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l-llrilrotucfron
The airn of this project is to design a hall suiable to use as a wing in an

internationd trade 6h. As many companies participatirg in the exhibition ,

each company has a part in this comrnercial wing. This project has an

importance for the economic and trade ofthe country.

The irnplemenation ofsuch halls are by using steel co$Euction which

is chaacterized by 6st build up and providiag lerge intemal spaces .also it

can be removed a'rd re-used the steel ofthe building again , ductility , high

strengttr ,easy to make exter$ion. But it hal less 6rc resisting ftom concrete

end rneinteDance cost,

In the design ofthis hall tie mrsses will be used fot roofng 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 oresented as well.
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l-ZFaltrts,ot sfirefilr.rrt
Any civil engineering stmcture is conceived keeping in mind its i[tended use

the meterials aveilable , cost and aesthetic consideration.

The structural and)st encounten a great veriety ofstructures and these ale bdefly

reviewed here. One ofthe simplest structure is a simply supported beam ,

supported on a pin at one end and a roller at the other.

such a bean , is quite stable and stxtically determinate , and trrnffnits the extemal

loads to the suppots mainJy through shear and moment .

For longer sparu ,a tnrss may be employed in place ofa beam . unlike a beam

in which the loads are resisted by shear and moment , the tnxs member transnit

the load primarily by axial forces in dre manben .

The structural action ofa truss may be compared with that ofa sirnply

supported beam . For a truss under vcrtical loading, the top chord rnemben of

the trus are subjected to a.rial compresive forces and dre bottom chord members

to a-xial tensile forces . under similai conditions , dre top fibers ofe be2n are

subjected to compressive streses and the bottom fibels to tensile shesses . trusses

are rnainly built up ofprismatic memben forming various structural shapes out of

basic trianeular elements .

9
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l-3 tuelycic rld &dgn:
In a broad sense, the desigr ofa stmcture coDrists of two parts :

The 6rst part deals with the determination offorces at eny point or member of

the given structure end the second pert deals with the selection and design of

suitable sectrois to resrst these forces so drat the stresses and deformation

developed irr dre structure due to these forces are wi*rin pe.misrible limits . the

6rst pxrt can be termed as structure analysis and the second pat x proportioning

ofmembers. Before we can start the analysis, the entire details ofthe structure ,

loading and sectional properties are needed . Therefore, the process ofanallsis

fonns an integral prrt ofany design. The intended purpose ofany analysis is to

know how the stmcture responds to a given loading and drere by evaluete the

streses and &formations .the ultinate aim in leaming the methods ofanalysis is

to help design eficient , elegant ard economcal structure . Analysis helps the

designer to choose the right type ofsectiorx corxistent with economy and safety

ofdre structure .The purpose ofstructural analysis is to determine the reaction,

intemal forces such as a-tial ,shear ,bending , torsiona.l , and deformations at any

point ofa grven structure caused by thc appLied loads and forces.

, -'i-:li:"-.1rufi
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Figure belo , shovirs th€ dim€nsions of main facade of lhe Building, which will be
established. Not€ lhe u8e of b.i*s in the peck€ging

2-l Building ftont viewz

1.,_ 3______-l

fio't vi@ of th. tdl
tig t'l
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Z€ Srattar of flr btt (top vtrrl
The tot l lenqth ofthe bell ii 58 m and width is 24 m. The interrul divisions

can be rernoved and changed according to demand. However, the high ofthese

divisions is 3 m

-l
I

I

fig. 1-3
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The following is a clatfication ofthe t'?e ofnuss used in tie roohng of

the hall

|-
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Loads andtorocs & dcsign of truss
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3-l Loads andforces:,

It is desirable to give some attention to dre loads end forces that are applied to

dre structure .loads and forces are usually clxsfied into two broad groups : dead

load and imposed loads and forces . for the purpose ofstructural anallsis, any load

can be idealized into concentrated loads pingle forces actirg over a small area;

and line loads ( closely placed concentrated loads along a line like a set oftrain

loads or weight ofa partition *lrll on a floor etc. ).Distributed loeds are loeds

which act over an area.

