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Evaluation of capacity of concrete
jacketed non-reinforced concrete column
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Evaluation of capacity of concrete
jacketed non-reinforced concrete column

Yun-Hee Kim

Department of Construction and Envirnmental Engineering
Graduate School of Industry
Jeju National University

Supervised by Professor Dong-Woo Ko
Summary

Recently, the needs for structural remodeling, which include the change
and move of structural elements, have increased in Korea. This induce
the increasing axial capacities of vertical elements like column and wall.
A method for increasing axial capacity is very limited, and RC
jacketing method is used widely in Korea. One of the biggest problems
of this kind of elements are cracking of repair material, and repair
material debonding from the concrete substrate. There are few researches
about mechanisms and characteristics bond between existing concrete
and repair materials. This mainly due to the lack of understanding and
guide lines of the surface roughness of substrate.

This study quantified the surface roughness of the chipped specimen
by using self-made measurement jig for measuring surface profile, and
compression test for non-reinforced concrete columns. Experimental
values are the ratio of the area between retrofitted column and existing
column, and the preparation of surface roughness. The ratios (area of
retrofitted column / area of existing column) are 2.25 and 4, and the

surfaces are chipped (hand-chipped and electric — hammer - chipped)



and non-chipped. The conclusion is as follows.

(1) The analysis of the surface roughness profile through the instrument
shows that the Arithmetic mean deviation, maximum height and relative
height are almost similar but there exists poor correlation between the
profile length and the average mean period of profile roughness.

(2) The comparison of the maximum load shows that the axial
performance decreased by 15% maximum compared to the expected
maximum load under the RC jacketing method and the maximum
strength of chipped specimens increased by about 4% compared to the
case non-chipped specimens.

(3) The comparison of the correlation between 5 surface roughness
indexes (Arithmetic mean deviation, maximum height, relative height of
profile length and mean period of profile roughness) and the maximum
strength through the linear trend analysis shows that the profile length
and the maximum R’strength is 0.26, much larger than the other surface
roughness index (0.057 - 0.138), meaning that the profile length holds
the largest correlation with the roughness ability of the member under
the axial load.

(4) The horizontal expansion appeared based on the Poisson ratio by the
elastic movement up to 40% of the maximum load. Then, it depended
on the internal damage and cracks of the specimen and the distortion
rate by the vertical expansion dramatically increased around 80% of the

maximum load.
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Slant shear test results

H 2-1 Julio®] 2919|

= O

=

AlS] 7:1J_|_|.

Situations Substrate surface Bond strength  Variation co-
considered  treatment in shear (MPa) efficient (%)
1 As-cast against 1.30 33.85
steel formwork
2 Wire-brushing 10.67 8.90
3 Partially chipped 6.24 20.67
4 Partially chipped 6.64 13.10
and pre-wetted
5 Sand-blasting 14.13 8.56

Pull-off test results

Situations Substrate surface ~ Bond strength in  Variation
considered treatment tension (MPa) coeflicient
(Vo)
1 As-cast against - -
steel formwork
2 Wire-brushing 1.92 13.54
3 Partially chipped 1.47 7.48
-+ Partially chipped  1.02 12.75
and pre-wetted
5 Sand-blasting 2.65 6.42
a2 aL, SR A= Hola®] 3¢1[Hola®] 3<1,2012]0] 32k 3342l
WS o]&ste] ZAYE FW AAVE AL 5 e AAE Adsidlen,
Grzelka[Grzelka, 201112 3D 2JUE o] &3lo] ZATYEY THAAIE =H

foiz
=

I~
T

Je= AAE TR vk A [ 2-21.



