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Design of Compression member
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Introduction to design Compression members

1) Comparison between tension and compression
members.

2) Allowable stresses in compression members.

3) Approximate values for radius of gyration.

4) Tie plates.

5) Classification of sections according to dimensions.

6) Allowable buckling in compression.

1) Comparison between tension and compression
members.
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2)Allowable stresses in compression members
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# For A max. < 100 Fy = 0.58F, — (0. 535?—0 75) A,mm:

F.=1.4—6.5+«10 ;\.ma.x t\em? ——> Steel 37

._5 2
=1.6— 8.5+ 10° A maz. t\e? ——> Steel 44

2
=2.1- 18.5 + 10°° A max. t\em: == Steel 5'2



# For A max.> 100

Fc:ifﬂ t\em*——= For st.37 & st.44 & st.52
A max.
als LS A I ies ol LlS af 28LU1 s¥oled) JS (o8 Lo Yol (e
. Empirical equations lS diLul odolesd) § Fr daiall 2o 8.

b)For unsymmetric sections :

F.=0.6 «+ [ F. for symmetric sections |
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Area U Tension JI 45 paxiwe) Reduction Factorl L. s» 4
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2
t\em? l AT,

# Where

: p
o S -, lin&'luut

}.ma.:c. r




3)Approximate values for radius of gyration
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4)Tie plates
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Afﬁ‘t&sﬁﬁcuﬁun of sections according to dimensions
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a) Compact sections
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In case of equal angles

b=a
If %,\{ el ey The angle is non—compact
F, (Code page 12)
If -2— > 23 5 The angle is Slender
/T,

non—compact ;5 B b Tables JI o angle JI ;550 Lllb Lalo 4

non-compact J) LI IPE & HEB J) Ji» Compactl! olellaill
SLLG 95 Slender JI Slellkill Ll Channels & angles)! Jio
e Laab Las) 0 Saw 5 i Gynkes

6)Allowable buckling in compression

cdai )l Roglie e chea Buckling J) )3 Compression J| L. 3
Lot )l Gl ods << Buckling J) 31 LIS

aJl U-_":‘ LS u_).us 4..4.:.3;,1 Buckling JI O glow T 3 J_QSJLS dJLJL}_g

. Tension JI

Tension — J, < 300

Compression —— ), < 180
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Design Procedure

1) Unsymmelric seclions

C.9 ole galie ,u& member JI ¢lad) C.g J) lasd (55 () Slelladll g2y
1) Data . Gusset plate J|

x Length = v~ } -
« Force = v~

* lbuut: v~ — Calculated

: GJL..J lI....'I.q.J_JJ L‘-"Sibnui JI 1_.1L.:.9- &

2) Choice of section

pled) g BucklingJ) 5 StressesJI 5 ool 055 Cuss plhad sl Jobo
g2 poall 53 glUail (ae35 00 (o0 Choice of sectionJl gl o

. Checks J) 5 glax

sl 5 Buckling )l gle asics las¥ laz o)l doglie dad Syes ¥ Lol dues o
doglia) o5 ooy WU I (im 9smpe ) gl slesl le asics 05,
0.75 t \em? Yi. ;SJ 5 1.40t \em? J51 5 sSan aSIL asS

s Ul angle ) gle Jpand! oSa JEIL 5 550 635 of 258 oSl o

FTﬂm SWEBSES Uns_y_ff{,mfr_fﬁc SECinTLS ) JLh%yl iJLulh

assume E; =0.{§_¢_fJ_.?;5 t\em? = 0.45t\cm’®
e AQJ = ——fu‘rce = v sz

F,
tables
Choose ——> Lty *0 %1
oS3, moaximumJ) e J3T A J) e Jeos () angle ) 5LanL ool LS

Fo=0.75 t\em2J ablidl A JI i a5l cus 700 o3, Jads 4100 Y



From buckling

a.ssumek =100
--'100: I’bﬂufr: Ebouf |_>a2: -1_/’"
Ty 0.20{13

tables

Choose ————> L Qo *ao*{
Lo Average J) 350 a3l oo poylixl o3 2 angles b 555 JWL,

. Laule Checks ) Jaco pofin ) angleld] 4o odn Ay

a; +Ag
Aoy = f2 —> Choose L Qg4 * a’av*t

Where min. angle

45+« 455  (Welded)
i =TS (Bﬂlted)
laale ChecksJl Juc 5 5,500 Joaad! oo angle o Hlinl 5Sad) oo
S, Safe o555 i~ 135k 5 i) angle L Unsafe ) U &
Prials ) o 585 ) bl pae Gled) lasys o5 ) A,LIL Jesiis
3) Checks

Buckling

l
* Alguf: ;ﬂut = \/, ‘:g 180 TvL: L}j"i'?"'“ l:?"n

v

Stresses it i

S
- 2
bk B w0 P SEIT KN 00

I

|
«+F. =0.60+
C _@}_— ?\'out > 100

2
1’ oul

orce
*fC = actual sitress :—'fj‘;]_— S e -FE:'




Tols A yole

{;T Cus gross arealL Jiils Lals Compression memberJl 43
cad pad g daial oyl 0¥ g8 Haien ¥ lasa]l 515

LU A6 Slghasd) jasle 8% JUL
1) Data

x Length = v~ } -
+ Force = v~

* lbnut: v~ = Calculated

2) Choice of section

From stiresses From buckling

aSSUTNE Fé =0.6:0.75 1 \cmz ﬂ.ssumel =100

. orce .
"'AQJ = L_F'—_: v em? 2 100= lbout: Ebout — v
siblas Ty i

Choose ——> | Oy * *t

a; +a
Qay = ;2 < —> Choose I_{],m,*a.av*t

From Construction
Where min. angle ——— 49% 45 %5 (Welded)
Qmin.= 1.1+3 ¢ (Bolted)




. Non—Compact 4» angle ll 2] St ¥,0 (o 58ad) (e
a)Class of section (Compactness )

b=a
0, = 25 ——> The angle is non—compact
t >~ [F
v Yy (Code page 12)
Check JV lae _)S,."h:'.: ’a.] _;,335'\1.“ ,;J 1.;1&_1 3 NDTE—'CDMI}Qﬁt ‘_;,35.—_\..4 Lalo 3
salland ST aall Gad
b)Buckling (Slenderness)
l lb out >
* owut= = il -.f:; 180 Tvl_‘: LJ_B‘J:"'“ I:J’"“'“
Ty, 25500 e
C) Stresses
G A Rl ShHT AR 700
«F. =0.60+ i
7500 A out > 100
l4mul.f
force

