Examples for Analysis of
Single Reinforced
Rectangular Beam Sections

(Analysis of SRRS)

By: Dr. Majed Ashoor



The Minimum Reinforcement

AC| Code 9.6.1.2: As

shall be the larger of (a) and (b)
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0.25./f; 1.4
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y y
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—b,,d for f/ <31.0 MPa
A b
S . =
e 0.25./f;

b,,d for f; >31.0 MPa




Ex1: Determine the design moment strength and the position of the neutral axis of the rectangular
section shown below, if the reinforcement used is 4025, given f'c=28MPa, fy=420MPa.

T
— 2 2 — — 2
A®25—4(25) = 490 mm ‘ As = 4 X 490 = 1960 mm

Check As Minimum: T

N

/(a) —b d for f; <31.0 MPa
ASmin =
\(b) b d for f; >31.0 MPa
1.4 1.4
ASpin = —b,,d = —— X 300 X 540 = 540 mm? < 1960 mm? (OK)

5 420



As fy 1960x420

085f, ab=Asf, mmm) a= 085 /b ) A= = 115.294 mm

115.294
M, = Af, (d - g) m==) M, = 1960 X 420 (540 - T) = 397.0729 kN.m

Ca 115294
‘=B, T 085

_ 540
g = 0.003 (dt C) ‘ & = 0.003 (135.64 — 1) = 0.00894 > 0.005 (tension controlled k)

= 135.64 mm

C

OM,, = 0.9 X 397.0729 = 357.365 kN.m




Ex2: For the section shown below with f.= 28 MPa and fy = 420 MPa, calculate

a. The balanced steel reinforcement

b. The maximum reinforcement area allowed by the ACI Code for a tension-controlled section.

c. The position of the neutral axis and the depth of the equivalent compressive stress block for the
tension-controlled section in b.

‘Solution:
. 635 —c
) 0.0021 = 0.003( . >

= 0.003 ( )
0.0021 ‘ 1.7¢=635 ~c=373-53mm

0.003 ©

a=f;c=0.85x%x373.53 =317.5mm

0.85f/ ab = A, f,

0.85f/ab 0.85Xx28x317.5 X 400

= = = 7196. 2
S 3 220 96.66 mm




d, —c 635 —c¢ .
es=0.003(tc> 0.005=0.003( . > 8882(::635—0

2.666c=635 c=238.18 mm a =P, c=085x238.18 = 202.45 mm

0.85f/ ab = A f,

_085f/ab 0.85x 28 x 20245 X 400

— 4589.02 mm?
y f, 420 o

c=238.18 mm

a=202.45 mm




EX3: A 2.5m span cantilever beam has a rectangular section and reinforcement as shown in the figure.
The beam carries a dead load including its own weight of 22 kKN/m and a live load of 13 kKN/m, using
f'c=28 MPa, and fy=420 MPa, check if the beam is safe to carry the above loads.

T _‘, 200
AB22 = 7 (22)? = 380 mm? o
As = 3 %380 = 1140 mm?
1.4 25m |

—b,,d for f! <31.0 MPa
y

ASmin = 0.25 \/F7

——"b,d for f. >31.0 MPa

fy
1.4 1.4 , ,
Asmin = —=bd = 55X 200 X 400 = 26666 mm? < 1140 mm? (0K
y

wy,=12D+16L mmmm) w, =12 X22+1.6 X 13 =472kN/m

wyf?  47.2 x 2.52
Mymax = —— = > = 147.5kN.m




Asfy 1140 x 420
)« =100
“ 085 b ~0.85 x 28 x 200 mm

M, = Agf, (d —%)

100
M, = 1140 X 420 (400 — T) = 167.58 kN.m

e _ 100 1764
=B Togs lormm
= 0003 (%= = 0.003 (20— 117N _ 10072 > 0.005 (0K)
S c )T 117.64 ) '

@M, = 0.9 x 167.58 = 150.822 kN.m > 147.5  (0OK)




Thank you...
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