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I-1 Introduction:

The aim of this project is to design a hall suitable to use as a wing in an
international trade fair. As many companies participating in the exhibition ,
each company has a part in this commercial wing. This project has an
importance for the economic and trade of the country.

The implementation of such halls are by using steel construction which
is characterized by fast build up and providing large internal spaces .also it
can be removed and re-used the steel of the building again , ductility , high
strength ,easy to make extension. But it has less fire resisting from concrete

and maintenance cost.

In the design of this hall the trusses will be used for roofing because it is
more economical and has a lightweight . Therefore it will be less load on
the foundation. The design of the purlins , column ,and base plate
will be presented as well.




D@@ﬂg;m @f.? hall snitable te uwse as a wing
im an international trade faie

1-2 Forms of structures:

Any civil engineering structure is conceived keeping in mind its intended use
the materials available , cost and aesthetic consideration.
The structural analyst encounters a great variety of structures and these are briefly
reviewed here. One of the simplest structure is a simply supported beam ,
supported on a pin at one end and a roller at the other.
such a beam , is quite stable and statically determinate , and transmits the external
loads to the supports mainly through shear and moment .

For longer spans ,a truss may be employed in place of a2 beam . unlike a beam
in which the loads are resisted by shear and moment , the truss member transmit
the load primarily by axial forces in the members .

The structural action of a truss may be compared with that of a simply
supported beam . For a truss under vertical loading , the top chord members of
the truss are subjected to axial compressive forces and the bottom chord members
to axial tensile forces . under similar conditions , the top fibers of a beam are
subjected to compressive stresses and the bottom fibers to tensile stresses . trusses
are mainly built up of prismatic members forming various structural shapes out of

basic triangular elements .
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-3 Analysis and design:

In a broad sense, the design of a structure consists of two parts :
The first part deals with the determination of forces at any point or member of
the given structure and the second part deals with the selection and design of
suitable sections to resist these forces so that the stresses and deformation
developed in the structure due to these forces are within permissible limits . the
first part can be termed as structure analysis and the second part as proportioning
of members. Before we can start the analysis, the entire details of the structure ,
loading and sectional properties are needed . Therefore, the process of analysis
forms an integral part of any design. The intended purpose of any analysis is to
know how the structure responds to a given loading and there by evaluate the
stresses and deformations .the ultimate aim in learning the methods of analysis is
to help design efficient , elegant and economical structure . Analysis helps the
designer to choose the right type of sections consistent with economy and safety
of the structure . The purpose of structural analysis is to determine the reaction,
internal forces such as axial ;shear bending , torsional , and deformations at any

point of a given structure caused by the applied loads and forces.

10
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Figure below shows the dimensions of main facade of the Building, which will be

established. Notes the use of bricks in the packaging
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2-3 Section of the hall (top view)

The total length of the hall is 58 m and width is 24 m, The internal divisions
can be removed and changed according to demand. However, the high of these

divisions is 3 m

54
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top view
fig. 1-3
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z-4

The following is a clarification of the type of truss used in the roofing of
the hall

20—

12 at 2m =24 m

fig. 1-5
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Loads and forces & design of truss

17
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3-1 Loads and forces:

It is desirable to give some attention to the loads and forces that are applied to
the structure .loads and forces are usually classified into two broad groups : dead
load and imposed loads and forces . for the purpose of structural analysis, any load
can be idealized into concentrated loads (single forces acting over a small area)
and line loads ( closely placed concentrated loads along a line like a set of train
loads or weight of a partition wall on a floor etc. y.Distributed loads are loads

which act over an area.
3-1-1 Dead load:

Dead load including the weight of all permanent parts of the structure , such
as beams ,floor slabs | etc.....
Dead load is perhaps the simplest of all loading type , since it can be readily

computed from given dimensions and known unit weight of materials .
8-1-Z Live load:

The character of use and occupancy of a structure together with the detail of
any specific installations would suggested the live load on the structure . In
buildings ,these loads include any external loads imposed upon the structure
during its service , such as weights of stored materials , furniture and people . the
estimation of live loads based on any rational basis is still not possible .To aid the
designer , codes usually describe uniformly distributed live loads or equivalent

concentrated loads that represent the minimum loads for that category of use.

