Problem 1.1 Solution

S\TUATIOM- TVe C,raSS*SQ{S‘TOn & o coof 5 * e haade
of e naterials shaon.

SKETH:

o "D‘\'njle_-Fh.} Uch“e,rF.»od‘R'm}
3" Po'l\jf;\'\é(‘e,ng Faon Insulation

b ! Mechanical Dok

OBIECTIVE : Determine Hhe wnfackared Adeod lend Pressure ohr Hhe

oef Cross- SQLJ(‘\‘GV\

ASSOMPTIONS:
= The mechanical duet allavance Nlax:[wd'c].'} represesits  the self - woergt
of +his la” dluc:\"

CALCULATIONS:

From Table e Desd Load Pressures of Comnon Construehion Materisls |
Sma]e. - Pl"} u)cd‘e\ri:mc.‘c'mfé, 0.F FS-F O g2
Pﬂ\%ﬁ“-&nm foam  (o2pstfn '3'“‘\3 = Ol psf (lou,{n‘/ivb(%“) = BONy, 2
Metal decle, 8 g 3.0 pst 40 My 2
Mechnica) duedt allavancq 4.0 psF 190 N2

STe3m T
—

PD-‘- 8.3}:54: = 3%0%2




Problem 1.2 Solution

SITUATION: The cross- sechion of a Floor is 4o be
vade of +He maderials shaon,

SKETCH:

2mm Linolevm Tile

25 mm Reinf Cinder Concrete

Corruqated ~ S s % | “ = —
o e 2mm N/ N\ N\

Z5mm Gap

200 mm Meob\am'Ca [ Duct

) Emrn
D,L“‘ /J‘-lT 5_0."‘““ Stls‘acnduj Steel Cb\ahngl
d ACCQJSJ"'“*‘ F'—ubw Boa el

OBJECTIVE: Determine Hhe unfadored dead lood Ppressure

"i:cr Hhe -ﬂoor Q,ross-sechm

ASSUMPTIONS:
- The mechonical duct allapance O.c:\ecIUcd’el% represents  the
aaw-wen'ah* of Hais 2%mm  duet,

CALCUL ATIONS : |
From Table on Dead Load ’\Drcssurts of Corman Construchion (V)a-\-fs
and Table on Densities of Covmon Constrochon Matls

Lineleum o azpha tt -Hcil Yo in ( mm) 50 N/w?
For Bosna "'Hm'ck, lincarly scale = 25”/»047'
Renfareed Cindor Concrete 13 M, (39mm Y Haomm( P )2/ 275 N 2

Mechanical duet allomvance 190 My, =
Suspemb.z[ kel  clannel ﬁ\da‘i’&lm JOO My =
159()1&//"12.

pc 1590 Neo = 33.25,5¢




Problem 1.3 Solution

S ‘TUATION.; A Par"r\.'k\o’\ M“ Is +o Ee

W\am(f CfF SUm on
both oides of wood studs. J4F
SKETEH

3

o

a“:
&
A\

OBJIECTIVE - Determine Fthe  Unfectared

line leoad

3en6ro:ftd Lna
e ﬁdF-wu‘s\A“' of e Pa,r\-ihb‘\ wall .
CALCULATIONS®

From Table an Deacl Loacl »f Common Constrvchan Moderials (Ca-n antn‘i“S)
Frome pav{-{-htns - Woed or stel shfds,}z"" gypsum eachh Sicle

P 380 N4z
Nsvét P o Fra /unit of wall gocfaer
Cowert fo line |oad
Ly = P> he}sh‘f' 380”{”,_ (3m)
[140n,,,

Loot'= 1140k, ’

wo




Problem 1.4 Solution

SITUATIOI\/: A Pa-r‘H'}-icn waoll (5 + 'pe made
oF gupsum  on bath aides of el Stvds

SKETCH:

OBJECTIVE: Determine +he unfactored line load ﬂencmﬁ_c[
b‘é +he 5&{@— weigPﬂ' of Yhe 'PC\'("H tion wall

CALCULATIONS:
Fr'om Tab[{ on —Deacl Loac( o'p Comw\m Con3+ruc+\‘0ﬂ

Materio\s (CDmPoneﬂH ) )

Ffame Pow-\-{h clm‘s - L/Jood or Steel 5‘\'\/615) ‘liih ﬁ Psum
cadn s)de = 8 psf NOTEL p 18 foret fonit  toall surface

Con\m& +o hne, lOac\
w = px he.‘sh"r = Bpst (126)
= 9k plf




Problem 1.5 Solution

SITUATION:® Floor (&8"“* for on office. building has offices
aroond twe cormdors. The intevior walls, Fhr\—'.-'n‘ms
are li\cd:j to bbe moved over bime.