*fC = actual stress = -_JE__ =y < E:‘




Design Procedure

P ) Symmetric sections
C.gJ1 gle Guie member J| gladl C.g JI Lan3 055 @l OleUadll ooy

u,) Double u_ﬂ_gle o - Gusset plaie U

1) Data 1 ‘
x Length =vf} , P 7[1 N
giuen i

« Force = v~

* lb’iﬂ = 7
N I,bou,i: Ve } Calculated

Bl Lo WS Tbout I 5 Lbin I ol a5

2) Choice of section

From stresses From buckling
ASSUITLE _E_-f =0.751 \cm‘? assumel,ﬂut = A'in =100
.'.Ag-_”_: _'f_ﬂﬂ = v sz A 100: I’h'im. = lb{n

F, r, 0.30ap
A
‘.'Ag |_ = g-! L — ‘//' Emz :D»a,zz './..- I
2 S 100= Ebout = lbnut
Choose 1_t—ub£§> Los*ar*t Ty 0.45a3
I::){I.S: \/ﬂ cm
=T
a az Or a
Qay = I +( E i ) = v~ emc—) Choose 1L Qg * Qg * t
2
From Construction
Where min. angle —— 45%45x5 (Welded)

Gmin. = 1.1#3¢0 (Bolted)

(33)




3) Checks

. Non—Compact » angle ]| ;_,T Sl ﬁ_ﬁ voyiaall e
a)Class of section (Compaciness)

N

b=no

+?— < ——> The angle is non—compact
\ Fy (Code page 12)

b)Buckling (Slenderness)

L
€ P f;j” - v <[i80
l = | L | R
¥ 2“i::lr’ur.if: ,E;,Out = v <|180
YL 35801 (e
Where
. s i
Tx_u_: TxL Jsadl e Ty_"j \xryr_ +(e+—t§f)‘? s
tc = F T
C) Stresses ’
1.4- 6.5 s10° M omar. St37 A maz. < 100
*FC = J.‘?i” o
7500 R > F00
)ima.x.
. pd
%,mcur.- wﬁs o lin&?uuut
*f = actual stress :M . FC
C 2*AQL




b) Star shape -

1) Data

+ Length = v~ |
given

* Fl'orce = v~ }

* Lbout= v = Calculated

= 'L_i,}l_...‘ L'!...uJJ Lﬁs—ftbnu! J ‘—'L*‘“":'" f"‘"

2) Choice of section

From stresses From buckling
assume E;‘ =0.75 1 \cmz assumek: 100
=i L= H‘_ﬂﬂ_ = W em? - =100= I’bout i It]:I,m\u,a:
g_| E:, kﬂut T’LL _0.38{1,2
=
o-tA = —A_g]'_ = R CTTLE :>a2: v o
gL
P24
tables

Choose ———> L s *a 1 *1

= v~ emc—> Choose
2 1

From Construction

L@y * Oyl

45 45 x5 (Welded)
Twan =14 T%3 (Bolted)

Where min. angle




3) Checks . Non—Compact > angle J| L‘ﬂ Sl '3_57 oo idall e

a)Class of section (Compaciness )

— %=
-It]—-,\q 23 ——=> The angle is non—compact
\ Fy (Code page 12)

b)Buckling (Slenderness )

l
* )Jnut: 0 out = v <K 180 E’u g J ) —“

T
u—|L' 3581 e

C) Stresses
i 2
fod —6.0 *fﬂslwt i S ?\‘Duf <100

‘-\FFC = 5 J‘Di”
7500 ?uﬂut > 100
l'm,r.t

OrGCE
*f{.‘ = actual stress :_]_‘_____ =V % FC
2*Agl_




C) Double unequal angles _Jl_‘

1) Data

« Length = v~ j Fven
e
« Force = v~

" lbnut: 5 :I— Calculated

|

|
a ¢ o | =
'(—*——{1,2—-* N

y

T y = 0.28 a1

UL Loyo LS Lbout ) 5 lbin Il Sl o5

2) Choice of section

From stresses From buckling
assume Fé =0.75 1 \cmz assumeknut = Z"iﬂ =100
...AL“_: M = f sz e }'OO: l h'i.-ﬂ — E’biﬂ

F. ry 0.28d;
'.'AQ !_.': u—-—-—Ag_]I_ = A C"ﬂ‘lz E:i> {I"}:: V" em
2 . l bout l b ot
tables < 100= :0 48 o
Choose ———>L_ s *s*t Ty 450z
—> =V ¢m
a; +0a, a:
a — ) =t 7 {Lg A "I'E = s
o 2
Choose _IL_ QL1 gy % Ob2 g * t
From Construction
Where min. angle —— 45x 455 (Welded)
1 min.— ?.1*3 (BDLtEd)




a)Class of section (Compactness)

br < 23 N_' i
t > F. o ¢
N The angle is non—compact ,;l?i:.m“
(Code page 12) — =
b 23 —

té"m !

b)Buckling (Slenderness)

Ly .
¥ Kin = ;:ﬂ = v < IBGI 258 e

{
* lgut: ;‘ﬂut — f a.fg IBOI J)i” Ly

“lis a5

Joasdl 8 4w sSee Unequal angles IL_JI ,5low

Wh :
ere (e dod o] [ 12 ety
C) Stresses
(~55 >0 N SU87 Jner <980
*FC — .J,S.” e
7500 A ez > 100
}fmmr.
; pf|
ﬁ,mu.r..— W)S ﬁlin&lout

orce
*fC = actual stress :f——— =v < I
2*Ag|_
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Design of tie plate Gusset

Gusset
plate

Tie ‘

F |

: | 100mm " plate ; ;
el e TN L hs
2 iy 2 :

\ J ] I
; | |
oJli\® ' A

i i ™ |
r o = . . s

SWL 5 5Ll 2 angles )l gle g5 95 memberll (e 3,550)) (F) 554l
oAl Buckling e _)_\ST las le Laaie JSJ Buckling Saso {:ﬂ el pe
giar ) 48an 4 Tie plate Jl g05 p o Ui 4 Lee GLESY] Saso

& gdo (yasws s fle angle JS) Sasy Ul Local BucklingJ)
e GBW Saso A Total BucklingJ

: ¥l
%mux. =v = LH)S > xiﬂ_&xout
s
; W _ -
v = < A maz “g\= Lsnan. o T} 2

o’ Lx‘ = z.mcm: * T‘U
] A - - - | = . ¥ = i - ES
fad 555 > v osn i of oSe VI Jsbll 5o LD 5T S
. Gase ¥ JUUL 4 Total Buckling JI 5o J31 Local Buckling J)




Jsbo oo J31 5 memberl) Job cia _HSTFJI o8 131 JUIL
oo ST 5 diadl e JBT 8 1531 5 aainal (8 Tie plate gz member
c skl b 5 Tie plate s Jskll OB (45 Tie plate g member)) &b

l

l > f“ > — —> Use one tie plate at the maddle

2

Gusset
plate

Gussel Tic !

plat  Thie .