18
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3-1-3 Imposed load:

The imposed loads are loads and forces that act on a structure by character of
the use of the building . machinery installation and external natural forces such as :
Wind load , seismic forces , snow load , loads imposed by rain , soil & hydrostatic

forces , are examples of this load.

the loads on the roof truss are:

@ Wind load

® Weights resulting from the effect of packaging

® Weights of false ceilings

® Service loads
a - wind load: Wind load has an important effect in the case of tall buildings
and also low level light structures in coastal areas. Wind forces are based upon the
maximum wind velocity which in turn depends upon the region of a country . It
also depends upon the shape of the structure . to calculated the wind load the

following equation will be used:
p = ((0.00256 * V). Wind speed in Baghdad is 90 miles

b - weights resulting from the effect of packaging

Use sandwich panel (0.18 kN/m” - 0.004 Kip/ft’

Acoustic board 12 mm - 0.47 "thickness (0.05 KN/m” - 0.001 Kip/ft?
The effect of this load will be on the lower joints of the truss only

d - service loads:

Assumed to be 0.6 Kn/m?® = 0.012 Kip/ft®

19
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3-2 Design of the purlins

The loads used for the design of the purlins will be the loads resulting
from the weight of packaging and service, note that calculation of the
loads on the purline as follows:

1y The calculation of loads on the purlins of moderation:
Loads resulting from the impact of packaging weight:

- (0.004 Kip/f® *2m™* 3.28) - 0.026 Kip / ft
Service load :

- 0.012 Kip/f® * 2 m * 3.28y - 0.0787 Kip / ft
Total load per foot = 0.1047 Kip / ft

0.1047 kip/ft
YTV VIV VIV TV VY
. A
19,68
~ r

fig. 21

20
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2- design of purlins: 0.1047 kip/ft
Mmax" 5.07 k.lp.ft N NN NN NG \“;/_H\'.r’-"“\
- .
F,- 0.6 Fy = 21.6 | i |
!

§all 08’
Fp

ChOOSC bOX 4*4*(). 1875 ;‘

S-3.30in’ , I- 6.59 in*

e I

t-0.1875 ,d= 4 in

Check flexural: fig. 2-2

190

NiZ]

4 80, 21.33<106.667 0K

tw ~ FY
d-4<6*b=24in-0K

o~ | =

< 10 _,21.33<31.667 0K

t- 0.1875 < 2t,, = 0.375 — O.k

M1 b
L= (1950 + 120035

ButM1&M2-O-—>lC=-1~3% "fg - 18 ft

I, > 1

21
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.

JFy
19.68 > (1200 * 4y/( /36 * 12)

1, <1200

19.68<50— not O.K

The section is not compact & laterally unsupported
So, Fy= 0.6 Fy = 21.6 ksi

M-S *fo— fy =

But weight of the section =0.0094 — Wiy,= 0.11418

" 2
M= (.'l.l.*L‘l-lB8 19.68 =5527 klpﬂ

5.527*12_ 201 ksi

— -

I 2 Laesel 50K
F, 216

Check shear strength :

h 380

tw ﬁ

40487542 390, 193323633 0K
0.1875 6

F,=-0.4 Fy

F,= 14.4 ksi

V-F,*d*®2t,

22
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V-14.4*4*0.1875*2-21.6 > 1.03 kip - O.K

Check deflection :

swit
center 384 EI

4 3
_ 5+0.0787 %19.68% = 12 -1.39 S__l_
384%29000%6.59 360

<1.39in'> 1":: 12 - 0.66 in — Not O.K

Check boXssss %

5%0.0787 % 19.684%123

Acenter = 384%29000%20.1 =0.455<066 - OK

Use box section (5 *5* --) in

0.124 kip/t
VTV VTV VT TV
S .
T 19,68 T
| |
1.22 fig. 23 1.22

23
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3-3 Truss analysis :