3-l-l Dard loed'

Dead load including the weight ofall permanent pans ofthe structure , such

as beanrs .floor slabs . etc.....

Dead load is perhaps the simplest ofall loading type , since it can be readily

computed ftom given dimensiom and known unit weight ofmaterials .

3-l-2Ltuttue
The character ofuse and occupancy ofa structure together with the deteil of

any specific irutallatiorx would suggested the live loed on the structurc . In

buildings ,these loads include any exemal loads imposed upon the structure

during its selvice , such as weights ofstored nraterials , f.rniture and people . the

estimation oflive loeds based on any rational basis is still not possible .To aid the

designer , codes usually describe unifom y distributed live loads or equivalent

concenuated loads that represent the minimurn loeds for that category ofuse.

1B
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3-tal'ry[r"d_te
The imposed loads are loads and forces thet act on a structure by character of

the use ofthe building . nnchinery imtellation and extemal netural forces such as :

Wind load , sei$nic forces , snow load , loeds imposed by rain , soil & hydrostatic

forces , are exarnples ofthis load.

the loa& on the roof mrss are:

o Wind load

a Weights resulting fiom the e6ect ofpackaging

a Weights of false ceilings

o Service loads

r - d|ti had! Wind load has en importent effect in the case of tr[ buildings

and also low level light stnrctures in coastal areas. Wind forces ar based upon the

maximum wind velocity which in tum depends upon the region ofe country . It

also depends upon the shape ofthe structure . to ca.lculated the wind load the

following equation will be used:

p - 1@.00256 ' V'?1y. Wind speed in Baghdad is 90 miles

Use sandwich panel p.18 kN/m'? - 0.004 Kip/ff)

c -W2igll af frlca aailitrgF .

Acoustic board 12 rnm - 0.47 thickness P.05 KNim'z - 0.001 Kip/ft'?)

The effect ofthis load will be on the lowerjoints ofthe tnrss or y

d - euicc laa&.

Assumed to be 0.6 Kn lnL2 - o.ol2l<tplft2

19
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3-2Deeign of the purline

The loa& ured for the design ofthe pudins will be the loads resulting

from the weight ofp.cLrging and sereice, note tbat calculation of the

loads on the pudine as follows;

1y The calculation ofloads on the pudir:s ofmoderatioo:

Loads reculting ftorn 6o irnpact ofpacL.ging wsight:

- Q.O04L<tplft ' 2rn' 3.28y - 0.026 Kip / ft

Sewico load :

- P.o12 Kjple ' 2 rr'r 3.28) -0.0787Kip/ft

Totel foad per foot - 0 .1047 Kip | ft

E-21

o.1o.r7 lip/fi

ffi

20
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2- dcsigo ofpudins:

M*- 5.07 kip.ft

Fo- 0.6 Fy - 21.6

5--J1 - z.sz ir,3^Fp

Choose box a.a"q.r6t5

s- 3.30 in3 , I- 6.59 if

A-2J7'n'z, r- 1.54in

t- 0.1875 , d- 4 io

Check flexural:

l.O3 bp

o.loa? rip/fi

/--V--\f.V,-V'-V'-V1/--\/^\
-.8-------..-----

frg.2-2

!< 9- --- 21.33< 31.667 ---+O.K
. ,t ty

L < 9.- 21.33< 106.667 -+O.Ktw .,lrf

d-4<6rb-24in---rO.K

ti- 0.1875 < 2t - 0.375---+ O.k

f -11e50+ r2oo#)*

ButMlsM2-0-'t-xr '$ - tat

lb> L

5.o? tip-ft

21
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1b<r2ooh

19.68 > 11200 
r 

41 1 r,{i$ * L2)

19.68<50---r not O.K

The section is not compact & laterelly unsuPPorted

So, F5- 0.6 FY - 21.6 ksi

M-s'-4+{-f

But weight ofthe section -0.0094 -r Wr"t"r= 0.11418

M= 
gl13+1''6sz- 

5.527 13ip.ft

..- q - 
s's233- ZO.t lsi

fr ''zfi 'ost< 1--+o'K

Check shear strength r

j*g
t*- J Fr

4-0.1A75+2;40
0.1875 - 6

F, - 0.4 Fy

F"- 14.4 ksi

V-F"*d2t-

...+ 19.33S 36.33 ---+ O.K

22
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V-14.4*4*0.7875.2-21.6 > 1.03 kip...+ O.K