IP ate 100mm -~ plate /i)
LT i

l
s l\ > ? — Use two tie plates at the third
2 and two thirds of member

l

Use one tie plate at the middle <= > 53 055 Losale S
oo Ossallmember JI ciaiie (o6 axly Tie plate J5Y) gle aasios #

. Two elements

. One element o Os5e memberJl 5 Lo Tie plate padius ¥ #




Design of zero member

member 315 aarads pi 5 e csls L 858l s A member J) g2
3525 pac)Check stress Jae o0 oS 4 Tension & Compression 4ale
1) Data 3 U PUR Pt

! " lbaut: . ]— Calculated

| 2) Choice of sec_t:nn Foi s ¥ s vadgtenenl cbm

| ChecksJ) wcs 5 Lavs ,ST ,lissUnsafelasle Checks J) Laxy 131
| Use min. angle ——— 45* 45 %5 (Welded)

OLorrvir., — ;‘{. ;'(*3 (Bnligd)

| 3) Checks

a)Buckling (Slenderness) [y _ b _ .o
T s

; L
| a) Double angle | b) Star shape

| T, Lo
H * A’in = b in < 180 * )‘uut: txf 180
' x Tu L
u : R L =
.
: * lﬂut: ;”“"* < 180 C) Single anglel
| YL Is...
* lout: o < 180
Vi

b) Deflection | Length L < 60
depth ~— d >

a) Double angle I —— d = a

b) Star shape - —= d = 2a+ tep

C) Single angleL. ——= d = ¢ @
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1) If the design is according to (Case II)
dg (D.L + LL + W.L) J| is.5 Force J) E;,i lalico (Case IT) J| oin

- 20% ian Wy allowable stresses JI 5 AU ode
For tension member —> F; =171.2+1.4 t\ cm?

For Compression member

—> Allowable comp. stress =712« F, t\ em?

2) Use (Agyr0ss ) fOr compression member

Bolted 8 +) g gross arealL Jeils Lsls Compression memberJl (8
Ah pud s ata) (oies Y EE e Y L) G T Cus Welded ]

3) For verticals and diagomals

Double angle slaxinl Jabh | L 80« 80 x 8| e angle ) ool 13
.Single angle JI slaxiwl e Jo

4) Allowable buckling ratios :

For tension member — }, <300

For Comp. member —> J, < 180

For bracing member—=—> A <200 ——— |

5) Another method for choice of section A
From stresses From buckling |,k o
assurme fé =1.0 t\em? ussume% =180

orce
Ay g = fr— —=>a;=v " 180= Lo =Dl =V"

Use the bigger of q,& @z

(z2)



) For sections with thickness greater than 40mm

# For lmux,é@' 100 P P G5 5 Dl

_5 a2

Fo=1.83—5.5+10° A max. — Steel 37
_5 a2

=1.5—7.5+10° A max. —— Steel 44

2
=2.0— 12.5 +10° A max. — Steel 52

7) Ratio between actual and allowable stresses

Actual stressJl 45,liw {.j__g_, {.:vi sl sadid acs poatdl S
AU ALl o) a5 g Allowable stressJL

Actual stress Se
Allowable stress  Fp

. Checks J| wics 4 siol angle ;Lo 51 UL ods 43 (oyidall e s
ol dats iS5 5 oLl mes 3 bl jban o) 151 sl 8 oS
Safe but waste gUaill

< 0.9 —> Safe but waste

Actual stress Je = 0.9= 1.0
Allowable siress Fe

—> Safe and economic
cyad g3 ASY) Haied AdLJ) ode
Aclual siress Je

= = f ——> s
Allowable stress Fr 0 ﬂfE‘

Safesls ) Ja i Uslowdl ;5 5 Checks I awes oS 25T gla s




) Gusset Plate )l 5 Welded 4ases ol,all memberd) (), Ll
Jia o, (3 g - Ogac)) &3 Bolted by ,o Gusset Plate JI ;45 s
dlele. member)) Loles, ULJI ods 5 S) gConnections J (o8 Joalidls
- Welded Member Jl

o o




xample

For the shown truss, design | —171

the three marked members L—_—’% 5—*

Data : ' @ a0 1.6

« Steel used is st.37 | % Q?:T*l |

i P ]

* lep = 10 mm i {0 e il .
| + Bolts used are ordinary bolls. 7.8m 1.8m
| Member (1)| = Upper chord = 1
| 1) Data
| x Length = 180 cm
| « Force=—17 ton(Case A)
|
| * lbin = Distance between joints = 180 cm
! * [bout = Distance between Purlins = 180 cm
| : .
| 2) Choice of section
I
| From stresses From buckling
|
i * (LSSUINE Fl:' 20.75f\cm2 *a_?gqimglﬂut = l‘iﬂ. =100
| force 17 L
| A — — . _Ybin 180

eeddg | e 7100 = =

F. 0.75 r, 0.30a
=22.837 em? —> az=[6 cm)]
l
o‘-A = A_'?JL = 2‘2'3? o 100 = o :0 14850
—>az= 4 cm
=11.33 em?
le
Choose m&:psb[__ 8080+ 8
RS

a; +(az0r@s) 8+6

Aoy = = 7em
: : @




rom Cnmtﬁwﬁm}:

> minimum angle o . = 1.1s3¢ =1.1+3+1.6 =53.28cm

Choose JL 70+70x7 |

b ) Buckling (Slenderness)

| 3) Checks
|
| =
i angle )| of SWI 3,0 pojiall 5o ) ?ﬂ;?fg? 5
. A =9 4Ci
= 5, . - 0
: . Non—-Compact 5835 x ¢ = 1.97 O
| _ ry=1,=2.12 Cm.
I a )Class of section 7=1.37 Em
|
; » D _T0- g0 < é‘g _—fg-—mm tﬂ}ﬁ
| ) . '
| —> The section is non—-compact (Code page 12) 0
|
|
]

T_?:_IL"’ TIE_ J.?f‘:':""JI e —‘2. 12 Crr.

assume tep = 1 cm

2
Ty, = \/va(w—%:f)‘”" -\ 2.12%(1.97 +10)2 -3.26 cm

lbin 180
T - =AY —=>
A, e 212 84.9 < 180 = (Safe)

