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1 ) Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam 1s laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only. answer all the following question by selecting the most correct
answer. (Given: S
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For section A-A, the elastic center for the beam is located at ..._..... mm measured from the top of the beam:
el o e Al e LAsiee o o) small o3 AGA il
a) 176.5 A L.
b) 381.6 LT L. B v Top cove e
c) 153.4
d) 186.5
NEELE bs  1om
L " A ‘Botiom cover plate
See A 200m s%m 200m
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2) Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom

cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the

used steel is A992, AND using LRFD method only, answer all the following question by selecting the most correct

answer. (Given: 5. L=6.3m)
: sheo 54l 06,93

JEal e o LS
) 2 225 em e

Q=11
The least radius of gyration (gy) for the beam shown is:
cgn JSal 8l el adandl (1) JA (1

a) 150.6mm b)52.1 mm

b) 48.75 mm_d) None of these. A et
b Top coner pate » \ N Top covet psle
180m \ ’4“ 180m
I
NIREE b iwn
A Botiom cover plate
Sec. A-A
200 s3m 200

1) -
2) +

o o ®

4 - d

3) Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel 15 A992, AND using LRFD method only, answer all the following question by selecting the most correct

answer. (Give: 15, Li=6.3m)

Len S5 4ds <693

Lo Bl 10 as Ty sl 1,5 5

Lo LRFD %k aicd 4992 ¢4

Loy W360%79 el

(pg—all) 581 5 5all

Kol 3 e g LS
ST 225 e s
;

Al Alacdl, gL

(QF 115, L6.3m =) Amen ¥ g0 sl
Using the cover plates shown in the figures may resultinto ...

a) Increasing flexure and shear strength significantly. € (S5 il
b) Increasing flexural strength.

Top cover i

Botom cover plake

Soc. Ah |

Sec. B-B 20m 8%5m 200m
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Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam 1s laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 223mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only. answer all the following question by selecting the most correct
answer. (Give
Bga S e 2
a1 lete SCESL s i 5 e
Al e ada

LRFD sk aosid A992 il e posiuadl] 339l IS

o AR ELE) s L) L

a) plastic behavior

R Latra suppott
b) elastic behavior
) r e Tpmwpse - Top cover s
¢) inelastic behavior e s gl 18 i il
d) Slender (ST .
NIELD bs | imm
I Bofiomcorerpae
— 200m 8%m 200m
S0, Ak, | 226 mm

Sec 88
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Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only, answer all the following question by selecting the most correct

) ¥ e

Agemse LS,

(Cr=1.15, Lm6.3m r ons) Anee i) K il
. _. mm Measured from the top of the beam
el ol fli e Sl o Golll ol iy ACA Ll

a) 78 )
b 511 . A S
comrpoe -
o 15 LIl . K ot
D 1865 T \
e w s N 1. s | 1mm
[ . poton cow o
o [
Sec. 8B
200m 686m 200m

a
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Part No. 1 (Beams) A W360%79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only. answer all the following question by selecting the most correct
answer. (Given: 1.15, L=6.3m)
e B e a2
=10 L S 2
SILY e A

1) 4% £ 5
2l & aimge o LS,
1225 Loy,

et &l

The Flanges of the shown built up beam are - sl (Sl uall (Lo s

) Compact flanges 5 5 ol

b) Noncompact flange: A Laters) support
. Topeoverplete > _

©) Slender flanges &% 3 o e —

d) None of hese, 83 Lus o5 ; ;
L 180m 180m
A

25, 200m 655m 200m
Soc. AA 2 ]
Sec. 8.8
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Part No. 1 (Beams) A W360*79 beam spanning 6 95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel 15 A992, AND using LRFD method only, answer all the following guestion by selecting the most correct
answer. (Given: (= 1.15, L=6.3m)

shea Samals &.26 95

(Q}; 1 l) L=6.3m ;lws) Faa _xzw
The plastic section modulus for the built-up section shown in section B-B about the X axis is

