Damascus University Journal for engineering sciences
Vo 40 number (3) -2024: 234-252

Lotigh astell 5ias Aaals Lna

252-234 :2024 — (3)as) 40aa)

daloie digin 4d) aladiuly Jldll Ledsh Jul Gaoh oo Led)) Baeed) auc

i e Ml el

e mals — Lidell Auaxigl LS — ALY Aerigh and — iieale il '

c3had Aala —Eaad) duavigh S AALANT Lutigh ad b 5,980 -2

tuadlall
i Sy Aty ¢ loall 3yl o L] Algiie 3ma CVsas o By pana
GAY) L) yealially saacY) ayats of Jaisall (e ailial aal gl diudag
Lyt Adhie (s lgaie ety Lae cameatll cVsanll e S cVsen )
i 5 Sugha dgaall 12a (39S aaan il elgiilaiy oy IS 8aaeY) Jead 523
Sagl Candl 13 6 ot asobe Jass Al sl Caianl] A L) oylgs) Al aaas Il
Lm0 3k e @llyy (Alshll LV sracY) ae s 8 Aaila daphl ale k)
ol oo bl 8 Ladie) dahiae sy paell Jladl) Jodall Qi Lgtage duigin
e Al a5l dsag (ss ae dgaal) Audyy Aadal a3 Eua MIDAS Gen
ganll 138 (e (ladsal (w)d 289 (UC 305X305X97 dakize (5358 dsac o Ayl
V) (e sag Bac ) die (B5fsa (S3sh dgac 1Y) Zigalll AV Lag i Caueny
G .10m gLk cpbyhall (e Jniaia 535 3gac 1S Z3saill M g L)k
e gasai IS e @850 o3a dilia) AL (g dibide cilelinl dxigin 48) dada
Oly Aisind) 830 & L)) 2ail 3355 dgenll Jand 508 O i - i) Cpaad gl
U Sade 5o e gyl e Juaidiall sgaal) Dla & 58] gl 38301 ik
LAY e ally Jaal) e Gsisall 3ganll
e Jsla cAaigin 3y AudV Baacl ¢Jaad )3 (e X 1dalidal) cilals))

2022/8/ 19:g)a1 fuujie
2022/12/ 5: sl foj

@O0

— (34 dzala ol Ges
Goias Opilsall Laing dayou

CC ot il Cager il
BY-NC-SA 04

18 1



gr s Jaall

....... alatials Jladl) glola i 3k e L3Vsl 52 pac

strengthening steel columns by reducing its effective length using

Received:19 /8/2022
Accepted: 5/12/2022

OO

Copyright: Damascus
University-  Syria, The
authors retain the copyright
under a CC BY- NC-SA

R.C.encasing
Maher Aljaba**  Mirna Saood?

" Student in the Department of Structural engineering, Faculty of Civil
Engineering - Damascus University

?. Department of structural engineering, Faculty of Civil Engineering, Damascus
University.

ABSTRACT:

Columns are designed on specific loads transferred to them through beams,
and as a result of the possibility of changing the function of the building or
one of its parts, the columns and other structural elements are likely to be
subjected to loads greater than the design loads, which calls for
strengthening them in different ways. The bearing capacity of the columns is
mainly related to their slenderness, which determines the structural type of
column as long or short column, and thus determines the mechanism of its
collapse either as a result of buckling or the bearing capacity of its material.
In this research, a scientific framework was found for a common method of
strengthening long steel columns, by implementing a concrete incasing to
reduce the effective length of the column in different proportions. In the
study, we relied on the MIDAS Gen program, where the column was
modeled and studied with and without the presence of the concrete incasing.
The study was carried out on a steel column of section UC 305 x 305 x 97,
and two models of this column were studied according to the boundary
conditions: The first model: a fixed steel column at the base and free at the
top, with a height of 5m. The second model: a steel column hinged at both
ends with a height of 10m. A concrete incasing with different heights was
modeled, and the effect of adding this Incasing on each of the previous two
models was studied. The bearing capacity of the column increases with the
increase in the height of the concrete incasing. The results of the study can
summarize in: The impact of the concrete incasing is greater in the case of
the column hinged on both sides than it is in the case of the column fixed
from the bottom and free from the top.

Keywords: strengthening, bearing capacity, steel columns, concrete
incasing, effective length.
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