On the other hand, the residual cohesion was higher for the case of breaker. Step shaped chipping on the cementing
plane was effective in increasing peak cohesion, which results 14% increase in the case of 30 mm step height
and 22% in 50 mm height when compared with planar chipping plane. The use of anchor pin increased the residual
cohesion, which restricted shear slip on the cementing plane after peak shear stress and the tensile strength of 32
% compared with that of non-anchored case. According to the combined effect of step shaped chipping of 30 mm
and anchor pin with an interval of 15 cm, the peak cohesion reached up to 77% and the residual cohesion showed
180% of the ones of the fresh concrete, respectively.

KeyWords: Concrete repair, Chipping machine, Anchor pin, Shear test, Cohesion, Tensile strength
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Table 1. Summary of in-situ nondestructive test results.

Test method Measured value

Uniaxial compressive
strength (estimated from
Schmidt hardness)

Seismic wave velocity (P-wave)| 3,620 m/sec (almost constant)
0.1~0.2 cm

310 kgflem’

Neutralization test

Reinforcing bar

. .o over 12 cm below surface
nvestigation

Table 2. Mix design for fresh concrete.

zaes 4YRo Foby By

o= A3 7)(ELEA} model ADR2000):= 7}9Fgeo]
200228 =354 FYAIEs ol AEAEAE A

TEIAE YFEFE] HFZHS 280 kgfiem® o]0
o, EdAlg== 2.4x105 kgflem®, okl 0.16 o]

et

212 AZIE

Aol AMgE AEFHEE A BAbgAll AMgE
ZALE 25 10 cm, 4] 20 em2] FAA| 3/MS B
T FAsto dELEAYEE HAETh 239 d=
Fre AA7)E Bl WESLE 260 kgflom” 0|3
o, HjE|= Table 29 2t
22 THER Bz

A Bol= =93tE 293 AlAss 2HAy
2y & FAUE 2k S ARtk

2.2.1 ¥dAE

4 - pEasiEe] HEE Roll 8 =3oe
FEIZES FHEE AAlgon ArAHEE A
wola sjHE FA F7IEHAA A7)ep BlojHA
2 27+ olgatgick

(1) Z71EkE4] 2g7lef o3k 24t

AMEEE F7IEFA A 27 AEE7] o EN A
U5t HAre & 4 9lom, 7|& FIEE LREB =
Tgolu WE2 %6&01 79| gl 2lo] EAolt. Fig.
12 B 3o 4% ez 9ret %79
Fl=fo] FakE Avtold s H|EoH, Fig. 2= A
718 olg3 mdAl Aot
F7IEHAY AB71E olgdtel Wareh mrie] A7
£ Fig. 39|49} o] profilometer= 43 At Hg
AR ALIRC) 16-202] ZFe 2= Aoz ek

oE

(2) BHo|AEZ olg=k H4}

Fig. 4= Heo|7| & o]-§7t FHE 4l ZdAHolt
Hefo|AZ o]§sto] WAL WA AAVE 22
Moz S48 & A3 AA-ASORC) 712 A

_9_
=

trensth of Al Weight per unit volume (kg/m’)
e | o g | Stump | wie | s c AD
. o oarse
(kg/ sz) (mm) (cm) (%) (%) Water Cement Sand Aggregate (kg)
260 25 11 4.5 56.0 46.0 168 307 856 975 0.92




wg AsE 365

(a) Chipping machine
Fig. 1. Chipping machine and hammer bit.

Fig. 2. Removal operation of unsound surface using chipping
machine.

Fig. 4. Removal operation of unsound surface using hydraulic
breaker.
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Fig. 3. Profile measurement for surface roughness.
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(a) Anchor pin

(b) Shooting gun

Fig. 5. Anchor pin and shooting gun.
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Table 3. Specifications of anchor pin.
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Anchor pin
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Fig. 6. Pull-out test of anchor pin(g5.2 mm, L=62 mm).

Table 4. Results of pull-out test of anchor pin.

Penetration depth (mm) Peak pull-out load (kgf)

20~25 370
25~30 730
30~35 over 1,000
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(a) CH-PINS

(b) CH-W30-PIN4

Fig. 9. Views of old concrete block specimens after surface
treatment and anchor pin installation.
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Fig. 11. A view of direct shear test.
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Table 5. Results from shear tests for the 10 types of cementing conditions.

Property Peak Residual
Cementing Type ¢ (kgflem?) ¢ (degree) ¢ (kgflem®) ¢ (degree)

BL 353 54 6.1 54

PL 10.5 47 1.1 40
PL-PIN4 12.8 43 7.1 40
BR 13.3 57 39 58

CH 21.5 56 1.8 55
CH-PIN4 20.0 52 6.9 53
CH-PIN9 21.1 57 9.5 53
CH-W30 24.6 49 8.7 50
CH-W50 26.2 57 7.9 54
CH-W30-PIN4 273 53 11.1 50
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(a) Specimen coring with sketch of coring position on the
block surface

Fig. 22. Specimen preparation for brazilian test.
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Fig. 23. Comparison of tensile strengths for the different
cementing conditions.

(b) Schematic diagram of specimen for Brazilian test
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