BB bl 3zl Sl (L] ol led)

a) 1250% 10°mm®  b) 1670* 10° mm’

b) 1430%10° mm® c) None of these. A Lok mgpor
Topooverplale ¥ | S
x 1008 K) Ls0m op cove plal
N 180m \ Les | isom
A \Botom caver plate
Sec. AR '
Sec. B8 200m S5 .

uE
o o o

- d

Part No. 1 (Beams) A W360%79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only, answer all the following question by selecting the most correct
answer. (Gives

EIENIY

(g;}6 115, Lm6.3m shod) Aam ia¥T
The maximum flexure resistance (\];) for the shown beam at the inflection point between slender zoon and in-
elastic zoon in kN.mis ..........

6 el 4l

S s (V) intl) Ll e ) Sl oy (Y AL 8 el el 5Tl
a) 3048 1b)200 ¢)273 d) None of these A Lateral support

iop coverpista ¥ Tap cover plate
\ 190m »B 180m o

180m 4 » 150m

v

{potiom caver piate

728

Soc B8 | zo0m | ssm | zo0m

1
o o o
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Part No. 1 (Beams) A W360*79 beam spanning 6 95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel 15 A992, AND using LRFD method only, answer all the following guestion by selecting the most correct
answer (Given: Q), 115

(Qb 115, L.—ﬁ 3m
(Given: Cp=1.15, L=6.3m), the maximum beam flexural strength is
[SFP PR DAL L B P

08 (G=1.15, Le=6.3m - ees)
a) 5197 b)5185 o) 4677 d)576.1

A Lateral support
Top cover plsta » \ 8 Top eover plals
\ 180m L 180m
N i80m \ s 180m
A Botom coverplae
wasry
Sec. AA b
200m 695m 200m
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(g 115 L=6.3m - _m) e s K] i Sl
One of the following statements is correct about the situation of the lateral support for the shown beam.
ol el J.;ll,_u;g EUPSTERUIERE PSPl i
a) There must be more lateral supports so that the distance between them is less than Ly,
L Lass sl Js__mwmg; sz R ENY

Topcowerpista ¥ i 8 Top cover plale
180m - 180m /
NI be | 1mom
A Boton cove pate

w Ty

26 |
Soc. ArA 200m B9 200m
T

Sec. B8
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~

1
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4) +

1 1) ﬂauﬁmu 2103200 Y g 0 Bk S 4y 106,95 atia gy ) Aldall s2ac ) .)a--wWSGO‘?Q J—H-)J‘ (ag—ad) J¥1 e all
a0 b S 28l e ol sy a5 0 sl i e Lt e i () s LS

A1 e e b Laid LRFD 43l pasiual A99D il (o paschusall 3 5all o6 13] Alalsha Caws il dy,0al) o JUT 0225 | Xy
(G115, Li=6.3m - plana) A cildal 7 gl ol e
in order to provide a lateral support for a beam, the supporting elements must be connected with.... .
Sl Gaplall e aliall 5,80 o a2l Sale s i cing
a) The top flange in the negative moment and the bottom flange for the positive moment
o el o 3all a2l 5 ol o a1 Ll 2250

b) The bottom flange in the negative moment and the top flange for the positive moment

et el el el Al ol el 222l
c) At the mid height of the web for any case. Ala Y ol pli ) it e
d) None of these. Kileae sy X —
Topcowrplala \ Ton cover sl
e | \ 190m B8 eom ep ot i
s t 1 \ F
N 180m \ » | ism
A {Botom cove pate
L i
e
)
Soc. AA 200m s35m i 200m

12)

_ﬂLR_FD -.u,.,—= aa_-‘ A992 & sl peatdll 37 all o]