Check deflection :

^ 5W t1
aceniE -;;t

_ 5*0.0787*19.68{* 123

384*29000*6.59

- 1.39 nr > 1e911' 
0.66 in -r Not o.K

Check box5*5. f,

<a
-60

- 1.39

Ac€at* =
5*0.0787i 19.684i123

384129000.20.1
0.455 < 0.66 ---r O.K

Use box section (5 *5. : ) in' 15',

!
:t

I
a

I

n

n

I
a
_l

|.l

0.124 ldprtt

ffi
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3-3ifrues analysis;

Aller the design ofthe purlins and tramfer is loads , the calculation of

loeds resulting fiorn the effect ofthe wirrd and the weight oflales ceilings

,then the truss will be aoalysis to 6nd 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 - Tho effect ofwind: As mentioned previously will be calculated loads

resulting 6om the effect ofthe wind drrough the following equation

p - X0.00256 ' V2; . the wind speed in Baghdad is 90 miles / hour

P* 0.00256 '90'z-20.7 psf

2Oj .6'3.52. 
Q.292 -47O3.41b

- 4.7 Kip

3.85klp
N-t\l-i

fig" 2-4

24
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2- the effect offdles ceilings weight:

Acoustic board 12 mrn - 0.47 "thkkness 10.05 KN/m': - 0.001

r't't"It
ola kF 0.1e klp 0l? klp

I'l"l'
klp 0.1? klp 0,12 klp O.l2 klp

I
,1

I
klp 0.12

t'
I r

01? krP

Kip/ft2y , The effect ofthis load will be on the lowerjoins only

o.oot.20'6.3.2a2 - 1.3 k]lp

11w-1.3 +w- 0.12 kip on each bonomjoint

3- load transferred fiom the pudins - 1.22 kip

The following 6gure show loads acting on the truss:

( 2{.r 3!lb, ,4 5p

tlg. rt

lFx = 0 ---+( R*)": 3.85 kip

Itvt.O=o
{(\)a* '18.72 - 2.57 * 78.72 + 1.925' 9.512 - 3.91 * '12.16

-2.56 (65.6+59.04+52.48+45.92+39.36+32.8+26.24+19.68+6.56)14

(R)"= 17.23 kiP

I Fy = 0 -"-. (RyL= 16.07 kip

25
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Joint a :

fFy =a...+ 17 .23- 2.57 -F^o*!-O

F"6 : 17.8 kip comp.

lFx:0---+ -1.925 + Fo - 17.8*-3-

Fo = 12.03 kip ten.

Joint x :

lFy =a---r F*6 : 0. I 2 kiP ten.

lFx:0* F"* - 12.03 =0

F** = 12.03 kip ten.

Joint b :

fFy =0--+ -3.79 - 0.12-Fb.*#+n s*#-0

Fw = 10.75 kip ten.

IFx=o* 1.925 -Fb.+17.8+ft+ rcts*ft+
F6.: 18.14 kip comp.

Joint w :

lFy =0--+ -0.12 - F*.+10.7s*# =0

F*" = 8.736 kip comp.

)Fx =0--+ -12.03 + F*, - 10.75+# :0

F*: 18.14 kip ten.

T)*
r gzs*!'------!-

1

T

ot

:t79

,.",.---*l.-*
,,,{l>

ro.zs f
,ro".il-nn-

I

I
o_t2

zo



Joint c:

fFy =0---+ -2.44+8.736 -F-
F* = 7.68 kip ten.

IFx =0* 13.14 - F"d + 7.68*#

Fd:22.5 kip comp.

Joint v :

IFy=0--+-0.12 -Fd +7.68 *#

F"1 = 6.17 kip comp.

)Fx =0-+ -18.14 + F", * 7.68*3s41

F* = 22.5 kip ten.

