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Evaluation of Axial Behavior of Columns Strengthened with Different Transverse
Reinforcements in Jacket Section

Yong-Ha Hwang', Keun-Hyeok Yangz*, Jae-Il Sim®, Yong-Soo Choi’

Abstract: The present study evaluated the effective arrangement approach of transverse reinforcement in the jacket section for seismic strengthening
of reinforced concrete columns. To simulate the full-scale columns, the section dimensions were determined as 450 X 450 mm for non-seismic existing
columns and 750 X 750 mm for section enlargement strengthening columns. Over-lapped channel-shape bars and prefabricated bar units were proposed
for closed-hoops in the jacket section, and conventional cross-ties anchored into existing columns and V-ties were considered for the supplementary
ties. Test results showed that the axial capacity of the existing column and section enlargement columns with over-lapped channel-shape hoops was
similar to the nominal strength calculated using ACI 318-14 procedure whereas the section enlargement column with prefabricated bar units possessed
1.25 times higher axial capacity than the nominal prediction. Furthermore, the axial ductility ratio of the section enlargement column with prefabricated
bar unit was 139% higher than that of the existing column despite the potential size effect on ductility of concrete. Thus, it can be concluded that
the developed prefabricated bar unit technique is practically useful for preventing the premature buckling of longitudinal reinforcement and confining
core concrete in the section enlargement strengthening columns.
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Fig. 1 Section details and arrangement of reinforcement of column specimens
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Table 1 Details of wall specimens

Jacket section

Srrr)l :11_ Strengthening Type w s, Py A/
€A (mm) ) (Ao
E None -

A oshapedhoops o 0 5o 1.0
Cross-tie anchoring

T-shaped hoops +

\% V-ties - 120 0.52 1.0

P Prefabrlca?ed unit + ) 100 0.58 10
V-ties

C Carbon sheet 2 -

Note] w = the layer number of wrapped carbon sheet, s, ,p,;,; and 4, ;

s
are spacing, volumetric ratio, and total area, respectively, of transverse

reinforcement in the jacket section, and (4, ].) 4oy = minimum amount of

transverse reinforcement specified in ACI 318-14.
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Table 2 Concrete mixture proportions

. ]

Specimens WB Sl Unit weight (kg/m’) R,
(%) (%) w OPC BFSC FA EIC{ P s G %

Existing 55 49 105 . 260 53 - - 859 908 0.8

section

Jacket

35 47 165 400 - - 24 47 800 908 3

section
Note] W/B = water-to-binder ratio by weight, S/a = sand-to-aggregate ratio
by volume, W = water, OPC = ordinary portland cement, BESC = blast-
furnace slag cement, FA = fly ash, URHC = ultra rapid hardening cement,
P =polymer powder, S = sand, G = coarse aggregates, and %2, , = high-range

water-reducing agent-to-cement ratio by weight.
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Fig.2 Stress-strain curves of materials used in the column specimens
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Buclding of longitudinal bars
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Fig. 4 Typical behavior of columns at ultimate failure
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Fig. 5 Axial strains of columns against applied axial load
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Table 3 Summary of test results and comparisons with nominal axial load capacities predicted using ACI 318-14 procedure

Test results Predictions

Specimens P, P, . . (P)acr (P!
(N) (N) ! (kN) (B,)acr

E 3,894 5,277 0.0020 0.0036 0.90 5,173 1.02

A 13,989 17,876 0.0020 0.0037 0.93 1.04

\Y% 14,067 17,119 0.0021 0.0042 1.05 17,193 1.00

P 15,215 19,919 0.0023 0.0050 1.25 1.23

C - 6,298 0.0019 0.0039 0.98 5,173 1.22

Notes: P, = the initial cracking load, 7, = the peak load, ¢,

>t n

=the ax1al ductility ratio, and (7,), .,
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= the axial strain at the peak load, ¢;;= the axial strain corresponding to 85% P, beyond €, it
= the nominal axial strength predicted using ACI 318-14 procedure.
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