(€115, L6 3m - ohone) Ao Lin¥l A J‘.Alﬁ
Given Mn= 500 kN.m, find the maximum service live load based on the moment resistance of the composite sectmu
used in range B if the dead loads applied are 17.3 kN/m i
el liall g all o jlin o Sl s 7 puase & Jom ol

u__}'l_,::._;i.

e S ;Jl
2) S6.68KN/m b)94.146 KN/m ) 1115 KN/m d)l)Ol@hm

eral support
A Laters suppot
Top cover plate nd A Top cover plate
- 180m e 180m ,34L
. 180m \ 8 180m
A \Botiom cover plate
w30Ts
Lz
Soc. AA f
Sec. B-B 200m 65%5m 200m
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1 3) Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only. and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only, answer all the following question by selecting the most correct
answer (Gnen QJ; 1.15,L=6.3m)

(g;;E 115, L=6.3m o) o
The lateral torsional buckling modification factors (Cp) for sections used in the cantilever range is -
o Gl 8 sl (LIGaTE () 5T
@ 1 )0 145 d)Mustbe calculated

] vL‘ua” it Jelno

A Laterl support
25w Topomwerpiste b 8 Top cover il

180m (RS 180m

N [CL s 180w

s [ A Botiom coverplte
P25
Sec. Ah |~ amma |
Sec. B8
200m §55m 200m

1) + a
2) - b
c

4 - d

14) Part No. 1 (Beams) A W360*79 beam spanning 6.93m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only, answer all the following question by selecting the most correct
answer. (Given: Cp= 1.13, L=6.3m)

8l 8 e o LSy
1 aa225 ez i 5
15, L=6.3m - axe) Fae iyl K bl

I wall Gy il i l2n laloa
a) 1 ©)095 ¢)0.9 d)Noneofthese. Silase,

R Lol sugpot
225 men T T
pooerpate ¥ vt pa
180m A% e o
E g E g a
NJELL 8 | mm
wasoe — A Botom cowe paly
pL228m10

Sec. Ak 225 mm
Sec. B-B

200m 6%m 200m

1) + a
2) - b
c

4 - d

1 5 Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
) as shown in the figures, the beam is laterally supported at its mid length only. and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the

uvsed steel is A992, AND using LR}'D method only, answer all the following question by selecting the most correct

The maximum shear strength for the shown built up beam is

a) 515N b) 687KN ) 618KN d) None of these

R Laealsppont
Tpueds Tope pte
18m S [ e
NIELD SRR
S war _wasors A Satumcover e
pLzzs0
Soc. A-A
20m s8m wn
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Given (),i»;'n: 89 kN/m, Ix= 280*10° mm?), the maximum calculated deflection for the shown built up beam is

Sl Gy a1, s (W= 89 KN/, Ix= 280%10° mam®) of cade 19

a) 19.2 mm down ward.  b) 19.2mmupward.  ¢) 29 lmmdown ward.  d) 29.1 mm upward.
— N Latoal supgent
. Topcowerplate ¥ \ Top cover plals
LS . 180m |8 180 p COvO p
wom || s 1am
S WK Mo
/ A [Bottom cover plate
PL2EH0
—_— /
Sec. Ak 2
Sec. BB t
200m 8% 200m

1 (gg—al) JS¥1 53000
il €l o e e on LS
L ;ie,u )M 225 m 2,

17)

9 sl

7(@&

JJL_;J;J_JJwJ,MU._\A,a_.J}ﬂ Ko o ey i

a) 55.5 k/m h)53.74mjm

b) c)69kN/m d) None of th ]
) )69 kN/m d) None of thses | s ) _—
sc AT
| Topamerpls s Topeowrpitn
L 1Bm L 180m
L

2

[CEI L)
P25 4 |
— \Bofiom cover plate

= ——

W BT
LB

20m i%m 200m
—J_
Sec. A-A
1) - a
2)  + b
3) - c
4 - d
18) fea _' ul.xc.u;nfwj»u) (26,95 ol tia ay daldal sasc) }mmeo"gww (st )L,muu
v‘jw,u_\ukwuﬂh,uj;h.,u,h_wm ]

