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Construction of Design Aids
for SLABS, RECTANGULAR
BEAMS AND T-BEAMS.

Design of Structures

Design of Singly Reinforced Sections

‘ Equilibrium

‘ ACI Equilibrium

M, > M,

Design of Structures

Use of Computer for construction of charts

Minimum and Maximum Steels

+ Set up an excel worksheet

* Enter steel ratios starting from p,,;, to p,,,. With a
suitable interval in Column A

* For a given set of materials, Obtain the value of R
in Column B

» Same can be repeated for same and another
value of

 Plot an XY Chart with appropriate grids and titles

Design of Structures
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Use of Charts

o,

) = WV[:’ = M{’_’, 1. To find the Capacity of Section
L7 bd~  bd”

Je

R=ggf, (-

Section properties, Steel Area & Material
Properties are Known

- 2. To Determine the Steel Area

a. Section & Material Properties are Known

b. Only Material Properties are Known

Design of Structures Design of Structures
Use of Charts (1) CAPACITY
To find the Capacity of Section when Section & b=300mm f, =20MPa
Material Properties , Steel Area are known o =150 f — 280MPa

A, =1800mm’

1. Obtain p=A/bd 1800
2. Enter Appropriate Chart, read R for above p = 300x450

3. ¢M,=Rbd’

0.0133= R=3.0N —mm/ mm’

@M, = Rbd* =3x300%450° N —mm

=18225kN—-m

Design of Structures Design of Structures
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Use of Charts (2a)

To find the Steel Area when Section & Material
Properties are Known

1. Obtain R=M,/bd’
2. Enter Appropriate Chart; read p for above R
3. A=pbd

Design of Structures

Steel Area (a)

b =300mm
d =450mm
M, =18225kN—-m

7 6
= w =3.0N —mm/ mm’
300x450°
p=0.0133 (from Chart)

A, = pbd =0.0133x300x450
=1800 mm”

1 =20MPa
f, =280MPa

Design of Structures

Use of Charts (2b)

Steel Area (b)

To find the Steel Area when only Material
Properties are Known

1. Select a p around 50% of given range

2. Read R from Chart

3. bd’=M,/R

4. Decide b from other consideration, get d

5. Obtain 4, round 4 and get A as in (2a)

Design of Structures

f. =20MPa
M, =18225kN—mlf
f, =280MPa

p,=0015=R=330

. 182.25x10°
bd* = % =d =429 withb =300mm
3%

(from Chart)

h=429+0.5(25)+ 40 =482mm
=500mm(say) = d =500-40-25/2 =

447

FicCtu
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Steel Area (b) DESIGN OF T SECTIONS
| 5 |
6 —
2182.25x1({ _3.04 by-b = —

300 4472 | | 1»
R=3.04= p=0.0135 (from Chart) A =hoAbb d
A, =0.0135x300x 447 of f( fo )

=1810mm’ Aﬂ‘:hfbf : o
b
Design of Structures Design of Structures
DESIGN OF T SECTIONS Construction of R Charts

. . A, +4, =4, :Concrete Area
If a < hy, the section may be designed as o '
rectangular sections with b=b,

A=A, + 4, :Steel Area for flange, Web

Therefore the design charts and methods 035/ ;h r (b T b) = ‘4sff 1
for Rectangular Beams are applicable A,

When a > h, T section design will be
carried out using R charts . . . .
Ut USIng Az ‘le Sfunction of material properties only
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Construction of Ry Charts

Design of T Section

oM, =¢M .+ M,

#M ; = $0.85f,(b; —b)h,(d —0.5h,)
oM,
Ad
A=(b;,—bh, < A,

A= bfl?f < 4,

, J
= $0.85£/(1-0.5 %) —

‘RT is function of /,/d and concrete strength only ‘

Design of Structures

‘ Find the capacity of Full Flange and compare with M,

hy M,
—_— :> =
d~ Ad
oM ;= R, x Ayd

= R, (from Chart)

¢M , <M, (needs T design)

Otherwise use R charts

Design of Structures

Design of T Section

Design of T Section

if §M ,, <M, obtain gM ,,

h, M
G s
d . Ad
M, = R, x (b, ~b)h,d

08571 .
A, = ; (B=5)1

=R, (from Chart)

Jy

Design of Structures

oM, =M, -¢M ,

= % Use R Charts to get 4,

A =A4,+4

SW

Design of Structures
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Capacity of T Section Capacity of T Section

b, =300, h_,- =125mm ‘Does it require a T section Analysis? ‘

b =250, d=500mm

Determine A, (Steel for full flange)

A, =5000mm’ Ay =Qx(b, hy)

/. =20MPa, f, = 280MPa

_0.85x20

500x125 =3795mm’*

3795 < A, = 5000mm*
Requires T section Analysis

Design of Structures Design of Structures

Capacity of T Section Capacity of T Section

Determine A,; (Steel for projected flange)
A, =Qx(b, —b) h,
_ 0.85%20

Determine A, (Steel for Web)
A, = A, — A, =5000-1897 =3103mm’

250x125=1897mm’ Determine gM , (Cap of Web by R Charts)

£ =3103/500/250=0.0248 = R =5
#M =5%x250%500* =312.5kN-m
oM, =M +¢M, =523.13kN—m

Determine gM . (Cap of projected flange)

125 -
= = (S RE=—I3Li8
500

Design of Structures
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Design of T Section

Design of T Section

bj- =500, hf =125mm

b =250, d=500mm

M, = 520kN —m
f =20MPa, f, =280MPa

J oy

Design of Structures

‘ Isit a T section Design? ‘

Determine M ;. (Cap fo full flange)

irf
y=——=025= R, =13.48

d
¢M ; =13.48x500x (125x500) =421.25kN —m

oM ;. <M, Requires T Design

Design of Structures

Design of T Section
Determine A,; (Steel for projected flange)
A, =Qx(b, —b) h,

2
D00 220 50 %125 189 T

Determine gM . (Cap of projected flange)

125 -
= = (S RE=—I3Li8
500

Design of T Section

Determine ¢M , (Req from Web )
oM, =500-212.625=287.375kN—m
R 287.375x10°

==""""""" —46N-mm/mm’
250x500°

R=46= p=0.0223
A, =0.0223%x250% 500 = 2788mm’
A =1897 + 2788 = 4685mm’

Design of Structures
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