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.a .., .., .. ..I.! 
~a ____________ ,-'Vl~1,1,n~n~1 _________ L~"llri1,1,"~au __ 

Problem 1 - Structural Analysis (25 points) 

a1m1 2 ,f1,1, LL<iia::i1,1,R'1 3.6 m ii~'1a1m1'il'1LL~'il'1 L \41u.i1t4~1'1 (tnwiimT,ti1t41rn,Ta 1.1 -
~ ~ 

1.1s) n1'Vl\4'il 1i 
:- .... ,¥ 

• \41WU.n~1,1, 
,¥ 

0 ~U fl.ff.a. 'VIU1 
., 

0 u1'Vl,!nu11rin,11 (Live Load) , 
., 

• U1'Vli!nn1LL~'1 (L0.~1::1E1U\4tlfitl1fl11) 
., 
0 .... 

• \41'VIUnLff1LLa::fl1U 

o ~llll~L~LR1LL~::fl1urini1~ii'1'Vli!n , - ., .... 
• m~ffllU'il"1JEl'1'Vl'\,l,1'il'il , 

16 

260 

160 

60 

cm 

kg/m2 

kg/m2 

kg/m 

O L"lfL'Vlanit4m1un~ ASTM A36 ('Vl1cl llEln. SS/SM400) , 
0 l"11flrnffllU1i,nn'il111'1L'Vlan SYS , 

• 11tm11ti11,1,1rn 

0 LLff'il'111 t.1m1fi11,1,1rn1'il t.1a::Lat.1'ilY1nl1,1,'il El'\,I, , 

B1 B2 

; S1 ; S1 ; S1 

B2 

: S2 S3 

B1 
Cl 

B3 

I< 
Gm 

>I< 
Gm 

>I< 
Gm 
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A '"" .., .., .J..:, 
,rn ____________ 1~~un~n1Y1 _________ L~"lll'lU.J~tllJ 

1.1 ,J.Jfi1 U 1 tu ~1 Load fin1:ii1n1J 1~1'1 ~f1.J ~f m.1-rf.J11~J1.Jrf u l~EJLL~~'1~1"ll 0'1 q5 LL~: qL 

nufi~l11.J'Yi Load rhr.JLU 

Wtwall = 

Wtconcrete = 
tslab =I 

DL=I 
LL= 

Wslab =I 

S= 

L= 
mslab = 

Info. 

160 

2,400 

260 

S1 

kg/m 2 

kg/m3 

Im 

jkg/m
2 

kg/m 2 

lkg/m2 

Slab 

S2 S3 

m 

m 

Qslab,S :~----t---+---~lkg/m 
Qslab,L -. _ kg/m 
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~ ........ d ,:ii~ ~a ____________ 1~~un~n~1 ________ L~~~u~~au __ 

1.2 ~llll~ht 
,¥ .. 

• ~u S1 11 q5 = 600 kg/m LL~:: ql = 600 kg/m 

,¥ .. 
• ~u S2 11 q5 = 60 kg/m Lrn:: qL = 1,600 kg/m 

,¥ .. 
• ~u S3 11 q5 = 2,600 kg/m LL~:: ql = 3,600 kg/m 

Beam 'b.1161 U ff Gh1fl1'SR1U1 OL111 L61 ti tJ il 

1.,,.,=i 
B3 BS 

Im 

Ht.,11:1 
Qwan- 1~m 

qbeam =I lkg/m 

Q, ••• , :1 
Qslab,2 -

1~m 
kg/m 

Qtotal =I lkg/m 
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inu..1~1-X 

• fl1U 83 LUU Simple beam 

• ..I D 

• Uniform Load (q10101) 't1n1::rnuumu B3 = 3,600 kg/m .. a . .., a..- o , 

1.3 ,h'IL'MIU Shear Force Diagram (SFD) vrrn1l'Yh1fl1U1tu'\•nm Vmax 

.. 
Q .... .... 0 ' 