‘J-JY'_AL‘-&A!';JL-:LR.FDm,)ae-u-u‘A99,.r;,m paaioadl 1Y ll S 1
(G115, Lem6.3m : ) e il 0 e

ayaall oft ) ) ) e ot i gl Jm Lo sy il e e e e el ey
e X opna sa iy all daliall

a 05%0Mny
b, 0.5* @Mnx A Lateral suppor
c. a&bare correct Towepis \ [

\ ]
d.Nane, of these Ll 4 1an

2w

L2280 180m \ 8 180m

PR A |Botorn cove plee

AL w3

PL2s

Sec. AA
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19)

To increase torsional strength of a beam we may
a) Ifa W-shape is used Add stiffeners parallel to the web
ol se

b) Ifa W-shape is used Add stiffeners perpendicular to the web.
el e B as

¢) Use closed sections as HSS or pipes

a1 PSS il L st

d) ake
. Lt sppot
Top cover plats. i Top cover plate
180m 8 180m pese
RIS Ls | 1mm
_wasrrs w3sers A \Bofiom cover plale
Sec. A-A
200m 896m 200m

\S}

~

1
o o W

4) + d
20) Part No. 1 (Beams) A W360*79 beam spanning 6.95m between supported columns and with 2m cantilever each side
as shown in the figures, the beam is laterally supported at its mid length only, and strengthened by top and bottom
cover plates having 10mm thickness and 225mm width. The top and bottom cover plates are not overlapped. If the
used steel is A992, AND using LRFD method only. answer all the following question by selecting the most correct
answer. (Give:

0005 e s
(=115, Lim6.3m = sl Zae a0 i

2k aatid AOOD gl o masiadl YAl S 13

a rectangular section will have a shape factor equal to

b JC (e 5 e il (L
a) 1 )15 )2 d)Mustbe calculated

X Lateral support
Topcowrplale ¥ Top coverplate
\ 180m PO RO
N 180m e | imm
s W A \Botiom cover piae
Pz 0
Soc. AA I |
200m 8% 200m

\®]

~

+
o o W

4 - d

21) Part No. 2: C i cfor the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion, and 280kIN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.

120 » hie (J5)
abasall; A36 sl e poatsall

Vu= 280 kN, Uab s Vu=280 kN )
T=120 KN.m & . e

M=2O5KNM (), e

W460*106 {

160 mn

230 mm

iaaall7/14
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Part No. 2: Connections :for the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion, and 280kN shear as shown below:. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.
120 sl (J5) LA el S
spelndll s A3G g T e prain)

LaisA Vus280 kN

T=120 kN.m Ji . =
M= 295 kKNm ¢
»

a0

W360'216 | WeB0r106

160 mm

220mm

fo

the shown connection, bolts 5& 6 resist

Resist shear only. (<8 L

1))

2) +  Resist shear and torsion. (=8 a e 5 ¢ 5ill

3) Resist shear, bending, and torsion. =8¢ a e ¢l sillc o je 5 elind),
4) - Not effective at all.lu Glled 10
23) Part No_ 2: Conpections cfor the shown extended end plate subjected to 295kN.m

bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.

Vu= 280 kN. s Vus 280KN. ‘
1 T=120 KN.m J& . 3¢
—
° M= 205KNM gl , 0
=
o
140 men| T=120kN.m \
5 Z \
° M W460°106 |
1o /
o ° ¥
od Q
- _|
-

20mm

The equivalent tension/ compression resulted from flexure and resisted by each bolt is
o Jnsza 08 Flasdd 51 Lo jlia 25 slaf¥l ayie oo 2t 2510 L ) /.

1) 627.7 kN.
2) |+ 1569kN.
3) 104.6 kN.
4) - 628kN.

