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. Summary

The aim of this study is to evaluate the efficiency of strengthened exterior and corner columns by reinforced .
concrete jackets . The main parameters cons ide red were the method of fixing jacket stirrups with the original column and
the relative height of jacket to the height of original column. To cover the studied parameters 31 columns were tested.

The test program was divided into two main categories, exterior (E) and corner (C) columns .- Each category was divided
into two groups. In group (A) the jacket height was less than the height of the core. In group (B) both the jacket and column
had the same height. Each group fixing jacket stirrups were contained 6 specimens representing three methods of stirrups
with the core. Inthe first type jacket completely separate from the core. The second method was by welding jacket stirrups
to the stirrups of the core. In the vertical bars of the core. One reference column, at least was tested |1 third type, the
stirrups of the jacket were hooked around the main I f for each group. According to the test results and their analysis the
conclusions can be summarized in the following points :

(1) Extending the jacket to the upper end of the original column has raised the ultimate load capacity of strengthened columns
as in case of groups (E-B) and (C-B)

(2) Applying the load on the original column in strengthened exterior and corner columns decreased the ultimate load capacity
of these columns as occurred in groups (E-A) and (C-A) The main reason behind that was the existence of bending moment
induced on the columns due to the load eccentricity .

(3) The ratio between the ultimate load capacity of columns for group ( E-A) to similar ones for group( E-B) ranged between
0.38t0 0.53

(4) The ratio between the ultimate load capacity of column for group (C-A) to similar ones of group(C-B) ranged between 0.38
to 0.67. (Results of Cl and C~l were not included)

(5) Increasing the jacket size (in case of columns with jacket effect shorter than the original column) over a certain limit is the
bearing capacity of original column has no on increasing ultimate load capacity because the height which bearing failure may
occur in the top neck of the original column as observed in group (E-A)

(6) The efficiency of strengthened columns as ratio of their a corresponding reference specimens were as follow: for group (E-
A): the ratios ranged between 0.67 and 0.85 for group (E-B); the ratios ranged between 0.81 and 0.87 for group (C-A): the ratios
ranged between 0.74 and 0.90 for group

(C-B): the ratios ranged between 0.76 and 0.86 . (results of C1 and C' wore not included) .

(7) The effect of fixing techniques of the jacket stirrups with :he core for groups (E-A) and (C-A) are summarized as follows: (7-1)
Columns with jacket stirrups hooked around the main vertical bars relative to ultimate load with welded of the showed
higher ultimate load core fixing other techniques The ratio between of



(respectively for group for group (C-AY,Y¢ and Y, @ respectively (E-A)and Y, 1 and .
ii)The fixation of jacket stirrups with the core controlled the failure pattern. The subgroup with -V)

hooked stirrups showed no separation between core and jacket while for subgroup with welded
.stirrups showed a separation between core and at high load levels

The present study .Y, Y .

cm. From )+, to @ In this research the jacket thickness is considered as a main parameter and varied from
-1) it can be noticed that¢,Ystudying the behavior of the first group in this research (

-: From these results it can be noticed that .

The ultimate load increases as the jacket thickness increase because of increasing the jacketed area, but -
.the rat™ of increasing is decreased

The case of pre-loading the original column recorded an ultimate {, load less than the case of total -Y .
cmt Y+,+,and V,®, ofor jacket thickness YY%, and Y%, ) » %release of load by approximately
.respectively

From all these results it can be noticed that the failure can occur in two modes, The first is controlled by
tensile failure of the jacket at its top due to the horizontal pressure exerted from the

Original column this mode controls approximately all columns jacketed with pre-loading the original .
column. The second is controlled by the failure of the jacketed column as an integrated section; this case
accrues only by loading the original column and the jacket at the same time by the total loading area and
.total release of load