1.4 ,i,WllEJU Bending Moment Diagram (BMD) VfHl1l'Yh1fl1U1tu~7m Mmax 
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' ' ~El ____________ 1\Km!n~mfl ________ U~'llfh!..1~EJ1J __ 

1.6 ~1111~'li 

• ~nu B3 iiim"nl.::'11El'11~,-..,~f1..1 '11'VIUnlJ11Yln (Load) SFD Lrn:: BMD i..111.I 
, 'U 

12 

,------------------,--
\ \ 

\ \ 
(Lateral bracing) 

p 

l\lE i l\lE l 
l1 

, ... 4m ., ... 4m •I 
., ... 6m 

•le: 
6m >le: 6m 

(fl) Frame 

- .____6 -..__2____.4 I _ 24 

6 

48 
(,i) SFD (ton) 

48 

- 72 

(fl) BMD (ton-m) 

• ti Fb = 0.46 Fy 'lumi- trial LyJEl'V\1'V\it1i~L~1liU 

- 12 

,1..1fi1i.r-rn.1.'Vl1 Required Sectional Modulus (Sx,req) LL~::LaEJn'Vlit1i~ 

'11Vtumu1~~~ (hh~LL~~-in11fi1u1m1111~ uua) , 
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' ' di .... ...., d d Q.,,r ~0 ____________ 1~GfUn~n~1 _________ LN~~U~GfOU __ 

r~:::::::~::::~:~~::~:~~-~:2::~~~~~~~::::~~::~~ 
! Assume Fb = 0.460 Fy ! 
' ----- : ' ' : = ksc i 
' ~---~ ' ' ' : S - 3 • : x,req - cm ! 
'------------------------------------------------------------------·--·---------

---------------------------------, 
juse section..._ ___ w ________ _ 
' ! 

i : 
' ' ! 
i 
! : : 
' : 

!?.L = 

d 

Sx = cm3 ------.... 
rr = cm 

A1/d = cm 

544 
.p;,= 

5,355 
.p;, = 

L _________________ ,...,_ ___ _. ____________________________________ ,_._ ___ __, 

1.7 ,i~fi1u1ru.~1 Actual bending stress (fb) LLN:: Allowable bending stress (Fb) ~o~mu 

LLN::'111,1 ffou11m uiifl11 ~tlN D'111E.J 1 um1fu LL 1~.r91~10 Lli 
!°----------------------------- Lb =2cm --------------------------------! 
' ' '-----------------------------------· ------------------------------------· 
r----------------- -------- --------·------------------
: Lb_ 636 
! b1 - ............. .p;,-
! 
' : 
' 

! : 
! 

1.4 X 106 

............. ----= 
Fy 

·-----------------------------------------------------------------
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~ ... ... .. .al..!, 
~0 ____________ 1~~un~n~1 _________ La~~u~~ou __ 

---------------------------' --- ... --------------,---- ... ------------ ---------------
'IJ1-3fl 1 'IJ1-3fl 2 

Mmu:J 
fb - 1k-ksc 

M1 = kg-m 

M2= kg-m 

M1/M2 = 

Cb= 

Fb,Buckling =~----------lksc 
Fb,Torsion - • - ksc 

_____________ Fb =...,I _______ __._lk~-~----------------

1.8 ,1~~1u1rn~1 Actual shear stress (fv)LLa:: Allowable shear stress (Fv) LLa::?J11'1~ElU11 

muii~1111u a 0'111 EJ 1 un111ULL 1~ LuEJu ~1EJ Laj 

--·-V m~. :E3 ::-·-······-·-·-···-··-·········-··-···-·1 

l .!!__ =D 3.;;_y9 =D!. ! tw V ry 

! r 
0 I 

1------------------------------~~--~ ... 1 _____ 1 k~~------------------------------_! 
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' ' ' ,::!I ...... ,di ...... 