After the design of the purlins and transfer its loads , the calculation of
loads resulting from the effect of the wind and the weight of fales ceilings
,then the truss will be analysis to find the force in each bar, which will be
either tensile or compression force. Then I'm going to design a tension

member and comp . member

1 - The effect of wind: As mentioned previously will be calculated loads
resulting from the effect of the wind through the following equation
p - (0.00256 * V2y) . the wind speed in Baghdad is 90 miles / hour

P- 0.00256 *90%-20.7 psf
20.7*6*3.52* (3.28)° -4703.4Ib

- 4.7 Kip

2.7kip

1.925kip

fig. 2-&

1

24
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2- the effect of fales ceilings weight:

Acoustic board 12 mm - 0.47 "thickness (0.05 KN/m?* = 0.001
Kip/ft’y , The effect of this load will be on the lower joints only

0.001*20*6*3.28°-1.3 kip
11w=1.3 —»w= 0.12 kip on each bottom joint
3- load transferred from the purlins - 1.22 kip

The following figure show loads acting on the truss:

( 244+ 1.35)kp 244 kip 2.4 kip 24 kip 24 kip 2.4 hip 244 lap 244 kip 24 kip 244 lap 2.4 kip
b ¢ d ] f g h iy j ' x! 1
1.925 kip
. 122 wp
(122 + 1.36) ki
1925 kip -
A I F I [~ F r | &

012 kip 012 Kip 012 Kp 012 kip 042 kip 012 kip 012 kip 012 Kip 012 kip 012 kip 012 kip

1221656 fr= 7872 ft

1

fig. 2-8

2 Fx=0—(Ry),=3.85kip

Y Mn(2=0

{R,). * 78.72 -2.57 * 78.72 + 1.925* 9.512 -3.91 * 72.16

-2.56 (65.6159.04+52.48+45.92+39.36+32.8+26.24+19.68+6.56)} =0
(R,)= 17.23 kip

> Fy=0— (Ry)n=16.07 kip

25
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Jointa:

SFy =0 17.23- 2.57 - Fy #:2=0 .
F., = 17.8 kip comp. 1025e—3 % ne
YFx=0—-1.925 + Fyx — 17. 8*352 1723

Fax = 12.03 kip ten.

Joint x :

YFy=0— F,, =0.12 kip ten. Ts

1203 +—* — Fxw

ZFX =0— wa - 1203 :0
wa =12.03 kip ten. 012
Jointb:

0

YFy=0—-3.79 - 0.12 - Fy, * 352 178*

KL

Fyw = 10.75 kip ten.
1925——» & «—TFbc

SFx=0— 1.925 — Fyo +17.8%=+ 10.75*= - =0 |\,

17.8 ,
or2 ¥

Fic = 18.14 kip comp.

Joint w :

YFy=0—-0.12 — F,+10. 75*;53 =0 oz B

F. = 8.736 kip comp. 1203 «— ¢ —sFuwv
YFx =0—-12.03 + F,, — 10. 75*5?5 =0 012

F.v = 18.14 kip ten.

26



Joint c:

$292

SFy =0— -2.44+8.736 — F, *=—

F., = 7.68 kip ten.

2
YFx=0— 18.14 —F4 + 7'68*3.542

Feq =22.5 kip comp.

Joint v :

— *
SFy =0—-0.12 — F,q +7.68 *—

F,q= 6.17 kip comp.

SFx =0— -18.14 + F,, — 7.68%—

3.54
F,, = 22.5 kip ten.
Joint d:
SFy =0— -2.44 +6.17 — Fy, *-= =0

F4, =4.5 kip ten.

2
SFx =0 22.5 o +4.5%—==0

Fg4e = 25 kip comp.

Joint u:

2.94

3.55 =

YFy =0— — Fey -0.12 +4.5

Feu = 3.6 kip comp.

TFx =0— -22.5 + Fy — 4.5*——=0

3.55

F = 25 kip ten.
27
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2.4

1814 —» 0 «—Fcd

™

8738 Fev

768 Fvd
18,14 «—— & —Fyyn

0.12

24

225 —» @ «—Fde

g7 Fdu

Feu

225 «— o — Fut

0.12



Joint e:

%2:96

o 357—0

SFy=0—-2.44 +3.6 - F
F. =1.4 kip ten.