/

SKETCH:
O‘F'Fice, S
l Corridor _ R
O'GFO'Q_,:.
I_ orridor
Sffices
OBIECTIVES !

0“) Determine 'Hf\i. AN MM Ur‘r'po\&drtd (\'Vc (oads 'Fo’
offices oud corvidors. ’
b) Popose o way bs deol With corridors mo;ing over Hme,

SOLUTION :
a) Minimom  onfeckored  live loads :
OfCicos = 50 -Ps-f-' = 2.40kﬂ/m¢

Coreidors = So psf = 383 khg,2

b) How Aeal wth c\ﬁangin Coreidor loc‘ac(-.‘mas:
OP‘HCM" :D?.siSn evitire fleor for Hglus—(- [ive /oad/ corri'dor
& Mfgh‘ hawve Siahvﬁmy& cont \'mP'lica:{-.‘ans

Option * Design all individual  members for (m‘:a‘ms* live load, Corridor,
-D,g,s\‘sn Lloor %35\&“ £ a we_u‘g‘ﬂtd OVeragt {ive
load: Siner corridors wo il doly  less Space than offus,
0.25(80ps#) + 0F5(50 pst) = 575p5F
0.25 (Z4otMg2 )+ 035 (3,030, 2) = 3,43 kg, 2



Problem 1.6 Solution

N

5|TUAT'ON= Floor 10\50}“‘ for o I brar l'\.O\‘S Om‘-{-",
| stack areas reading afeas, ~ and corridors.

The areas il \fktLuJ be re_armnaé_d over
Hme .

SKETCH:
?EQcIiv‘\q Areo, / %
Stacks @
S‘I‘ac\cs O#Fi(gs
Stacks ;s{?b
R eacl ;'ng Area T 'Qg
OBJECTIVES:

0\) :De,“'erm\ne 'H'\e MoNimuUm Uh‘lcac{'ore.d li\!-e lQchS 'GJ(‘
offices | shde areas, reacling areas, and carriders,

b) Propose o wo\% +o deal wi oreds t‘mrramaing
over time .

SOLUTION:

2) Minimum unfactored live (oads:
OfFices = B5Opsf = 2.40 kN/m2
Straclks = [50pst = F18 kN /e
'Rem\\ng = Qpst = 2,87 kN2
Corridar = 80P5‘c = 383 kN2

b) Hav deal woith Pos‘s;b;“"\' & r'c'arraqua areas
OPJrion'- ZDes-‘ﬁn entire Floor Hor 'r‘-ig es¥

hve load ... stacls
- Miﬁ\ﬂ"' hawve S'tgm‘-ﬁcan*‘ Cm*‘imP\'\co:Hms

Option: Design  all individval members - \nia\r\u’\-
Wwe load - stacks ,
'Das:$h Ploor system for & weighted averaqe
&F 4he two \m'ahwt- loods | stacks and corridors,
For e,xaumpte}
o5 (150pst )+ 0.25(20ps) = 32 pyf
0,35 (318 kA )+ 0.25(3. 0302 ) = (. 3% kN2




Problem 1.7 Solution

SITUATfON: A +ross Lol carcy e load over “hae
edﬁe_ of a roof

SKE‘TC,H:I

lot | 5A | 15 A [

P-7.0k

OBJECTIVES:
a) Find +he design verbical reachions at A) up and dawn.
b) Find e desiﬁn vertical reackions ot B, up and doum,

CALCULATIONS:

Deoad loael ceactions

=35k 22 Mg=0= Ag(208)- 3.5k (154)
4 A35+z 62k (+1)
on Jsal|  sa 3
Ayp By +1‘ZF :O=2.62k-35k +

