CE 316
CONCRETE STRUCTURES DESIGN SESSIONAL-1

Design of a Brick Masonry Building for
Gravity Loading

Lecture-3

Ishfaq Aziz
Lecturer, Department of Civil Engineering

DEPARTMENT OF CIVIL ENGINEERING
BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY (BUET)




DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING G

Outline of the lecture

1. Design of Beam
* Design for Flexure
* Design for Shear
e Detailing

2. Class Assessment
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING

Beam Design

Calculate the tributary area of the beam
Calculate loads, moments and shear
Calculate d,;,, and fix the depth of the beam

Two span continuous beam
Check T-beam/Rectangular beam

Calculate and design reinforcement for flexure ! y
Calculate and design reinforcement for shear 3 5 3
s 4

Detailing gk t e g Wi
7 L 7 L 7
Load on beam | |
From Slab : Self weight, FF, PW Beam self weight = deptlhz(m') X Wldtf; (in) X 150 pcf
Beam: Self weight _ Ib/ft

= wlb/ft
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING

Tributary area and load on beam from SLAB:

Load on beam from slab per unit length
of the beam is

_ Tributary area X Total load from slab (psf)

Beam Design

Total beam length (ft) Ib/tt
Example
O DL:
« Slab (£=5.51in.) : 68.75 psf
 FF : 25 psf
- PW : 0 psf
_ [B1+B,+B3+B,] X93.75 psf
WbL (slab) = Tot:l Beam ilength (ft) Ib/ft
U LL (Residential) : 40 psf

Wi stlab) = () Ib/ft

I
|
1

Total beam length
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING G

Beam Design

I I
w
w,, = 1.4(DL) + 1.7(LL féf ’757 ”%7
u (DL) (LL) A ng A %wL %WLA
= 1.4(wy, (slab) ¥ WpL [beam]) +1.7 (wy, (slab)) L L

W= wy, = Ib/ft

SFD |
[Exact

g v luti
Moment and Shear é SO uthIl]

BMD

[Exact solution]

BMD
[Approx.
For design]
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING 0

Beam Design

1. Checkd,,,
2. Determine effective flange width, b, * bey =< (16ts +bw), (L/4) and (¢/c spacing)
3. Check T-beam < Doy
For positive moment: t,
. _ . +Mu -9
Leta=t¢ thenA = o7, (d-a/2) in=, "
(Beam depth)
again find a = - 5f ,b —=—— (Here, b=b,)
If a > t, then T-beam, if a < ts then rectangular beam
* For rectangular beam, find reinforcement by trials taking o )
b=b T
eff

4. For negative moment: (always rect. beam)

* Find reinforcement by trials taking= b,
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING

Find flexural reinforcement (4,)

M,
A — 2
@fy (d — a/2)
CASf,
¢~ 085f.p
3v /.
As = Asmin' Asmln _ _b d
fy fy

Beam Design

SFD |
< 3, [Exact
solution]

BMD

[Exact solution]

BMD
[Approx.
For design]
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DESIGN OF A BRICK MASONRY BUILDING FOR GRAVITY LOADING

Find Shear reinforcement (4,)

V= Shear at distance ‘d’ from support

V.= concrete shear strength = 2,/ fc'b,d

Beam De

B) Two span continuous beam

w

¥y v

y v v Yy ¥V Y Y 7% A

5
A ZWL

Find V, and @Vc
1. If, V, < e _ _No reinforcement required 2 SED |
2 < 2, [Exact
) solution]
2. If, % <V, < % — —Minimum reinforcement required T
. . o BMD
3. If Vu > @Vc —— — Shear reinforcement is required:
[Exact solution]
QA f..d
= — i =
> V,—oV, ’ P=0.75 Rt
.................................. BMD
Checks,,, (or 4, ,,,) [Approx.
For design]
**Still, for first two cases minimum reinforcement should be given**
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Beam Design | 248 |
Detailing (Example): e — t=6 «Iz[ @—; %
Flexural Reinforcement: Dimensions are assumed for
' demonstration of the example =
B #77  _— S
F Stirrup @ |l
« =
— =6’ — f o
LT . Vs ) —10 in.—
S Section A-A
f
T | - 3 #8
7 70
7 }7// ~ 7/ — ms #6
L In,/8
— A =2"-3" w7
Stirrup @
}% l,,=1,=18’ H L 77%c/c
O  C
**Stirrups are not shown here for clarity** Section B-B
BUET
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Beam Design 248
I I I — '
. SRS e T
3. Detailing (Example): (Dimensions are assumed for T
Transverse (shear) Reinforcement: demonstration of the example) =
T S
A B Stirrup @ |l
V 7?“c/c ® 0
427 &u} i
@ntc/c  umenioL HN @77 /o
| | AN A —10 in—
—l:_. C 2 3 ) Section A-A
é
| - 3 #8
L — g =y
L ., L 3 #6
% H// 7
L / / e
n A 1
N e
}% Ly;=L,=18’ H B
Section B-B
BUET
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THANK YOU!

Any Question?
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