0

2
= * B
SFx=0—25-F+ 1.4 e

Fer=25.8 kip comp.

Joint t:

SFy =0— — Fie-0.12 +1.4+22 =0

Fs=1.04 kip comp.

*
TFx =0— 25— Fs - 1.4*2=0
Fts =258 kj.p ten.
Joint f:

2 .98
SFy=0—-2.44 +1.04 — Fg * 359 =()
Ffs =1.7 klp ten.

0

2 —_—
SFx =0—25.8 — Fry + 1L.7*—

Fg, = 26.74 kip comp.

Joint g:
Y Fy =0— -2.44 + ng =()

Fgs =2.44 kip comp.
YFx=0— Fg, =26.74 kip comp.

28
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244

25 —» o «—Fef

35 Fet

25 «— e —Fts

012

244

258 —» o «—TFfg

™

104 Fis

244

26.74 —» ¢ «—F3h

Fas
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Joint s:

2.98 298 24
SFy=0— 244~ 012+ Fy ¥+ 1.7 %= =0 1 »

258 «— ¢ —= Fsr

F,, =1.384 kip ten.

2 2 _ 0.12
YFx =0— - 1.75 —25.8+ 1.384 *;5—9 +F,=0
Fq = 26 kip ten.
Joint h:
- . 8
SYFy =0—-2.44 +F},-1.384 e 0
Fpr =3.6 kip comp. e
2 26.74—» & «—Fhi
=(—s 5 . *_ 2 =

YFx =0— 26.74- Fy,; - 1.384 == 1384/}];
Fy; = 26 kip comp.
Joint r:

2.96
):Fy =0—-3.6-0.12 + Fﬁ *3.? =
F; =4.5 kip ten. af
SFx=0— ~26+4.5 % +F;y=0 e I—-rrq
F.q = 23.5 Kip ten. 012
Joint i:

2.96
> Fy =0— -2.44 + F;,—4.5 *ﬁ =0 244
Fiq =6.17 kip comp. .

2

ZFX =0— 26-4.5 *"3? —Fij =0

45 Fig
F;; = 23.5 kip comp.

29
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Joint q:

2.94

YFy=0—+-6.17-0.12 +Fy *— = =() 6.17

Faqi

235«—e—»Fgp

Fg =7.6 kip ten.

0.12

2
={})—p — * = =
SFx=0— —23.5 + 7.6%2=— +F, = 0

Fop = 19.22 Kip ten.

Joint j:
—0—s - T Laag
SFy =0—-2.44 + Fj, - 7.6 %= =0
F;, =8.73 kip comp. &%
i O - 2356 —» ¢ «—TFik
TFx =0—23.5 - 7.6*-=—Fj =0 2o
Fy = 19.22 kip comp. ®
Joint p:
SFy =0—-8.73 = 0.12 + Fy *-22 =0
Fp =10.73 kip ten. P
SFx=0— ~19.22 + 10.73* 2 +F;, = 0 w5
Fpo = 13.16 kip ten. 012
Joint k:
292
SFy =0— -2.44 + Fy, — 10.73%222 =0 -
Fio =11.3 kip comp.
1922 —» ¢ «——FKI
SFx =0— 19.22 - 10.73*-% - F = 0 4

W73 Fko
Fiu = 13.16 kip comp.

30
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Joint o:
13
SRy =0—-11.3 =012+ Fy *22 =0 o
' 13.18¢«— 0 Z—pFon
F,; =11.655 kip ten. 1
5 0.12
YFx=0— —13.16 + 11.655*m +F,,=0
Fon =10.12 kip ten.
Joint n:
Fnl

YFy=0— F, =0.12 kip ten.

10.12¢—e — o Fnm

YFx =0— F,, = 10.12 kip ten.
0.12
Joint m:
122
YFx=0— —10.12 + F, * 5y =0 Hin l
10.12 Ql‘l

Fmi =17.8 kip comp.