Joint d:

Dy =0"- -2.44 +6.17 - Fd" *# :0

Fa, :4.5 kip ten.

lFx =0---+ 22.5 - F3" + 4.5**- 0

F6. : 25 kip comp.

Joint u:

IFy =0-+ - F- -0.12 +4.s *# =0

F"" = 3.6 kip comp.

lFx :0---+ -22.5 + F* - 4.5-tft:0

Fut = 25 kip ten.

27
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Joint e:

fry =o--- -2.44 +3.6 - F.t *# =0

Fa =1.4 kip ten.

Px ={--+ 25 - F4 + I .4r5# 0

F*= 25.8 kip comp.

Joint 1:

!!y {F-r - F6 -0.1 2 +1.4t2# 4

Fd =1.04 kip comp.

$x=G*-25-F6' 1.4**i-0

Ft" = 25.8 kip ten.

Joirrt f:

lFy =o---r -2.44 +1.04 - Fs +ffi =O

Fr" =1.7 kip ten.

'ry 
=e-" 25.8 - Fa + 1.7+#= 0

Frl = 26.74 kip comP.

Joint e:

lFy {-' -2.'14 + F* ={

Fe" :2.44 kip comp.

gtx ={..* Fer = 26.74 kip comp.

28
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Joint s:

)Fy =0--r -2.44 - 0.12 + F"n *319 ''r,- 1.7 *#:0

F"l' :1.384 kip ten.

lFx =0--+ - t.z$ -zs.s+ 1.3s+ *ft +r* = s

F". : 26 kip ten.

Joint h:

lly =o- -2.44 + F1,, -1.384 *3:9 =0

F6 =3.6 kip comp.

)Fx =0* 26.74- Fn - 1.384*-3- = 0

F6 : 26 kip comp.

Joint r:

f,Fy =0-r -3.6 - 0.12 +Fn*?E :g

F.i :4.5 kip ten.

IFx=0* -26 + 4.s *$ +r*: O

F, = 23.5 kip ten.

Joint i:

tFy =O-' -2.44 + Fiq - 4.5 *49 :9

F;o d.t7 kip comp.

fFx =0---+ rU-4.5 'J--Fit:O
Fij : 23.5 kip comp.

29
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Joint q:

tFy:o*-6.17 -0.12 + Fqj 1# :0

F4 =7.6 kip ten.

lFx =e- -23.5 + 7.6**i +Fqp = 0

Foo = 19.22kJp En

Joint i:

IFy =0- -2.44 + Fi p - 7 .6 *2#=0

F1o:8.73 kip comp.

lFx =o* 23.5 - 7.6*# -Fjk = 0

F;* = 19.22 kip comp.

Joint p:

lFy {-+ -8.73 - 0 .r2 + Fek*# 4
Fot :10.73 kip ten.

lFx =0---+ -19.22 + 10.73*# +Fp. = 0

Fp" = 13.16 kip ten.

Joint k:

lFy =g'-a -2.44 + Fto - 10.73*311{

F1o =l1.3 kip comp.

IFx :0--- tr.r, - 19.7*-3- - Yn:0

F11 = 13.16 kip comp.

30
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Joint o:

lFy=c*-11.3 -0.12 + F.' *# =0

F.r =11.655 kip ten.

XFx=0---+ -13.16 + 1 1.655+ft +r".: 0

F*: 10.12 kip ten.

Joint n:

IFy =G* Fnq :0.12 kip ten.

)Fx =0"+ !'*" : 10.12 kiP ten.

Joint m:

IFx =O-- - 10.12 + P., *-3- =6

F6 =17.8 kip comp.

