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O ABSTRACT 0O

This research deals with the minimum cost design of reinforced concrete T-beams
according to the Syrian code. The aim is to minimize the total cost of the beam while
respecting all the design requirements. Traditional method depend on a set of suppositions,
in the opposite this methodology aim to reach the optimal solution among a set of
constraints with respect the objective function. So that, using this methodology leading to
the minimum cost reinforced section design.

This research is shown that the problem can be formulated in a nonlinear
mathematical programming format.

Several cases are used to explain the applicability of the formulation in accordance
with the current Syrian code. Traditional method of Syrian code has been used to design
sections in this paper, utilizing the nonlinear programming method provided by Lingo14.0
software from LINDO Systems Inc. The comparison of the results shows that important
saving can be obtained at the total cost of a reinforced concrete T-beams design.
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Solution Report - Section TehioT Jasig [r=| -] S
Local optimal solution found. ~
Chijective wvalue: 59.88817
Infeasibilities: 0.5783513E-06
Total solver iterations: 8
Elapsed runtime seconds: 0.22
Model Class: NLE
Total wvariables: 8
Nonlinear wvariables: 1
Integer wvariables: 4]
Total constraints: 17
Nonlinear constraints: 2
Total nonzeros: is
Nonlinear nonzeros: 2
Variable Value Eeduced Cost
BF 70.00000 0.000000
IF 9.000000 0.000000
BW 20.00000 0.000000
H 70.00000 0.000000
cc 12650.00 0.000000
RS 32.78818 0.000000
Ccs 145.0000 0.000000
L 400.0000 0.000000
M 6000000. 0.000000
FC 200.0000 0.000000
D 63.00000 0.000000
AL 0.1782849 0.000000
AIMRH 0.67T70708 0.000000
MSMIN 0.25T71425E-02 0.000000
FY 3500.000 0.000000
MEMRX 0.3288630E-01 0.000000
BWMIN 20.00000 0.000000
n 7.000000 0.000000
ns1 10.81103 0.000000
LST 21.85714 0.000000
M51 0.8659551E-02 0.000000
Y 11.23185 0.000000
M5 0.2600645E-01 0.000000
MOUT 4027725, 0.000000 w

tr=9cm ; b, =20cm ; b; =70cm;d =63cm; h=70cm A_ = 32.77 cm?
:LiNgO amaliy pladinly mbiall gl adaiiall Jolall saalg 28I i

Copt = 59.99 S.P/cml
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h =70 cm h =60 cm
b, =20 cm b, =30 cm
=9 cm =10 cm

As = 32.768 cm? As = 40.7017cm2

Copt = 59.99 S.Pfeml  Cgass = 73.27 S.P/cml
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Solution Report - Section TehioT Lasig e[ S
Local optimal solution Tound. -
Cbhijective value: 61.15273
Infeasibilities: 0.1344830E-05
Total solver iterations: 8
Elapsed runtime seconds: 0.05
Model Class: HLP
Total wvariables: 7
Honlinear wvariables: 1
Integer variables: a
Total constraints: 18

Nonlinear constraints:

Total nonzeros: 20
Nonlinear nonzeros: 3
Variable Value Reduced Cost
BF 70.00000 0.000000
IF 9.000000 0.000000
BW 20.00000 0.000000
H 75.00000 0.000000
cC 12650.00 0.000000
RS 32.g7822 0.000000
cs 145.0000 0.000000
L 400.0000 0.000000
MO 6500000. 0.000000
FC 200.0000 0.000000
in] 68.00000 0.000000
EL 0.1638139 0.000000
ATMRX 0.8572982 0.000000
MSMIN 0.2571429E-02 0.000000
FY 3500.000 0.000000
MEMEX 0.3192591E-01 0.000000
BWMIN 20.00000 0.000000
n T7.000000 0.000000
B51 10.82108 0.000000
LST 21.85714 0.000000
M51 0.79566T6E-02 0.000000
¥ 11.13935 0.000000
M3 0.2402810E-01 0.000000
MUT 4371975. 0.000000
MUl 2128025. 0.000000 hd

tr=9cm ; b, = 20cm ; b;=70cm;d =68cm; h= 75cm A_= 32.68cm?
tebiadl) sl adudall Jlll sanly 4l i

Copt = 61.15 S.P/cml
) 03] Tl Ay L) Jally (sl Jal (s (o) [3] Jpoad) o

2 Alall Aol Aaandly Jia) Jally i Jad oo AN :[3] dsaad
BN el Jal)

bs="70 cm bs="70 cm
h=75cm h =60 cm
b, =20 cm b, =30 cm

=9 cm t=10 cm

As = 32.67822 cm?® As = 45 cm?
Copt = 61.15 S.P/cml Celass = 78.07 S.P/cml
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