3D scanner Sbi = 0,003
Sci=0.786

Svi=0.010

Sv=1.039 mm
Sp=0.430 mm

Sa=0.155 mm
8q=0.196 mm
Ssk=-1.008

Sku=4.015




B. J. Bett®] 2<[B. J. Bett® 29, 1988]2 8-D69 Fto] Hijtd
360mmX360mme] AHE 7]%9 wWHS 510mmX510mm

12" 1-3

Long: #3's, #6's
1=1 Long. ateel: #5'a

Tiea: bmm # 2-1/2¢
Ties: Gmn @& &

12" 17" Crosstiss: #3's & 9"
Identical 12" ¢ 12¢ 2=1/2" shotorete shell
& cores used for all
—_ Specimeny,

Long. steel: #3's 1=1R Long: #3's, #6's

Ties: Gem & 2-1/2" Ties: fom @ 2-1/2"

7 2=1/2" shotcrete shell Crosstias: #3's & 9"
"

2-1/2" shotcrete shell

2l 2-3 Bette| 2019] =F0f|A A H [BJ.Bett| 201, 1988]
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H6 0.64 3.63 2.79 206.2 31.52
H8 0.77 4.08 294 208.5 33.18
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B 4-5 4¥4ut LiEtH Z|CHstE 2 4A
gsixpes | HHSHERN) | ClUEREkN | g S

(A) (B) kTS A/B
15-N-1 619.82 696.00 0.89
15-N-2 627.47 696.00 0.90
15-N-3 571.80 696.00 0.82
15-N-4 605.58 696.00 0.87
15-N-5 561.71 696.00 0.81 614.5 0.883
15-N-6 764.01 696.00 1.10
15-N-7 623.31 696.00 0.90
15-N-9 527.30 696.00 0.76
15-N-10 629.40 696.00 0.90
15-H-2 625.61 696.00 0.90
15-H-3 525.14 696.00 0.75
15-H-4 656.69 696.00 0.94 636.0 0.912
15-E-1 780.31 696.00 1.12
15-E-2 592.37 696.00 0.85
20-N-1 700.80 762.18 0.92
20-N-2 627.47 762.18 0.82
20-N-3 667.99 762.18 0.88
20-N-4 480.24 762.18 0.63 o138 0.806
20-N-6 583.24 762.18 0.77
20-N-7 623.31 762.18 0.82
20-H-1 661.06 762.18 0.87
20-H-3* 420.9 762.18 0.85
20-H-4 648.28 762.18 0.85
20-E-1 690.99 762.18 0.91 03597 0836
20-E-2 564.86 762.18 0.74
20-E-3 614.37 762.18 0.81
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NEH g AAYE 15-H-4 2EA 9] 0.64%E 1.0 Alol9] e 7 & 239=
T, 15-H-2 9 Ab=ddAA7], Hozo], ddEe] 2% At
A A o] HHHE 636kN B 22 625.6kNol £33t
o€ ol 20-E-10] 7b¢ & 209mm o, HAYFEE 691kNeZ Hit
=g AslEgith AdAdEsr 7 2 16-E-1 2 AR g AAY], HdEel,
ddlize], o8 de] B 2WAlZ & Fo 2 YERTh

B 4-6 HE7|0| E =d¥s H

dYyde | ZCiStE | HeEaAR | A0l | MU0l | L ZO| | B2 047
15-H-2 625.6 1.00 4.97 3.88 207.7 37.28
15-H-3 525.1 0.80 4.25 3.26 206.3 33.15
15-H-4 656.7 0.63 3.29 2.52 206.4 31.68
15-E-1 780.3 0.91 4.88 379 208.7 34.51
15-E-2 592.4 0.92 4.43 3.50 206.3 40.33
20-H-1 661.1 0.86 435 345 208.6 32.86
20-H-2* | 4209 0.64 3.63 2.79 206.2 31.52
20-H-4 648.3 0.77 4.08 2.94 208.5 33.18
20-E-1 691.0 0.82 433 3.38 209.0 3213
20-E-2 564.9 073 3.98 2.96 206.1 32.16
20-E-3 614.4 0.81 431 3.32 206.1 36.42
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