..I) the calculated ultimate loads will! be calculated as follows®in Table (
(o'o( P = Puo + (Aj/Ao) IDuo *H *

ucal =

where ¢
PUO
A, =jacketarea ¢

A, =original column area

= ultimate load of the original column

(°,YH = Factor concerned with jacket thickness Fig. (  °
) Results ofthe experimental and theoretical ultimate load®, Table (



experimental calculated jacket Pucalc jacket
eference ] . . H = ]

ultimate load(t) ultimate load(t) thickness Puexp cross section
5) 80.0 78.78 7.50 0.54 98.5% 30x30
6) 90 89.1 4.0 0.46 99.0% 23x23
14) 76,0 82.4 5.0 0.76 108.4% 25x25

115.0 112.85 5.0 0.76 98.1% 30x30
resent research case of  [(92.0 89.84112.4141.3 5.0 0.66 0.55 0.52 100% 100% 99.5% 25x25 30x30 35x35
otal release of load 112.0 7,5

142.0 100
resent research 84.0 83.8 5.0 0.570.410.38 99.27% 100% 1 00% 25x25 30x30 35x35
ase of pre-load 910111.0 91.2 7.5

111.0 10.0

15) 135 136 2 7.0 0.50 100.9% 34x34




Table (5.-2)Effect of Concrete Strength of the Original Column

Py
Column Puexper. (tON) szlun(])rr]iginal theoretical ~ |{ = Pycal Puexp.|remarks

(ton)
C11-C12 71.0 150.0 69.0 971 pre-loaded by Pw
C1-C2 91.0 220.0 91.0 1.00 pre-loaded by Pw
C13-C14  |12S.0 3500 129.7 1.01 pre-loaded by Pw
C*30 90.0 150.0 S6.76 0.964 Total release of load
C*28 112.0 220.0 |1 12.4 1.001 Total release of load
C*31 169.0 350.0 158.1 0.935 Total release of load




The Effect of Stirrups of the Jacket®-© -

This parameter particularly has been studied in many researches concerned with jacketing
Y-3-process. The available data from these researches have been collected and outlined in (
-. ). From these researches it can be noticed that®

The maximum lateral strain in the jacket occurs very close to its top surface, and -}
Jongitudinal cracks starts from the top of the column

The greater the transverse reinforcement of the jacket at the top of column, the higheris-Y e
.the ultimate load recorded for the jacketed column

) it can be noticed that using open stirrups [double U] recorded °From the test results of (-¢
, While the continuous Y,°%an ultimate load less than that for ordinary closed stirrups by
.1, Yo%stirrups recorded an ultimate load more than that for ordinary stirrups by'

In the present research, the effect of stirrups in the jacket is en into consideration by using
three different types. The first is the in ordinary stirrups, the second is the continuous
stirrups ,and the third



5-6 Effect of Shear Connectors

*  The effect of contact surface was studied in many researches, (2-3-6) by using cavities(S), concrete keys
(6), and painting the contact surface by epoxy [(5), (7)]. But the effect of shear connectors was rarely
studied; therefore, in this research this parameter was taken into consideration specially it can be used as
an elastic support for the jacket stirrups to reduce its length. From the previous works it can be concluded
that:-

The higher .the roughness of the interface, the higher is the first crack load, but the ultimate load is the -) .
(°same (

more than the ) +% The effect of coating the original column with epoxy increases the ultimate load by -7
.(Vcase without epoxy (

over the case 2% Using shear connectors not connected to the stirrups increases the ultimate load by - .
with no shear connectors. This increase is due to the shear resistance of the shear connectors which

equals to the area of the shear connectors multiplied by the yield steel stress. This shear resistance helps

.in transfer of force between the original column and the jacket

5-7 The Effect of Loading Area

The jacket height relative to the original column height and the loading area greatly affects the behavior and
strength of the jacketed column- This parameter had been taken into consideration in few researches.
From the previous works (2-3-7) it can be noticed that extending the jacket to the upper end of the
original column increases the ultimate load. In this research the effect of loading area has been studied in
the sixth group as indicated in the experimental program in (3-3-6). The behavior of this group is discussed
in (4-7). From the test results it can be concluded that :-
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