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ABSTRACT

In this study, the shear-lag effects are evaluated on the performance of L-shaped
reinforced concrete (RC) shear walls. At first, 42 L-shaped RC shear walls are
simulated employing the FlashLab program, and then, the numerical analyses are
performed due to the cyclic loading applied within the framework of ABAQUS
software. Based on the results of the numerical studies and taking into account
the shear-lag effects, axial strain as well as axial deformation distribution are
obtained for L-shaped RC shear walls. Thereafter, on the strength of the
evolutionary polynomial regression (EPR) and genetic algorithm, new
expressions have been developed and introduced for L-shaped sections which
allow quick estimation of the axial strain and deformation distributions. The
reliability of the proposed expressions has then been examined based on the
coefficient of determination, of which the average values for the axial strain and
deformation are 80 and 72 percent, respectively. Also, the results of the proposed
expression are compared with those of the previous studies for non-rectangular
RC shear walls. Finally, on account of the Mean Absolute Relative Error (MARE)
index attained for the proposed expressions to that of the previous studies
available in the literature, the uniform distribution exhibits the best performance
in the response prediction of L-shaped RC walls. Furthermore, calculation of the
MARE values indicates that the established formulations can respectively predict
the axial strain and deformation of L-shaped RC shear walls with average error
of 65 and 54 percent of the MARE values of the available expressions addressed
in the literature.
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22 Multivariate regression

23 Least squares method

24 sum of squared Errors (SSE)

25 Mean Absolute Relative Error (MARE)

1YP G 1eF amio o Fo¥ Jlu ¥ 0yl 1 090 el g0 3l (witigo (i g 33 — ol 49 pid 4



G191 0 3w (gwiigo oo sioleolo

P Ay o S (S yxe . Y Jgu

T dmy o oS iy yas &8 L c Slaise olSiws
ﬂ'r = X .—l
Y <z 0 ¥
Szss Jb Jgb
.= y
- X Cuz 50
Sordbdsk

Ol s 5 g &S EPR o ,650 a4 o] &1 51 s o] vty bl (10905 Slged sliwl, ;o a5 col ;53 4y 03Y

&5 8978 uest S shls, g ool oo [YF-YO] EPR o )68l slaiais, sillas bools upw digd g0 2lid laools jo SLS

sl wad all Luly) ilwosle ez 4 058 os Jol v ©ype 4 (UTU L) i e 5 (86, oo 55
ol 00 game £ e 4y OMax oo pizmed 9 V¢ 3l i8S oles sue Sl jle ALS (6l iSTos

ol pll 5l Can asS o 3l Weols a4y ol aseie Al jo |y slalezaiz e &5 EPR Jg) coale 4 4z b

@9 35915 8 s sliwly 5o Bl Bas (sl ke eedS Sy (owiige Lalgy Jyax 4 S ete a5 T 1 i (sl )l ddlllas

mst syl sl esel Cssay Slr o 5 lag s (nl SIS s,y (Lol 5 g baslabezaiz Sl oslinul b (5550 S et 5 (1S

) i Lol 85 i) S it ABk o i IoanaS ol b ,Blite Slyeeis IS i) 508 e oBly 5 o o5 an

S G0lS Jahe aw lgxe s ly PV g o XY N e aw [YA] 7Y s il ! 5o g ool soliiwl (RT) T pad o po e le

5 S 25 e (sl odal Cowsds Loy, oSS s g dslol 4o .ol 00403 d3l)] CaeS (5l (598 g Jawgie cis bl elolis

ol oy )] il b el o)l Caz g aake o (sl s smme S i
sl Jolo g 4 320 -F
a5 85 @is EPR 68008, Ghey Jlesl 55 9 s30e iledow Sl Jolo @l ool p o ol o
b el bl Sa-L slajlps (5597
JSi-L slaylg20 6970 i S @595 -F-)

=S 5 L3, LeolisS les £o5 am gl g SO L ahadie b sla)leis (sly (55 (25,5 mass5 950 C sl caslsl o
2 e oy el olpen 4 (g y9mme (5,5 @98 sl soleing gy el sal LY g X Slam j0 (6)l05 5L sl jo g Y
ool 00 gl A gz 50 Y sl o oad Jleel b L s lgys o)

26 Coefficient of determination
27 Chin
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