~El ____________ ,VlffUn~n~1 _________ L~~nU~ffElU __ 

1.9 ,1~~1u1mvi1 Axial force (N) ~El'1LITT C1 ~ 1.10 ~1111~1i Axial force (N) ii~1 106 ton 

utj1u.ffu~ 1 Lrtmi1viu~1iiM1LLYi'1LUYn:: LL~::~1111~1i Fa= 0.46 Fy ,1'1~1U1nl."'1 

.ffu~ 1 LL~:: 2 (Li1111~1imu W600x175) Required Sectional Area ('\,req) ~El'1L~1 

' ., 
1.11 ,J'1L~unviu1i~ W section riii\'l.1viimu1 
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eli111~1U b/2tf LL~:: h/lw ~El'1VIU1i~l11Elci 
'IJ 

1u limit Vl~uhl 

W200x65.7 ,J'1~1u1mvi1 Actual 

compressive stress (fa) ~El'1LITT 



~ ... ... .. ,=;t ..! 
,rn ____________ 1via-'\.m~n1'-1 _________ L~"lll'lU.Ja-m1 __ 

Problem 2 - Design of Column (10 points) 

1f11.JLVhllLL1J1J Braced Frame 1u1tJLijuLf17.J~i'1.JLl'lan.fumu1nv-i ASTM A36 (~7EI 3JEJn. 
~ ~ 

SS/SM400) viu1i~"lJEl.JLa'1~EHJi1ulu (Interior Column) LUU W200x65.7 LL~::~u1i~"llEl'1fllULUU 
~ 

W600x175 

p 2P p 

E N -.... 
0 I 
('! 
N 
II 

~ N 
I . I 

E ~ 
0 • I 
('! 
(") 

II 
N 

I ~ 
I 

L = 10 m L = 16 m I 
(a) Y-Z Plane (b) X-Z Plane 
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-- .., .... .. d ..!, ~a ____________ 1~~un~nM1 _________ L~~nuJ~au 

2.1 ~1u1ni.~1~1 Restraint factor (G) ~tl~1r.Jtr.J 2 "ll7.J~aJLITTiu 2 

Ix= 
L= 

Ix= G= Ix= 
L= L= 

Ix= 
L= 

Ix= 
L= ,-x- G= 1. = 

L= L= 
Ix= 
L= 
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A ..., ..., ,. .d ~ 
~u ____________ 1~~un~n~1 _________ L~"ll~u-.1~uu 

2.2 ~1u1rn~1Ti1 Effective length factor, K "llu.JLITT ,nn Alignment chart r1'1.im {LL~~.., 

nTHnmlfu LL~::t!1UT11 K t~u1~,"lf°rWIUmJ 2 ~1LmU.J t~FJ~1LL~U.J~ 2 Li~.J'n1FJ'll1FJ 
" o ~~u 5 Lr\1,Xu L'liu o.55 1.30 ~1u 2.15 Lilui,i'u) 

K = X 

K = y 

50.0 
10.0 
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1.0 
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0.4 

0.3 

0.2 

0.1 

0 

G,._ 

a, 

K Ga 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

(a) Sidesway prevented 
(Braced frame) 

a, 00 

50.0 100.0 
10.0 50.0 
5.0 30.0 

3.0 
20.0 

2.0 
10.0 

8.0 
1.0 7.0 

6.0 
0.8 5.0 
0.7 
0.6 4.0 

0.5 3.0 
0.4 

OJ 2.0 

0.2 
1.0 

0.1 

0 0 

GA K 

00 

20.0 
10.0 

5.0 
4.0 

3.0 

2.0 

t.5 

1.0 

Ga 

(a) Sidesway not prevented 
(Unbraced frame) 

2.3 ~llll~Li Kx = 1.36 LL~:: Ky = 0.36 ,J.J~1U1nl.~1Tl1 KUr "llu.JLITT 

(KL/r)x= 

KL/r = 

r -y-

(KL/r)y = 

2.4 ,1-.1~1u1ru~1Ti1 Allowable compressive stress (Fa) "llu.JL~1 
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