'',_ Ioll,/
lan*|,2,1^

II
o.t2

I
O.A+i+hd

I

olz

\t\t\\i\t\'\T \t *

\i \i
> 224 \>r.\D2.r

# /I //t /'r 1fI It.>t av> ,4t-

fig 2-6
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3-4 Design of tension membert

a)&rlpupr-ebsd:
The largest tensile force was 26. 1 k

^^ _26,1 _1.:_2-.ltsr-;;;-,.2tr'

Assume U :0.75

From table 2 -"+S = 36 ---' fu = 58 ksi

,41
Ag:= rrr*;fr=..r = 1.4 in'

Check section 2L2 *2 
" s.1375

A:1.43 irf , I-=0.545 ina, r-:0.617 in, r, : 0.977 n

P".":2*1*62*Pu

Let the dia. Of boltr : |,' , l,r, bottr, threads are excluded from

shear planes , bearing type connection

F, = 30 ksi

R"" =; - 0.52 + 30 * 2 = 23.56kip

R*",ing=d*t*fp

Rt"'iu:0.5 * 0.375 + 1.2 * 58: 13.05 kiP

R,";n = 13.05 kip

r.ro. ofbolts = *: ffi: z uotts . :
. Value of U is true

^ 26.1furo: -l- = rJ.Uf KIP

3Z
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fln on flrntqnooflocooll @ade 0erin

, -2p _ 2*13.05 _i.n",.F;;-i;;;ffi,- ''"
L">1.5D=0.75-

L" from table J3.5 = l.lJ"
Use L" : 1.75'
S>3d=3*0.5=1.5"

s;'2P*d-14a"
t:u E 2

Use S = 1.5"

T1-1 :0.6*Fy*Ae

Tr-r : 0.6 x 36 * 1.43 = 3l k > 26.1 ..- O.K

An: Ag - Auro

A": I r.43 -2(;+; ) + 0.1s75 ) : 1.le in,

A" = g*4" : 9.75 * 1.19 : 0.89 in'?

,\ s 0.s5 Ae = 0.85 * 1.43 = 1.21 in2 --r o.K

Tz.z=0.89* 0.5 + 58=25.81 <26.1 ---+not O.K

Check section 2L2 *2 *j

A"= { r.8s-2(;+l)*0.2s }=t.57in'z '"i t ^;^tlrru
Ae = U*An = 0.75 * 1.57 : l.l8 in'

&<0.85 Ae=0.8S * 1.88= t.6in'z..*O.K {,?,6
Tz_: = 1.18 * 0.5 * 58 = 34.22 > 26.1 --+ O.K

i="i:.lii" : r2e.26 < 300...+ o.K

f 
: ff: or.:a . 3oo ...+ o.K

Use section 2L2 *2 * ya
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B) i9r_disea!alc-lq9!0ber!

The largest tensile force was I 1.655 k

Ae,*H*= o.sz i"'

Assume U =0.75

From table 2 .-+q; = 36 -.+ fu = 58 ksi

eer:;ffi=0.63in'?
Cheok section La.2. 6.1675

A{.715 ilf ,I,{.272n4 ,r*4.617 in, rr:0. 617

R",:f*az*n

Let the dia. of bolb - ]" , e325 ultr, ot 
""a" 

are excluded from

shear planes , bearing type oonnection

F :30 ksi

&* =t * 0.52 * 30 = 11.78 kip

Rb€artr8=d*t*&

Rba'r's: 0.5 + 0.1875 t 1.2 * 5a: 6.525 ktp

\;n: 6.525 kip

No. of bolts =*:*#=, tto.,
. Value ofU is true

P6o*= 
119ss 

= 5.33 1in
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o0 ftslo ooi0ablb 0o $rc m a wEEg
0u aro 0Dtoeootfooa{l ocadlc oafo

r">fi:offi= r.oz,

L">1.5D=0.75"

Ls from table J3.r = l./5r'

Use t* = 1.75"

s)3d=3r0.5=1.5"

s>4+4 = r rru--Frtt 2 "--

Use S = 1.5"

Tr-r=0.6*Fy*4

Tr.r = 0.6 * 36 * 0.715 = 15.44 k > 11.655 ---r O.K

A"=Ag-At u

A,= { 0.71s - 1f + }). o.razs } = 0.6 if
4 = U*A{ : 0.75 . 0.6: 0.45 ina

4 S O.tS eO = 9.35 | 0.715 = 0.61 in'z '- O.K

T!2:0.45 r 0.5 r 58= 13.1 > 11.655...+ O.K r,!a I

!='t"i1,,,?r'"' = rr7 < 3oo --r o.K

Use soction L2 .2. 3716

+._
,irl+loo

I r./| 
|
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3-SDesign of comp- nember z