A, =Bt 180 _ 552 <180 => (Safe)

T?;_IL. 3.26
C) Stress
A, = 84.9 <100
+F. =1.4-65 +10° A = 1.4-6.54+10°(84.90)"
=0:98 ¢\ om?
force 17

* = actual st = = =0.90 t\ em?®
f{j ac ress Q*Ag‘r_ 5. 9.40 \

< F. = (Safe)




= 0.97 = (Safe and economic)

Design of tie plate

)“ : ‘S }'maa:
A i

= < B9 =5 < 1.37%849= £168.3 o

.. 137

> < 116.3 ecm

l

[ > l\h > —— > Use one tie plate at the middle of member

2

1) Data

Member (2)| = Diagonal = |

« Length =1\ 180%°+160% =241 cm

« Force=—1.8 ton(Case 4)

* lbin = Distance between joints = 241 cm

* lhout: 241 em

2) Choice of section

From sitresses

* ASsUMe _F;;- = 0.60,0.75 t \em? |,

Unsymmetric section |

- A __Jorce _ 1.8
YLT TR 045
= 4.0 cm*

tables

Choose ——>|_45%x45%5

From buckling

a.ssumel out =100
!’bw! 24;’
e 100 = r. 0.20a,

—> Q2= | 12.05¢cm|




” 4.5+212.05 s

From Construction

> minimum angle o = 1.1+3¢ =1.71x3 x1.6 =5.28cm

Choose L 80x80x8

3) Checks
angle JI ;1 aST) 3,1 (o580) o
. Non—Compact s
a )Class of section

L85+ 85+8
=12.3Cm*

=195 Cm.

b 85 23 _ 23 3 Jm
B S8 = — 14.84 t=8

- et O T [
| —> The section is non—-compact (Code page 12) “85

b ) Buckling (Slenderness)

TUL_=J.9~L‘:-J| o =1.55 em

tbcui 24?
* = = =1585.48< 180 — (Safe
?\'Duf Tv,_ {1 55 < ( f)
C) Stress
},mmr_: 1565.48 > 100
7500
*FC =ﬂ.6*z5iﬂ-=0.6*—2 =0.19 t\ em?
! 155.48
Uﬂsyﬁlmem: T



ce
= actual stress = fz:L_ = ?;:;."0 =0.15 t\em”

< Fp = (Safe)

f{: 0.15
*Fc =549 = 0.79 = (Safe but waste)

. Checks JI aucs 4 Seol angle ;Lo ol Al odn (8 Loyidall e g

Design of tie plate

No tie plate =—> 4As il is one angle

"
W
2]
i,
-y




Member (3) | — 17t
[ |

= Vertical = ]

at long. bracing : @)% V. 16

—> From equtlibrium of .\?’ %)) )
| 4 a

joint (a) V.
o

a

Y =0 = |Vs =0 | = Zero member
1) Data

x Length =160 cm
+ Force= Zero member

* [bin = Distance between joinis = 160 cm

* lbout= 160 em
2) Choice of section

minimum angle a_, = 1.1x3¢ =1.1x3 1.6 =5.28cm

Choose -~ 55 +55+5 -

3) Checks 3

Tu_ L =Ty =ds2ll 0 =2.09 em P &
a) Buckling (Slenderness)

= lbuut = 160 — —
T o o me (Safe)

b ) Deflection

No check deflection for vertical member

i L 55*55+5

T,= 2.09 Cm



For the shown truss, design
economic section for the

|

marked member.

—

F=—4ton
L=1.82¥

Data :
+ Steel used 15 st.37

« tep= 10 mm

e I .85 =7. 28—

+ Bolts wsed are ordinoary bolis. Mi14

Member (1)) = Lower chord = _J|__
1) Data
x+ Length = 182 em

« Force=—4 ton(Case A)

* lbin = Distance between joints = 182 cm

728 cm

* lbout = Distance long. bracing =

2) Choice of section

Lbour >>>>Lbin I LUAS 5economic section pied 9o w gllalll L'JE Caao
.Unequal angles 1L slaxisl Jak Ui

From silresses

From buckling

* ALSIULTITNLE FC :0-75 { \sz *assumex ik — A"‘t’.ﬂ = 100
i force _ 4 . o=t _ 180
=T 0.75 0= i.28a;
= 5-33 sz ::}ﬂ.;: 6.5 cIre
-‘.A = Ag_”'_ 5'33 o'e 100 = lbﬂut — 180\
2 er it —=>ap= 15.17em
tables Ay oz
Choose ——>L_60*30*5

-



“~
HE8ST | geos

s

_b+ 25.?‘7: T

minimum anglea, . = 1.1+3¢ =1.1x3 s1.4=4.62cm

Choose _1L_ 100x50+8

3) Checks

a )Class of section

b1 _ 50 23 23 5

—_— = — = - -t‘: = — 14-84 t: s

"t T8 TOET R Tea =3 1
bt 100 23 23 R T T
2= 12.5< = = 14.84 100

*t T8 1R TR T4

—> The section is mon—compact (Code page 12)

|¢UL.'J5LII

[ Jsasdl 8 dnsSe. Unequal angles 1L_J1 ,slow

x ‘ LY ‘a’:
|
I’. N 11 L_7100+50x« 8
! - 4,! A =8.93Cm?
7 ) il e.=3.49 Cm
% _f : ! L |_ d f;--a.zu cm
L T | (] o
i | | ‘ " r,=1.32 Cm

(32)




b ) Buckling (Slenderness)

L

e Tyl_‘_].?‘-"?“-“ o =1.32 erri

tﬁpz I em

2

vy, VI (et \/3-20i(3.49+%’)2 =5.11 em

=~ 0.48+a >

Lbin T8e
+ Ny = N 137.8 <300 == (Safe)

1

ou 728
Ry = ot - 142.4 <300 = (Safe)

Tyy G41

C ) Stress
lwlux_=-142.4 >100
7500 7500
*FC = = =0.369 t\cm?