24)

Part No. 2: Connections :for the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion. and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.
120 =l (29 o)Al 23]
Dplasall s A36 sl e pa sl

Vu= 280 kN. Laisg Vus 280 kN, )
T=120 KN.m & -3

o M=205KNM iy, e
»
o ° )
110ma T=120kN.m \
o WAE0* 106 |
110 me /
somm o ° x
350 °
- e
10

20 mm

Based on flexure only, the connection partial rigidity is

] iaaall8/ 14
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25)

26)

27)

1))
2)
3)
4)

1)
2)
3)
4)

+

0.55
- 039
0.36
- 049

Part No. 2: Conpections :for the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.
120 sl (58) o5l o 3als ey
el A36 400 o penid

Gaagallil 0

e el e

53X gl e desind

V= 280 kN osiis Wus 280 kN, )
! T=120 kN.m J 20
— M= 295 KNm 411y 5
P ,
110 \
Wwaco'218 | w460"106 |
1H0m
w
180 e
220 mem
Extended end plate connection is suitable to be used if: 13 dauiie o &8 tadl - M 22 2
|
a) Mu< 0.60Mp  b) Mu= 0.60Mp ©) Ma< 0.40Mp ) Mu< 0.60Mr
+ a
- C
Part No. 2: Connections :for the shown extended end plate subjected to 295KN.m
bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.
120 ol (J58) ¢ 5 a0y a8 1€ 205 o e eliadl o Jal Gz pell ol o alldl Ll
oplseall; A3 5l e s Bl YA S p e e LS LS 280 o_lia il < a5
ERGEN, el A325-X p sl e dansiin]
Vu= 280 kN. a5 Vu= 280 kN, )
] T=120 KN.m J= .0
Me295KNM o1y, 0
3
WAG0 106 |
w
The total shear resisted by the most loaded bolt is .. .
o el Sacaalt Halia gy o lad) il

57.5kN
85.1 kN
A 102.7 kN

None of these
Part Neo. 2: Connections :for the shown extended end plate subjected to 295kN.m

bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X | its required to answer the following
questions.
120 s lama () o)A el s
el A3G £ A e st

PR PTA |
280 + e il « -8
o al A325X gl e nd)

Vu= 280 kN eisa Vus 280 kN )
l T=120 KN.m e
——
° ° M=295KN.m ¢l y e
=
o ° .
140 mem| T=120 kN.m \
5 5 . \
W360'216 WA4B0"106 |
100
Somm <
s5rm
3 r

29 mm,

If the most loaded bolt resists 140 KN tension and 90kN shear, the required diameter for
the bolts d,q i3

Dl o 0 Ll s 58 18 90,5 25 18 140

LanS0 T 3 BN lassall 1S 1)

S
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28mm
- 26mm
24mm

- 22mm

28)

Part No. 2: Conmections :for the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the used bolts are A325-X , its required to answer the following
questions
120 ol (J5) ol sl o 3al s Se-c
ol A36 g Sl e prnidl

iy st da el Al ol
; 280 5 ke il < famcf 518
A A o el A325-X gl e desiiosdl

£1518 295 o_lata sliadl o jul 4
J iy o LS

Vu= 280 kN. i VU= 280 kN. B
l T=120 kN.m 05 .50
—

° M=295 KN <10, e
LY
°

T=120 kNm
W360°216 D Wd60*106

The tension component resulted from flexure may effect the column by ...
ot gl e e 550 0 L€ pmll e a0 w1 48 e

1) 4 Praying action.

2) Local web yielding.

3) Local web crippling.

4) - Local web yielding.& Local web crippling

29) Part No. 2: Connections :for the shown extended end plate subjected to 295kN.m
bending moment& 120 kN.m torsion, and 280kN shear as shown below. If the used steel
is A36 steel and the vsed bolts are A325-X | its required to answer the following
questions
120 » ke (J8) 500 2 5a]
oplsall s A36 £ s Gm priisal

Vu= 280 kN. @i s VU= 280 kN, )
T=120 kN.m J& -0

M=205KNm (1),
”

W360'216 ) Wa60°108

190 mem

220 mm

The compression component resulted from flexure
) e e 3

affect the column by -
L ol o 2aT

1) - Praying action.