A; for upper chord :

The largest comp. force was 26.74 kip

lr:1.:6.56 O

k:1
let {! = toor
from table C-36 --* Fa = | 2.98 ki

)A7LA=ffi:2n'
. KL , 1.6.56.12( ; )r.- = 100 "'+ rr* =:: - ry.= 0.7872 in

Check section 2L2.5 *2.5.6.25

- P 26.74Ia:; =;:i;- = I LlJ) Ksr

. Kl . 1*6.56*12(;r*=-;;-= ruz.roo

. KI - 1.6.56'12 -, - -(;)y=-Ti;-=oo.r)
Fa=12.672

ff:ffi=o.e--.o.r
Now check local buckting

l: ro i" s B = l5.8in .+ o.K

p:2*1*62+p"

Let the dia. Of bolts = f" , e325 Uotts, threads are excluded from

shear planes , bearing type connection

F, : 30 ksi

JO
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*=l * O.tt * 30 * 2 =23.56 kip

R&artus=d*t*S

Roo,bs = 0.5 * 0.375 + 1.2 * 58 = 13.05 kip

R*6 = 13.05 kip

No.ofbolts =i#=,
P5o6= 

2Ta 
= 3.9 L;o

t.->4- 2*8'9 :6s?"-"- Fut 58*0.37s

L">1.5D=0.75'

Le from table J3.5 = 1.75"

Use L" = 1.75'
s>3d=3*0.5=1.5"
s>2+9 =t nz"--Fut 2 -'-'

UseS=1.5",,

';:ft:+a.n.3oo + o'K
Use section 2l2.5e.517a

-l r5n' 
I

t--

ll.oo
rl r75it 

I
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bt for venical member* :

The largest comp, force was 1 1 .3 kip

l, = 1*= 9.6 n

k:l
let {l = too

f

from table C-36 ---+ Fa = 12.98 ksi

n=ffi:o.azin'z

. Kl . 1.9.6.L2( ; )y* = 100 - rr^ =:+ ry., = 1.152 in

Check section L2.5.2 5.376

r"=f=l|f=e.sr r'i
- rf . t.9,6.12 . -^ ,-(; ly.r =-;;-= r)2.4)

Fa d.55

1= 41= o.stt . r

Now check local buckling

R:i*az+P"

Let th€ di.. Ofbolts - |' , &t, Uoto, Ot "* ere excluded ftom shear planes

, bearing type conection

38
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R=l * O.S, * 30 * 2 = 23.56 kip

Rb€afte = d * t * $
Rb-,r,,e = 0.5 * 0.375 * 1.2* 58= 13.05 kip

R",i" = 13.05 kip

No.ofbolts= ii#=rooto
P5o6: J111- 5.55 160

t": #=.f*:#= 0.5n"

L"> l.5D=0.75'

Le from table J3.5 : 1.75"

Use Lu: 1.75'
S>3d=3$0.5=1.5"

Use S = 1.5"

Usesection L2.5.2.5.3/s

I l.3b 
I

+*-t
+

-l rj5in 
I

Use 2 l2"v11a for lower cord , 2L2.5.2.511a for top cord ,

L25.2.5.37gfor vertical member and use 1a5,2.5.3116 for diagonals.
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Daslgn of oolumns and baso plato
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Calculate wind load:

P = 20.7 psf

Wind load - 20.7' 6 ' 3.28 - 4O7 .4lblft

- 0.4074 kip

Calculate selfweight ofthe truss

Lowei chord - 0,46 Lip

Top chord -0.59 kip

Total weight - 2.07kip

ft$ +1

o0 hom oloftablle 0o qloo @ a q'0ng
0ro oo intcaoo{fonal} 0Eadlo oai8

4-l Design of columns:

ttaS

q
Totel vertical load on fte column - 2.O712 +17 -23 - 18-265 kilp

r, - 6.5 3.24 - 21.3 ft

Ga-1 ,G" -10 ---+ k, -1.9

Kl" - 1.9 ' 21.3 - &.4 ft

Crn - 0.85

FrorntebleB--+m-1.9

Q6_P6+rn*'m

P"6- 18.265 + 174.42'1.9 - 349.663ktp

Choose semion Vy'12 . 1e

&l ,104.12 ^^ ^qh--;--dr.r

Fa - 14.984 Lsi

41
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o0 lbolll matnblle to uso ao o wflrog
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,6 - t#- o.s: k"i