A 142.40°
oo,

Jjorce
*fC = actual stress = ;g Y = 24‘5 T 0.23 t\em®
* g'|_ & s

< F, = (Safe)

Jc _ 0.23 _
“F,. 0369 0.54 —> (Safe but waste)

- Checks JI aes _}L.al angle 555 ;_'_,1 ol odn (8 yoaddl e




Design of tie plate

: & A <

= £ < 1.06 o =150,
i r,. 1.06 L 142.4 —> > < 1.06+ 142.4 50.9 cm
| l\ < 150.9em > —;:, —> Use one tie plate at the

middle of member

‘ In case of using M16

| Aco LJ_'CFT Las o) 8 5 Safe sl f Checks JI JS 585 angle J) odn
= f.1:3% =1.1+3+1.6=56.28¢c1m

i

minimum angle b
a b

I 100%50%8 5,5l anglell 4 5.28cm sab U aes J3l o a0

edn LuS SSaddl e o orlangle,lan) Lilwl e uY GIS JWL

Safe ;sSiw J.-SLJL les Y Checks JI solel 30 angle J)

Choose _1L_ 100657




Example

Using M16 bolts and 10mm thick gusset plate, it is required
design the marked members shown wn figure (7). The forces
of the marked members are as follows :

Member (1) : D.L=—4t , L.L=—8t , WL=-3t , W.R=+1t
| Member (2) : D.L=+3t , L.L=+5t , W.L=+1t , W.R=—4t
Member (3) : one angle is required

DL=+1t , LL=+3t , W.L=+1t , W.R=-3t

Slope 1:1L____

_,_,_.—-I-—'_'_'_'__'_

@
&
@
E

1.9qtn 1.5m

e e
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0 | (| uaqua “FY @ L0 (26D I (paspy) ('sual)g=d

| (g) z- - z2'1<0/2-

- o | | (g) ¢ 2 I<52°t=v/0'6 &

5 5 | Lo__ (d) .- 2l < 0/1-

™ @™ ﬁ 7w . o 4

& = V) 8 2'1>521°'1=8/6

§ & - (a) si- 21<82'1=281/5! J
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Member (1)
1) Data
« Length = 150 cm

—> Lower chord = JL

x Force=—15 ton (Case B)

* [bin = Distance between joints = 1850 cm

* Ibout = Distance between long. bracing = 300 cm

2) Choice of section

From siresses

rassume F. =0.765+1.2t \em?

From buckling

* qssumel, e l,m =100

fas L2, bocs 450
=4 b force _ 15 e 100 = =530
T 0.75+1.2 et
r I::)ﬂ,2= 5 CTrL
- 16‘60 i Ebnut 300
" A, _Agy _ 166 100 =
L BN L —_— s
2 4 —5 {6 7eni
—8.30 cm?
Chitie ey G5 %657
LS9
a a a
o, _ 1 +(az0rasz) _ BEE6E_ L

=
Choose L 70+70x7

> minimum angle a_. = 1.1x3¢ =1.1x3 1.6 =5.28cm




3) Checks e

_ Jd =92 Cm?
e =1.97 Cm
Ty =Ty=2.12 Cm
) ry= 1.37 C
a )Class of section -
b 70 23 23 i
* 0— = =10 < = = 14.84 f—?}?
t 7 VFy, V2.4
—> The section is non—compact (Code page 12) 70

b ) Buckling (Slenderness)

Ty = T Jexdl 5o = 2. 12 em

assume tep = 1 em

Ty = \/TEL +(e+ i) - \/2-12‘3(1.97 1.0 - 3.26 cm

lhiﬂ- 150 =
o X = oty 1 70.7 < 180 = (Safe)

zﬁ'm.e.t 300
" = = =92.2 180 — (Safe
xgut Ty_iL, 90 9 = ( f )

A, =922 <100

-5 A2 =
xFp=1.24[1.4- 6.5 +10 A e ] =1.25[1.4— 6.5 + 10°(92.20)°]

=1.02 t\em?

orce
*-fC = actual siress = J E i

2: A9 2%9.40
< F, = (Safe)

= 0.80 t\ em?

fec 080
*FC =op—=0.79 = (Safe but waste)



N
]
i
|
I
|

Design of tie plate

z’ () 'E; A"":ryr‘.-,u,::t:.

L A <
o = < 1.897382 2= AR
T 7.37 A g2 2 =5 Ve L 37.82.2=T1268.0 em

l

AN
> <1260 em > o5 —> Use one tie plate at the
maddle of member

Member (2)| => Upper chord = R

1) Data
+ Length = 1560 cm

xDesign. on. Force= +8 ton (Case A)
& Check on Force=—1{1 ton(Case B)

* Lbin = Distance befween joints = 1850 cm

* [bout = Distance between Purlins = 150 cm.

2 ) Choice of section

58T @l cus Tension ) slul (e Choice of section J) Jacs p 9

. Compression J| ;o 85
Force (ton) ___ 8 _ ¢sro ¢

cCrr

A, - i
o 0.85: F; (t\ cm?) 0.85+ 1.4

a=Jl -
— B SGem? O e e e e

A, 672
9 >
> minimum angle a_. = 1.1x3¢ =1.1x3x1.6 =5.28cm




]
’
|
r
r.
F
|
'
]
I..
.
"
.

e i i e e o g S S 8 28 2& & & 8§ £ I =

3) Checks

(Tension member)

L 5545547
- =832 Crn”

| T
5 e =1.52 Cm

— ia-——— Ty ="Ty=1.66 (m
v r,=1.07 Cm
AﬂEt = ‘2[-‘49?"05.‘:‘1_ =T (q) " O.zcm) ¥ t|__]
= 2[532— (16 -+ 0-2cm) * 05] = 8.84 cm?
a) Stress

Tension

Force 8 2
= — = (). t\em
: ft Anet 2+8.84 2,90 \

ol 5 @iangle ) inlee| < Fe = 1.40 ¢\ em?

--'J (Safe)
b ) Buckling (Slenderness)
Vey = T Jdsdl e = 1.66 e

assume tep = 1 em

2 tep)2 2 .05 -
Ty, = \/Tyt_+(e+?@) = \/1.6€+(1.52 e =2.13 em
le alec o Jo Compression member a3l e Check buckling Jaco

& Compression J| o) Gus Compression J) 46 assle) 5 Tension J)

. Critical J)

_ lbin 150 _ = (o
+ Ay, = ST 90.36 < 180 (Safe)

Lo out 150
N = 2t =S58 = 70.42 < 180 = (Safe)

T, KTy, d) sloin= loout I o Cam A 0 I Slas pae (Seddl (s
Ty, N Glusd gels ¥ JBIL 5 Lolo




c) Deflection

L 150 em
e -27.3 < 60 = (Safe)