2) - Local web yielding.

3) - Local web crippling.

4) +  Local web yielding.& Local web crippling
30)

Pat1500 k¥

Part No. 3 beam-columin: For the member PLe=520 1N Mats .
shown in the figure below which is part of an :l‘ﬁék_\:m :];Dk..‘im
unbraced frame. a trial W310 section will be l
selected vsing (LRFD) method for the following PN P
data:
g gl e i 25 S 8 sl a

dals W310 plbic sl Jida) s aede 3

ol D10 ekl ) (LRED) i sk dais pasiul

Ly =Ly = 4.0m,
K, = 183,K, = 1.0, oA
Prcory = 12,500kN. H = 200kN, T Matx
A =13mm, P, ; = 3750kN. PLE=E0 LN =190kNm
Use AS92 steel (F,= 345 MPa) PrrE1500 EN

The value of P, .., is:

] iaaall 10/ 14
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31)

32)

33)

1))
2)
3)
4)

1)
2)
3)
4)

38400 kN

- 55384.61 kN
58769.23 kN
- None of these

J’_

Put1800 KX
Part No. 3 beam-column: For the member [ p—— «
T T——— Mat:
shown in the figure below which is part of an :m-':\':n
unbraced frame, a trial W310 section will be l i

selected vsing (LRFD) methed for the following

40m

L.=L, n,

K, = 183,K, = 1.0, S
Pyuory = 12,500kN. H = 200kN, t Mats
4 = 13mm, Py = 3750kN, PLES0 N =55ENm
Use A992 steel (F,= 345 MPa) Pare1500 k¥

Amplification factor (B;) is:

- 0.981

- 1.15
+ 1.27

Par1300 ¥
Part No. 3 beam-columii: For the member PLES0 N at
shown in the figure below which is part of an ﬂ'ﬁ::_\:
unbraced frame, a trial W310 section will be l )
selected using (LRFD) method for the following
data:

a

=

3

Ly =Ly = 4.0m,

K, = 183K, = 1.0, T R

Porary = 12,500kN, H = 200kN, Mutx
A4 = 13mm, P,z = 3750kN. PLE 520 LN =85kN.m
Use A992 steel (F,= 345 MPa) Pur1500 kN

For the first assumption of (KL) is:

- 2.60m

+ 40m

- 732m

- None of these

Par1500 kX
Dart No. 3 beai-columisn: For the member RS0 EN Mat
shown in the figure below which is part of an ﬂ’ﬁﬂ:}:;
unbraced frame, a trial W310 section will be l iy

selected using (LRFD) method for the following

40 m

K, = 183,K, = 1.0, T S

Preory = 12,500kN, H = 200kN, Mutx
A = 13mm, P,y = 3750kN. PLES0 LN =85LN.m
Use AS92 steel (F,= 345 MPa). Pur1500 KN

The equivalent axial load (P.,) is:(Assume B,=1.10)

Mlx
=100KNm

Matx
=100KNm

Mlix
=190kNm

Mutx
=100KNm

Mlix
=190kNm

Muntx
=100KNm

iaaall 11/14
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- 3898.89 kN
+  4268.18 kKN
- 4567.72 kN
- None of these

34)

PRS00 KN
Part No. 3 beam-column: For the member —— Matx Miee
shown in the figure below which is part of an ol el
unbraced frame, a trial W310 section will be l
selected using (LRFD) method for the following P P
data:

]

E

S A

Pyrory = 12,500kN, H = 200kN, T Matx Matx
4 =13mm, P,,; = 3750kN, PLESI0 LN =55 kN.m =190kNm
Use A992 steel (F,= 345 MPa). Pur1800 KN