76bf 76.12.67 .^ . .
V36 {36.12

#="'uut'
Lc - 13.4 < Ia -21 .3 ft

.ro -L'H'tz -t9aw;

cb - 1.75

r o JN:9! -t26.4 > 0.6 Fy - 2l .6 ksi

Use Fy - 21.6 &si

ft- o.sztt+.su - o.022 <o.1s

Check H11-3;

lkt
0.022+#-0.4<1.*o.K

Check shear strcngth:

## - 11#=10.3 s 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 ---,9.11

IJse W11199
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4-2Dcsign ot basc plalel.

r'l
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il

o0lbn80 mfutblb to slse oE a wAnE
0E arD fuDoeeoo(fueo0 tcode 0oAB

Np-Bp-30'

I4 17112.72 .., -.e E - 

-- 

ll+.o tD

Aisulrre case 3

9>1lv3
Assume v/ - 5in

N-d+2w'

N- 14.38 + 2'5 -24.38 i! = 25 in

N-j,, - 16.38 ae +2

Use N - 25"

9 - 1119 - 4.6 11 - o_K case 3N253

A=0.s(0.95d*o.Eh)

A= 0.5 ( 0.95 * 14.38 - 0.8t12.67) = r.1625 'n

B=N*A

B:25- 1.7625 =23.24 in

Bnm= 12.67 + 2" =14.67

Use B= 23.5 in

Assume 0.35q S fe {.59 S 0.7q'

6'=3ksi

f?=0.5*3:l.5ksi

43
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o0 lbollll emihbtle to qr@ €is a lDhg
An erE flnto8rDo0fo[Da0 tcadie 0afln

rN-f;=zs-z.s=zz.s"

c = E:::! =!'s'lzz's =fi.625x

P(€+e-:)=c(8-i)

18.265 ( 114.6 + 22.5 - r2.5) = r7 .62s \ (n.s- i\
5 .87 * * 396.6 x. + 2732.44 = 0

X=59.78 in

Or x =7.78 in

Take x= 7.78 "

97=rPi=30;2s = 2-5'

t-
Fn: 0.35 fc' 

JgI+xEP 
< g.? fc'

Fp = 0.35 * 3 f( tz'2*!!lr8lnru5 = t.s2 ksi < 2.1 ksi

1.52> 1.5 -- OJ(

m: 0.5 (N-0.95d)

m= 0.5 ( 25- 0.95 ' l4.3EF 5.7"

n= 0.s (B- 0.8 h )

n: 0.5 (23.5 * 0-8 * 12.67 ) = 6.7'

1- &. rqr - 1.1 1"'

c1 =($-y)*rn

c1 = (1.5 - 1.1 ) *5.7= 2.28 kip
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cr= 1.1 *ig=3.t35ldp

M./in=cr*f+cefm

= 2.2812.85 + 3.135 10.667 | 5.7 = tt.4 kip.in/in

My/in = 16.E33 kip.in /in

16.$-t ^.."e ,{ 0.75.95 -

use plste 25tr t 23.5i t 2 i

en.625'{
c= I13.857 kip

T = 113.857 - 1E.265= 95.6 kb

Asgume .4307 bolls is used

Ft = 20 ksi ( tablej3-2)

Ar€a ofbolts = # =4.7s tuf

Use 2 anchor bol* of 2f' {
A=2(ft. 2.252t4 r L95 in > 4.?8if --- o.K
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Rrdfra.rarr-:

l- S.tuctufi.| 3ta.l .lG6ign ( Dy lowlae )

2- l4',l/13ll ot s@l .,'./tsfttratio, (flSC l.l$l,
3- Elr|rr|rt.ry ticey of slftrotur. ( [ Y.r.nlu Mca ]
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