121656 ft= 78721t

oo ¢ _ws d s F % f o % mmu h s i a5 0 wm o k ope 1
-y i e -—» > ig
4 A 4 A 4 A b 4
12 8. 847 § 38 104 Mo B 4 g7 7 a7 n3 o2 17e
L 4 Y L/ 4 4
b 2o mu N oo2s Noow N #s N/ow /o _|/ ez _|/ ous _|foe & wo \p
xr - . \!r - ur - tv -} Sr - L - L wdf L - 0— -l nr -
¥ a P 4

fig. 2-6
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3-4 Design of tension member:
A) for lower chord:
The largest tensile force was 26.1k
26.1
A8 geuas 121 in”
Assume U =0.75
From table 2 —fy = 36 — fu = 58 ksi
Agrm ot =14 in’

0.75+0.85%0.5%58

Check section 2L, 3 » .1875

A=1.43 in*, 1,=0.545 in* , 1,=0.617 in , r, = 0.977 in
Rys=2%2* d* *F,

Let the dia. Of bolts = %" , A5 bolts, threads are excluded from
shear planes , bearing type connection

F, = 30 ksi

Rys= ’; * (0.5 * 30 * 2 = 23.56 kip

Rocaring=d * t * £,

Ryearing = 0.5 * 0.375 * 1.2 * 58 = 13.05 kip

Rimin = 13.05 kip

No. 0fbolts=—=-————2b Its <3

s Value of U is true

Phots= = = 13.05 kip

32
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N Le2 qupt N 528**10330755 12"
Le>1.5D=0.75"

1 L. from table J35=1.75"

- UseL.=1.75"

$>3d=3*0.5=1.5"

SzFu +— =1.45

- Use S=1.5"

T =0.6 * Fy * A,

Ti.i=0.6*36*143=31k>26.1->0K

An=Ag— Apois
={1.43-2(3+2)*0.1875 } = 1.1 in’

A.=U*A,=0.75* 1.19=0.89 in’

- Ac<0.85A,=0.85*1.43=1.21in> - OK

T,2=0.89 * 0.5 * 58 = 25.81 < 26.1 —not O.K

- l 1.5in
Check section 2L # 1
_ P 1572 "
- An={188-2(5+2)*0.25}=1.57in I o 0
A.=U*A,=0.75*1.57=1.18 in®

A.<0.85A,=0.85%1.88=1.6in"—> 0K
To2=1.18* 0.5 * 58 =34.22>26.1 — OK
-= z‘z'zg;” =129.26 <300 — OK
“===61.38 <300 » OK

=
Use section 2L2 %) * 1/4

1.75in

33
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B)_For diagonals member:

The largest tensile force was 11.655 k

_11.655 _ . 2
Ag; T 0.57 in
Assume U =0.75

From table 2 —fy = 36 — fu = 58 ksi

11.655

=0.63 in’
0.75%0.85%0.5%58 63 in

Ag,=

Check section Lg*zt 0.1875

A=0.715 in* , 1,=0.272 in* , 1,=0.617 in , 1, = 0. 617
=k 32 *

Rys=7*d" *F,

Let the dia. Of bolts = %" , Asys bolts, threads are excluded from

shear planes , bearing type connection
F, = 30 ksi

Ris ={- *0.5%* 30 =11.78 kip

RI .ng= d * t * fp
Rypearing= 0.5 * 0.1875 * 1.2 * 58 = 6.525 kip
Rypin = 6.525 kip

t _ 11.655

No. of bolts e 2 bolts < 3

» Value of U is true

Pt = 5= = 5.83 kip

34
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Lez Ifupt - sai?.f?n el
Le>1.5D=0.75"

L. from table J;5=1.75"
Use L. = 1.75"

$23d=3*05=1.5"

SZF“+- =1.32"

Use S=1.5"
T;.1=0.6* Fy * A,
T11=0.6*36*0.715=15.44k > 11.655 - OK
A= Ag— Apoits

=§ 0.715—(§+§)* 0.1875 } = 0.6 in’
A.=U*A,=0.75* 0.6 = 0.45 in
A.<0.85A,=0.85*0.715=0.61 in® - OK
T,2=0.45*0.5* 58 =13.1>11.655 - OK