The lights section of the W310 that can resist P,,., = 4600 kN is:
a) W310x158
b) W310x143
c) W310x129
d) W310x117

[OF]

~

1
o0 o o

4 -
35)

Put=1800 kN
Part No. 3 beam-column: For the member PR N \at .
. Mutx Mitx
shown in the figure below which is part of an I -
. y, =165 kN.m =190LNm
unbraced frame, a trial W310 section will be l
selected using (LRFD) method for the following ' N

g JSal 8 pampall LY el g
W30 oLl ol Jial s aese 3

b sl o lall, (LRED) 33k Lis paaiul
Ly =Ly =4.0m,

K, =183,K, = 10, T A A

Prtory = 12,500kN, H = 200kN,

Mutx Mutx
4 = 13mm, P,,; = 3750kN, PLESO KN =5INm =190kNm
Use A992 steel (F,= 345 MPa). Pu=1500 KN

C7 If we choose a W310x129, the (KL),,,, is:

- 392

)+ 417
4 - 532

36)

Pur1500 Y
Part No. 3 beam-colunn: For the member L= 520 N Mata .
shown in the figure below which is part of an st o
unbraced frame, a trial W310 section will be l

selected using (LRFD) method for the following P2 P
data:

5 b e 1,8l sl

2 Ly W310 el

S oLl (LRED) -

40 m

L,.=L, =4.0m,

K, = 183,K, = 1.0, A A
Purory = 12,500kN, H = 200kN, T Matx Matx
A = 13mm, Py; = 3750kN PLE=E0 KN =85LN.m =190kN.m
Use A992 steel (F,= 345 MPa). Purl300 kN

The lateral torsional buckling modification factors (C,) for the member is:
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37)

38)

39)

1))
2)
3)
4)

1)
2)
3)
4)

- 1.67
+ 223
- 267

Pr=1800 kN

Part No. 3 beam-columi: For the member FLES20 1N Mat
nex

=1681N.m

shown in the figure below which is part of an
unbraced frame. a trial W310 section will be l
selected using (LRFD) method for the following

£
. sl sl N
L,=L, =4.0m,
K. = L83, K, = 1.0, A
Pyory = 12,500kN. H = 200kN, T Matx
4 = 13mm, Py = 3750kN, PL=5201N =85IN.m
Use A992 steel (F,= 345 MPa) Pat1500 1N
Poy. for W3L0x129 is....... (Use ELM):
- 11346.41 kN
- 22514.65kN
+ 37997.98 kN
- None of these
PrE1800 KN
Part No. 3 beam-coluniii:_ For the member PLES20 1N .
165N m

shown in the figure below which is part of an
unbraced frame. a trial W310 section will be l
selected vsing (LRFD) method for the following

data:
]
5
3
L. 4.0m,
5 .
K. = 1.83,K, = 1.0, T A
Perory = 12,500kN_ H = 200kN, Mutx
4 = 13mm, Ppy = 3750kN, PLES0 LN =55EN m
Pn=1500 X

Use AS92 steel (F,= 345 MPa)

Cyx for the member is:

+ 0.39

- 0.81

-1

- None of these

Part No. 3 beam-colunti: For the member
shown in the figure below which is part of an
unbraced frame, a trial W310 section will be

selected using (LRFD) method for the following

a

=

3

A
Porary = 12,500kN, H = 200kN, T Mutx
A4 = 13mm, P,z = 3750kN. N.
Use AS92 steel (F,= 345 MPa)
C7 ©OM,, for W310x129 is.......... (Use C; =1.30):

Miltx
=100kNm

Mutx
=190kNm

Mlix
=100KNm

Mutx
=100ENm

Mutx
=100KNm
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1) - 65326 kN.m
2) + 671 kN.m

3) - 849.23 kN.m
4) - None of these
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