———illlae. L 5085545

Chécks (Compression force)
UL 54basd) o5 olilec Ln¥YCheck buckling Jee S zs ¥
a )Class of section

b 55 23 23 - L
Lo < = = 14.84 t=5] |23
Gk VFy V2.4

—> The section is non—compact (Code page 12) 55

C ) Stress

A =90.36< 100

= 2 -
v F.=1.24[1.4= 6.5 +10 "N e ] =1.2+[1.4— 6.5 +10 (92.20)°]
=1.04 t\ em? f
orce 1 5
= actual st = = = 0.09 t\em
*-fC actual stress 2*Agl_ 5. 5.32
.Agr I..."l:h.u..u Com?:resﬁ?ta JI s 45 £ FC — (Sﬂf&)

Design of tie plate

Z’ v "‘S xma.:c

™ 54
- _ 1 < 90.36= 1> < 1.07+90.36 =97.0 cm
T, 107

> <97.0 cm

l

[ > lx\ > —— =D Use one tie plate at the middle of member

)




Member (3)| = Diagonal = L

1) Data

« Length =\ 150°+150% = 212 cm
«Design on Force=+5 ton(Case B)
& Check on Force=—2 ton(Case B)

% lbin = Distance between joints = 150 cm

* [bout = Distance belween Purlins = 150 ecm

2 ) Choice of section

E

Jyadl e
=

Forece (ton) 5 2
= — — .1
I 0655 Fy (t\om@)x 1.2 0.65+1.421.2 £t L

Choose L 55 555

> minimum angle @ _. = 1.1+3¢ =1.1+3 x1.6 =5.28cm

4) Ghecks (Tension member) E T sen
Ar=[a— (0+0.2em) ]« to TlrL‘T =1.8
T 3 ¢+J.TE tL
=lah—{1.6+ 0.2)]+0.5=1.85 em” E | -lr ,y//’;",;//ﬂ* |
;| I a:SUcml |

Az=[a—tL ]+ tL

=[5.5-0.5]+ 0.5 = 2.50 cm®

3A1 B+ 1.85
Anet =A1+ A2 [3Ar+Az} = +2'50*[3,. 1.85 +2.50]

= 83.57 em?




a) Stress

_ Force _ Force _ 5 _ 2
v Je = Aner AL T 8457 1.40 them
L:e.._:L,J_r.Lr.:.d:iJiaﬂgteJi o lino | {§ Fy =1.40» 1-72 f\Cm‘E
o " | (Safe)  Case B
b ) Buckling (Slenderness)
TvL:LJj‘J'D.'JI > =1.07 e

1 Loowt _ 212 _ 198 5 180 — (Unsafe)

: I 1.07
¢ ) Deflection
1 212
voo= T -38.5 < 60 = (Safe)

! g HJUL 5 Compression JI Ul o8 Unsafe 0535 angle J) od»
S Jee 5Seal oo 5l sSTangle ol G538 (Seddl 5o 5 LS

From stresses From buckling
xassume F. = 0.6050.75+1.2 t \cr®|, gssume A, 1
-‘._A = fDTCE = z-o . =8 lbﬂut i 212
= 8.70 cm” =as=[10.6cm
Choose % L 45%x45%5
a a 2
Gy - X112  4.5+10.60 . -~ &

2 2
Choose L 75x75x7

> manimum angle a_ . = 1.1x3¢ =1.1x3 1.6 =5.28cm




) Checks

(Compression force) L 80x 80+8
A=10.1 Cm?
a )Class of section = Lida Cm
b _ 80 23 23 /el
L 0 _80_ L4 o - — 14.84
t 8 VFy, V2.4 I
—> The section is non—compact (Code page 12) o

b ) Buckling

?"1.]_=J.9~1=:J' oo =1.45 em

ok = lbout _ 212 _ 446 2 <180 = (Safe)

Pt | 1:45
C) Stress
A"mﬂ_‘r.: 136.8 >100 r[?use B
0 !

e, =90 g B b= 72 0.6:— 025 ENom?

¢ ?\' . 146.20 \Unsymmetric
*f[j- = actual stress = f;:ie S 3‘5_—?{} =0.19 &\ e

< F, = (Safe)

$‘;F = g‘zfg = 0.80 => (Safe but waste)

3 :




NOTES

I Somnse O ]L ¢ L ¢ L Mg tas ghlpho loangla Ieadd 20

( tension & comp. members )

other sections that can be used :—

© Pipe section.

Hollow square or rectangular section.

(S.H.S5) (RHS)

Double channels back to back.

single channels.

JL unsymmetric equal angles.

call)) die W) plaal o5 Olelaill ods paziuws o) WS,

2 angles ;) One angle ) gle Comp. members JI pact Lo <Dy
o plas b 131 Y




|ErLiali.U 3 jeodl Js=In plane buckling

-tUa_?iJ.J oVl 5 gocadl (g of plane buckling
. adandll 1, Jiasdl g8 dupsl s S gsloadll il w05 LnsujJ]

For Channels in tables {
a€ | b

Y
(Y) 50 O) 225 Jslasdl 3 8052 sl Channels JI Slellaill L)l
Flange U 5)sad] ;soadl 52(%) ;500 sWeb U 5150l 5500l 50

Figure 38 ¢ LS gwl, WebJ) poy e JUIL

¢ Uaill (8531 )50l JoIn plane buckling JI ;s Lslo Truss JI 48
Wil oSl madl Jo Out of plane bucklingJ s

l _ lhi‘n l = lb owt
171 e ot Ty

Figure 4 &5 WS (3] WebJ) glall gy wic

¢Uaill (8591 ;5oa)l JsIm plane buckling JI s Wals Truss JI (o5
. ¢ Uadl gl 55l Jo> Out of plane bucklingJ! 4

l _ Ehin l — lbnut
in Ty out 7.

Y e 0¥ Wolas o 0¥ Tylaw Joandl oo Tz I 555 o5lladl 65
cabs Bge Ty &Py faid JUL 5 lew 2 channels goy Yo BlSs ;185

o

Ty = \/Ty +(e+—t§3’)2 }
7




In plane buckling JI Pjuﬂ ) 92 X ;oo L,T SR
Out of plane buckling JI psli eMl 98 Y D5 3

= Eﬁin - lbnut
A"’t‘.ﬂ a Ty A'cnru;t_ Ty
; ) Bl skl plall gy Ul (o
|
| : Out of plane bucklingl) ss% Ml op X e Shdal
| - | .
Y Y In plane buckling J| psl%h (Il o2 Y 057> 5
x Lo _ lbout
| li'n =S ?\’out-

edLall g o Doout >Toin I oS 131 Jaky W 7. > 1, ) | PO
5ST o 5T I ple positny 55,0501 Dhour ) Lad 0555 61 s slall
el b ol Cus Lower chord JI Ul (65 1,85 Sasy Me 5 Ty J) (s
About > Lbin I 65