@wﬂm&ﬁ&&ﬂﬂ@mﬁ&&bﬂ@ﬁom@@mawﬂm@

1 1.5in }
L 3.59%3,28%12
| e ————— <
= I 227<300 —- 0K B
Use section L2 *2+%13/16 O O
1.75m
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tn off hall sultable to nse as & wing
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- 3-5 Design of comp. member :

A, for upper chord :

The largest comp. force was 26.74 kip

M l,=1,=6.56 ft
k=1
let £ = 100
T
N from table C-36 — Fa = 12.98 ksi
_2674 _, .2
- A= 12.98 2in
Kl 1%x6,56%12 A
(7 hyx=100 > 1y =—=—= — 1,, = 0.7872 in

Check section 2L s % 5025

Kl 1%6.56%12
( ‘r— )x — W =102.366

Kl = 1%6.56x12 =
(T )y =" —=66.15

N Fa=12.672

fa _ 11235

- Fa 12.672 =09—-0K

Now check local buckling

" %:mm<ii:wBMqOK

R
R=2*2* @ *F,

Let the dia. Of bolts = =" , Ass bolts, threads are excluded from
shear planes , bearing type connection

F, =30 ksi
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=§* 0.5** 30 * 2 =23.56 kip

Design of hall suitable te use as @ wing
in an interaational trade fair

! 1.5

1in

y 1.75in }

Rossing=d*t* £
Riearing= 0.5 * 0.375 * 1.2 * 58 = 13.05 kip
Rumin = 13.05 Kip
_ 2674 _

No. of bolts = T ki 3

| 26:“ = 8.9 kip

2p _ 2+89 5

= Tt 580375 0.82
L.>15D=0.75"
L. from table J;5=1.75"
Use L, =1.75"
S>3d=3*05=1.5"

2P .4 _ 1097

S> e + > 1.07
UseS=1.5",,

oo

;—m— 48.87 <300 — O.K

Use section 2L, 5% 5+1/4
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@@@ﬁ@m off hall suitable to nee as & wing
' in an jnternational trade faie

by for vertical member-+ :

The largest comp. force was 11.3 kip

L=1=061
k=1
let X = 100

i
from table C-36 — Fa = 12.98 ksi

11.3
A_.].m_. 0.87 1 ll‘l

1%9.6%12 .

( )y -100—+ryx T—)l‘y,,‘=l.152m

Check section L 5+ 5+33

Kl 1+9.6#12
(T hya =T = 15245

-
o 655 =877 <]

Now check local buckling

=6.67i:15%=121n—>0.!{

R=2* *F,

o~ | o

Let the dia. Of bolts = =", As,; bolts, threads are excluded from shear planes

, bearing type conection
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in an international trade faie

=: *0.5%* 30 * 2 =123.56 kip

Rucaring=d * t * £,
1 Rocaring= 0.5 * 0.375 * 1.2 * 58 = 13.05 kip
= Rumin = 13.05 kip
) No. ofbolts—m“ﬂb olts

Phots = —5— = 5.56 kip

2p _ 2%556 i
e Fut 58%0.375 0.511
L.>1.5D=0.75"
| 1.5in

M Le from table J3'5 =1.75"
_ UseL.=1.75" A

S>3d=3*05=1.5" & ©
. UseS=1.5"

Use section L s+ 5438

Use 2 Lyuyeqj4 for lower cord , 2L, 54y 5414 fortop cord,

L, 545 5« 35 for vertical member and use L, < « » < + for diagonals.
25*25*3/8 2.5%2.5%3/16 ag
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— in an fnternationall trade Gaie

Design of columns and base plate
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in an fnternational trade faie

4-1 Design of columns:

Calculate wind load:

18.265
P =20.7 psf 355 kip
Wind load = 20.7* 6 * 3.28 - 407.4 Ib/ft
mm-cmna/;f}

- 0.4074 kip

Calculate self weight of the truss

Lower chord = 0.46 kip fig. 31
Top chord =0.59 kip
Total weight = 2.07kip

Total vertical load on the column = 2.07/2 +17.23 - 18.265 kip
Ly;=65%328-2131t

@ <l (G 10—y <119

K1 -19%213-404f

Cm=0.85

Fromtable B—-m=19
Pl:ff. = PU + mx ¥ m
Py = 18.265 + 174.42*1.9 - 349,663 kip

Choose section Wy, 1y

kl 40.4%12

=g ~03.3

Fa = 14.984 ksi
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18.265 i
fam o - 0.33 ksi

76 bf 76+12.67 _
V36  V36+12 Lok

20000

0.65%36%12 =l

Lc=134<L,-213ft
s 174.42+12 =08 ks
263
Cb=1.75
12000 +Ch :
F b W -126.4 > 0.6 Fy - 216 kSl
Use Fy = 21.6 ksi

f“ - 0.33/14.984 - 0.022 < 0.15

Check H(1-3)

0022+ﬂ-04<1_.ox

Check shear strength:
h _ 380 14.38—2+1.735 _
.t;<,/__ — =10.3 <63.33 — ok

F,=0.4 * 36 =14.4 ksi
V=d*t,*F,=14.38 * 1.06 * 14.4 =219.5 > 12.535 kip »0O.K
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4-2 Design of base plate:

Np -Bp - 30"

M 1744212

€ =—=———=114.6in
P 18.265

.ﬁ-_I
Assume case 3 \ ]
1 |

¥~
N 3

Assume w' = 5in
14,38

23.5
30

N=d+2w

N=14.38 + 2* 5 =24.38 in = 25 in

Nyin = 16.38 fig. 3-2

Use N = 25"

i--ﬁﬁ--"-1(§o>—----->0K(:ase:3
N 25 3

A= 0.5 (0.95 d - 0.8by)

A=0.5(0.95* 14.38 - 0.8%12.67) = 1.7625 in
B=N-A

B =25- 1.7625 =23.24 in

Buin = 12.67 + 2" =14.67

Use B=23.5 in

Assume 0.35f' < f; =0.5f;' < 0.7f'

f.' =3 ksi

f,=05%3=1.5ksi
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a=N—WT'= 25-2.5=225"

fp*x*B _ 1.5%x%23.5

5 — 17.625 x

C=

P(eta-5)=C(a-3)
18.265 ( 114.6 +22.5 - 12.5) = 17.625 x (22.5- )

5.87 x> —396.6 x +2732.44 =0
X=59.78 in

Orx=7.78 in

Take x=7.78 "

Fp=0.35 fc' f‘z‘"ﬁ)—‘?ﬂ <0.7 fc'

(2+2.5+7.78)30,0.5 _ . )
sasoqs ) 192 ksi < 2.1 ksi

Fp=0.35*3%
1.52>1.5—-0K

m = 0.5 (N-0.95d)

m=0.5 (25-0.95 * 14.38)=5.7"
n=0.5(B-0.8 by)
n=0.5(23.5-0.8* 12.67 )=6.7"
y= pr *m = 1.1 ksi

a=E-y)*m
ci=(1.5-1.1) *5.7=2.28 kip
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sefign of hall cnitable to wse as a wing
in an foternational trade fade

¢;=1.1* 2 =3.135 kip
M,/in=c, *2+c2m

=2.28%2.85 + 3.135 *0.667 * 5.7 = 18.4 kip.in/in
My/in = 16.833 kip.in /in

use plate 25" * 23.5" *2 "
C=17.625X

C=113.857 kip

T=113.857 — 18.265= 95.6 kip
Assume A307 bolts is used

Ft =20 ksi ( table j3-2)

95.6 _

Area of bolts =—==4.78 in’

Use 2 anchor bolts of Zi— "o

A=2(=*2.25%4)=7.95in’ > 4.78in> —» O.K

45




Defgn of hall cultable to Wss & @ Wing
: in an fnternational trade (fafe

Reference :

|- Structural steel design ( by bowles )
2- Manual of steel construction (AISC 1989)
3- Elementary theory of structure ( by Yuan-yu hsiee )
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