Analysis of
Double Reinforced
Rectangular Beam Sections

(Analysis of DRRS)

By: Dr. Majed Ashoor
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(a) Cross Section (b)) Strain Diagram  (c) Stress Diagram
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Ex1: Determine the desigh moment strength of the section shown below. Use f’c=35Mpa, fy=420MPa.
As=6¢32, A's=3¢25

A; = 6 X 804 = 4824 mm?

AL =3 X 490 = 1470 mm?
0.05 (f; — 28

p1 =0.85— (f; ) > 0.65
0.05 (35 — 28)

B, = 0.85 — > =0.80

0.25./f!

Ay, = 22V Se

Iy
~ 0.25x+/35

ASmin = =50~ % 350 X 570 = 702.53mm” < 4824 (ok)




Asf, =085 f Bych+ A’S

(As —AD)f, (4824 — 1470) X 420

_ = ~ 169.11
©T 0858, b 0.85x0.80 x 35 x 350 mm

, d 65 _
fi = 0.003 E; (1 — E) = 600 (1 ~Te91 1) = 369.38MPa < 420 (Not Yield)

d
As fy = 0.85 f¢ By c b + A x 0.003 E (1 - E)

65
4824 X 420 = 0.85 X 35 x0.80 X ¢ x 3504 1470 x 600 (1 — T)

57330000
C

c? —137.344 ¢ — 6882.353 =0

2026080 = 8330 ¢ + 882000 —

c =(176.367,—39.023)

c =176.367 mm




f:g = 600 <1 —m) = 378.87 MPa

a=p,c=08x176.367 = 141.09

M, = 0.85 f/ a b (d—g)+A;f; (d-a")

141.09
M, = 0.85 x 35 x 141.09 X 350 (570 - > + 1470 x 378.87 (570 — 65)

M, = 733.746 + 281.254 = 1015.0 kN.m
Check for ductility:

~ 0003 (Z 1) = 0003(=2%%_ _ 1) = 0.0072 > 0.005
& =0 c - 176.367 - '

The section is Tension controlled and ¢$=0.9

OM,, = 0.9 x 1015.0 = 913.5 kN.m




Thank you...
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