Y
x Out of plane Out of plane
buckling - buckling
5 — At
'y
In plane buckling ;

In plane buckling




F=-28t
(Case I) ® |

rxample

Design the marked members

= — — — —

+ A—=> As hollow pipe section

—-—I-]

3m  pZi 30t
(Case II)

+ B—> As hollow square section

Member (4)
1) Data

x Length = 300 cm
sDesign on Force= +380 ton(Case II)

* lbin = Distance between joints = 300 cm

* lbout = Distance between long. bracing= 900 em

2 ) Choice of section

_ Force (ton) 30

Apipe = = 17.86cm?
T T (i) R Akl2
Case B
Jaasdl Ge = :
————— |Choose Pipe No.7108 with t=6mm
D=10.8 Cm
» t =0.6 Cm
r =3.61Cm
A=19.2Cm?
Minimum thickness for any welded member = Smm




3) Checks

a) Stress
_ Force_ 30 _ 2
TS e '}56 i 5
L Fi =1.40+1.2=1.681t\ e
b) Slenderness (Safe)

r=Jdsx=xdl 0 =3.67 e

_ lbin 300 _ —
£ Aoy = e 83.10 < 300 (Safe)

lbowt 900
* Mgyt = == =249.8 < 300 = (Safe)

= 3.61
C) Deflection
L 300 em.
F e— — { '-—_D
= B 287 < 61 (Safe)
Member (B)'
1) Data

x+ Length = 160 cm
xDesign on Force= —28 ton(Case I)

* lbin = Distance between joints = 150 cm

* [bout = Distance between Purlins = 150 em

2 ) Choice of section

i Sl pslie Sleladll JU 77U Loy, &) wd) bais o) Hlais F o

Allowable compression stress JI (01 4 ladd StressJ) s ¢Uadl)

1.40t\ em? ) o J31 das f




sume Fc =1.00t\ em?

Force (tﬂﬂ) - 28 =280 cm?
Fc (t\ em?) 1.0

Jaasdl e

———— |Choose S.H.S 100 +x7100+8 | mm

A square =

' h=10Cm

ot ]
S.H.S —= Square hollow section = | 4 t=0800Cm
& - T , =3.74Cm

| 1y | A =29.1 Cm?2
3) Checks L g
b _ 100

o )Class of section
64 23
t 8

% = = 12.8 < = = 41.31
va 'I|I'24 fﬂ%ﬂ |j
—=> The seclion is compactl g

«) Buckling (Slenderness) L

T, =dsdl 5o =83.74 em

N lbout _ 150 _
e Ko = K™ e 40.10 < 180 = (Safe)

b) Stress
A= 40.10< 100

- 2 —
sF, =1.4- 6.5 +10° A jpgp = 1.4- 6.5 +10 (40.10)"

8
=1.29 t\ em?

orce
*-fﬂ‘ = actual stress = J = <8 =0.96 t\cm*

Asnas 29.1
< F. = (Safe)

Jc _ 096

F 1.29
C

. Checks JV aucs 5 il section,lixs ol UL ode (3 oyidell e

P

= 0.75 = (Safe but waste)



Vertical bracing

= | |

| = ~ -
Lo o
P 0
] ~= - R
1 B N .
= = r
! g
o fr — E =

Vertical bracing

Hu Spacing JI sl lalgb waled) o5 @l 5 dbslll membersJ) x
. Deflection J| 4.4 8. Star shaped i>% main systems JI

_|L_back to back i Single angle 55 o) (Saadl G0 members JI SL *
_|L_back to back ;455 ;1 Jab dbsb culS o (S




Example

Design the shown marked bracing

member. (Bolts are M16).
Force =1 3 ton

R
|

- 6y -

Compression J| il o8 L ylie. member JI (e Force Ji Ll

Checks sy a5 Compression JI e member JI paanais IJJJ_& TensionJl 4

. Tension J|

Design as compression member

1) Data

« Length = 0.5+ 400°+ 600° = 360 cm

* Force=+383 ton

* lbin = Distance between joints = 360 cm

¥ lbﬂut: 1.50 « 360 = 540 cm.

2) Choice of section

From siresses

xassume Fp =0.75 t \em?

o Jorce 3
it | =
F, 0.75

=4.0 cm?
A _Asa 40
LN ] g‘l_ — 2 — 2
= 2.0 ecn?

SIS o) G5B 5e

Choose

From buckling

* assumea, out = lin =100

3 lson. . 360D
S 100 = SeaT
E=Dily= TS emi

Ebaut 540
LGl r, 0.4503

—=>az=[12 cm




S
a, %1 +(2207a3) 35412

2
Choose 1L 80808
> minimum angle a_, = 1.1x3¢ =1.7+3+1.6 =5.28cm

=7.75cm

3) Checks L 80+80+8
= A =12.3Cm*
e =2.26 (m
Te=Ty=2.42 (m
’ Ty,= 1.56 Cm
a )Class of section
b 80 23 23 =
k= = ) & = = 14.84 t=81 38
t 8 VFy V2.4 L
—> The section is non—compact (Code page 12) T

b ) Buckling (Slenderness)

Vo= Te Jodl 00 = 2,42 em

assume tﬂ-’p =1 em

2
o= VT +(e+32)° = V 2.42% (2.26 +10)%=3.67 em

Bracing
el i

lﬁ'iﬂ 360 :
.= = = 7148.67< 200 — (Safe
' ltﬂ TI_IL 242 ! OBTR??T_‘Q_( f )

L = bbout 540 _ 445 4 o 200 => (Safe)

out” . 3.67



C) Stress

A‘mq.x.: 148.7 >100

Ry == P 2 0.34 1)\ om?
= i =k em
AL, 148.67°
orce
+f¢ = actual stress = =3 _0.12 t\cm?

2*Ag|_ = . tada
< FC = (Sﬂ.fe)

Design of tie plate

l (4 3 lmu..x

l‘\ l\ .
Ty. 1.50 L 92.2 = 1" £1.55+148.7=2830.5 cm
D < 230.5 cm > 25 N

middle of member



Check as tension member
a) Stress

A net RUER SR Tension JI Ul 8 2UAJ Bolted 4» nember J| :}T TN

Anef == Z[AgrgsgL— (¢+O2mn)* t|__]

= BT I8~ (1.6 +0.20m)x 0.8 ] =214 o0

_ Force 3 B 2
“ It~ Toer =~ 50l =0. /38 E\cm

ol 5 llangle ) inlos; S Fy = 1.40 t\ em”

""""" ) (Safe)

b ) Slenderness
5L 5 alasl (o3 olidac Y Check buckling Jec &J! Eti.—.»:: P
Compression J| e _)-JST Tension JI 3 allowable buckling ratiod! s

C) Deflection

L 360
¢ o= _3_"% —45.0 < 60 = (Safe)

Choose L 80+x80x8




Example

A vertical truss is constructed to support an adverlising board
as shown in figure. The truss consists of ftwo columns and

a series of diagonal and horizontal members as shown.

| It is required to :

1) Design member (1) knowing that

Foetd
— ZxCosb

Where :

F=> Force in the member

@ = summation of shear forces above the member

B => Slope angle of the member with horizontal

0 5 SINEE, = =

@ 4m
2.41 > |

@ 4m
2.4t > +]

@ 4m

e 1




- - - - - - - = - -

Member (1)
1) Data

« Length = 0.5+ 400°+500° = 320 cm
* lbin = Distance between joints = 320 cm

* zhouf: 1-50 * 320 = 480 CTri

-+ "9
# 'orce="7 57 Costo
2 =12+244+ 24 =06 1
0 =38.66

Force= 1

= 1+ 3.84tor

58 2* Cos 38.66

Design as compression member _ L

Choice of section

From siresses

xassume Fp =0.75 t \em?

From buckling

tﬂ.SSHTﬂEl Gt = }'in = 100

A _Jorce _ 6.0 & F 050 Lbin _ 320
g_L- FE’ 0.75 T 0_30‘12
=512 em? —>as= 10.67cm
l
g Ao _5.12 e
TR T 2 2 'r'y s {I.3
= 2.56cm* —>asz=[70.67cm
Choose %I_ 40 *40* 4
K5

a,. _ %1 +(az0rasz) .

4+ 10.67

&

=7.33 em

57)




Choose L 75x75%7
> minimum angle a_. = 1.1+3¢ =1.1+3+1.6 =5.28cm

L 75757
3) Checks A=10.1Cm?
e:=2 3 T
Ty = Tx Jexdl o = 2.28 em 7= Ty=2.28 Cm
y=1.45 Cm

assume tcp =1 em

Yy = \/?‘Efl_ +(e+—t§1’ 2 - \[2.282—19(2.03 +1£ ¢=3.37 em

a) Buckling (Slenderness) Bracing
[bin 320
A = = =140.35 0 — (S
hin= oy, 228 i ﬂrmgi_*rgg afe)
Lb out 480
= = =12, 0 —
¥ l’ﬂut Ty, 3.37 43< 20 (Smfe)
b ) Stress
lmm_: 142.43 > 100
7500 7500
*FC et - = 0.369 t\ cm?
A{mﬂ_ 142.43
*fC = actual stress = foec . 00 S 0.179 t\ em?

2.4,  2.104
< F = (Safe)

Design of tie plate
2"'1) =3 xmax

A i N
= = ] < 1.55x142.4=206.5 cm
val_ 145 - 92 2 ':D’ l ot *

f:\ < 206.5 cm > —> Use one tie plate at the

middle of member

L
2




r 3

Check as tension member
a) Stress

Anet paxiusTension JI UL 3 Ui Bolted g member J| o s
Aﬂ{.}f — B[AQTOSSL = (¢' + 0-29771) * tL]

=2[10.1- (1.6 +0.2en) 5 0.8 ] = 17.68 cm®

Force 6.0 2
— = — g t
w Ji= G ORI\

lolan o5 i)l angle JI il o= B = 1.40 t\ eni

e (Safe)

b) Slenderness

aa L]l 8 glasJl 58 olilee LinY Check buckling Jee ! EL‘L:.;, o
Compression J| e )__STTension JI & allowable buckling vatio ). s

C) Deflection

i; 320 em
v o= o =42.67< 60 = (Safe)

‘Choose $ - TFE xS T

Member (2)
+ Force = i_ Q
2%+ (086
xQ = 1.2+ 2.4 = 3.61
+0 = 38.66
3.6
-+ _ + 2.30 ton
borce= =5 Toes8.68

Member (3)| Zero member




Table (2.1d) Maximum Width to Thickness Ratios for
Compression Elements

{d) Angles:
{Coes not apply 1o

; .
t 1 I angles in continuous
I h gonlact with other
. _T L components)

Class Section in Compress:an
=1
i B F"._‘r
Stress dislnoution i ¥
acrass sechion ‘ "
i
Naon-compact hit < 23!«4’?; - (pehpg 1TRRy }
Class Section In Compressien

(2} T-Section:

e .

Non-compact

(f) Tubuiar Section:

: Secion in Bending andfor
Class Comgression
1. Compact Dit E‘lﬁ&'FaF
2. Non-Compact Dit< 211![’?
s e X
F.!r in  them (") Foruneguai legangles
Allowable Siresses 12




0.9 '
}i-q :.:i 1-2 qh T —— ({];35 F}I} s mmAe e pm e ar= . 4R 2-1u

kg
2 5.4 Allowable Stress in Axial Compression Fe

On the. gross section of axially loaded symmetric COmpression
members (having compact, non-compact, or slender sections) in
which the shear center coincides wilh the center of gravity of the
section and meeting all the width-thickness ratio reguirements of

Clause 2.6.1:

Eor % = slenderness ratio = ki /r < 100 (see Chapter 4 for definition
of terms):

0.58F, -0.75
F. =D,SEFY~[ — i S 211
10
| Grade | Fe {tem’)
of Steel t = 40 mm 40 mm <t = 100 mm
St37 | Fc=(1.4-0.000065L% Fo=(1.3-0.0000551%) | 2.12

b

Sta4. F.;=:_1,‘z_3_-ﬂ-ﬂﬂﬁﬂﬂﬁf} F.- (1.5 -0.000075)") | 2.13
| St52 ,F;za;z_j-u.unmzaf;J_ﬁ_:{z.::_n.uﬂmgsﬁ_-; 214

For all grades of steel:
For A =ki/r = 100:

FoaTBOONZ  wiinssnimmwrarmmamnmenisr o8 248

the full area of the

For compact and non-compact sechions,
the effective area

section shall be used, while for slender sechions,
<nall be used, as given in Tables 2.3 &2.4

In case of sections eccentrically connected 10 gusset plates
{e.g., one angle), uriless a more accurate analysis is used, the
allowable compressive stresses shall be reduced by 40% of F_ in

case the addiional bending stresses due to ecceniricily are not
calculated.

Allowalile Skresses 15
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Design of tension members J| i3l 8 88 dsbn (o5 Joaes

Staggered yelaadl o, o5 46 ULJ) g3
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