53”‘. 0. 28k (+1‘)

Live load reachons

22 M, =O=-2.0k(304 )+ Ay (204)
Aﬁ’— +30k (+71)

b o } 20t 1
R=z.ok Ay By *TZFS:O=—2.0L+3.0L + By,
B\ét.“ = 105k (+T)

Q) Dés.l n Vérlf'ha.\l r(_ad'\OnS Q{' A
13:-4-5« are pos:hw So Us¢ combinahons Fhet wayimize both
Dol b Aju = L4Ayp = | 4(2.62k) =+3.(tk (+1)

Corb 20 Ayu = LZAgo + ko Ay, = /,z(z.oza)+r,¢,(3.ou) =+, 94 K (+1)
Sumwun,a

A‘é, 294k (+1)
ALA& = net poss ble



Problem 1.7 Solution (continued)

b) Des(gh vertical r-ud-«clms a B
Poshive?

Moximize desd sina posrtive,  minimide bive since peqotive

Camb (= Byy = 14 By, = L4 (0.28k) -+ h23k41)

Comb 2 Byus h2Byy + O By, = LZ(0.88k)+ O(-1.0k) =+/06k(+])
N63m+I'Vo'.

runimize  dead  Sinee P°5;J“IV¢)- mavimize live Since neqative

Comb 2 Byu= 2By + LBy =12(088k) +((("hok)= — O.5¢k(e1)

Buk d{ad W\iﬂ‘lf\"f be less Hooun a\«\‘k;t,‘\wpo.‘\‘td

Covb 20t Byu = 0AByp + LGBy =O.9(0.2801)+1.6 (-10k) = ~0,8Ik(+1)
Summav%'-

Byu =" 123K (1)

B:j_u- = -0,8IF G‘T)



Problem 1.8 Solution

SfTUATfON: Aca,@rtﬁ f'ﬂf‘h\ﬂ:ﬁ% waall {s verd 'CO‘* o dﬁ\P\ﬂ"h ‘L"ank ot
& N Feo . The woel) mmrls c,\fnwc. Hhe '.‘.w:\ o feo Rk,

SKETCH 2
A A
Lol Salt
o ater
Soil 1z T
& ]

OBJIECTIWE: Determine +Hha prale  desiap  monmts ('-? and §) at the base
ot Hhe wall, A,

AssumPTions
— H\‘é&ﬂ:s\'&h; am) pe o s 45 Fc—F
= Hadrosheht Fressuve ot galt ke~ 18 lot.l Pc,'F

CALCULATIONS
FPor o |# wid stelp,

PRI
Ly
e
4'5? of (IZ-HXJQ- s'}rr'P) 3 P () rc; (lﬁ’ﬂ-)(l{-l- ﬂ"h‘p\ = q(al b/ﬁ'

= 540 by

Fluid load effect | F:
M+ £ (o2t )(15M)(5H) = Bl, 070 lbhs (D)

Do load effect, H:*
MH g (540 beY(i28 ) 44 )= = 12,960 lb# (9)

Desiﬂh Maonnt ML: [
Fluid bods ore Coroined ot D m  losd Combinshans
'5ol\\ Youds  have o fecrer ravee al 0% 4+ LG pernarun | o O fo LG € eight be reweva|

Consideratoe 4
~Tank §ometivus mishic{}ga Lactar o F o be Zere
= Evcovation of soi) (eq for vepair) s ?asa."ale) but con Speedy “Hrat
bk 13 emphid Yoefoe treavedve.  Se e nud ko conmidiy H remaced wohil F"adiwé’

Comb 2 medifieds  A2ZMs + QMY = 12(3e 1 kR) +0.9(2i50kk) =]+ 3) (14 (D)

it

£
Comb 2 modficd again?  OMy +1eM = 1((-/3.0t8) - 20.3 8 (D)




Problem 1.9 Solution

SITUATITON: A rewdorced Concrete beam (e eimral'uot f‘au\omekd bot o/cr'(mmgs
e supports on ot sides.

SKETC H:+
[T T Lo
J’ 'L w i}wbha\"ufm
K B
Hal G Tl

OBJIECTIVE:

])eﬁ-grmine +ho  Aeslian (Mmzimum fodored ond combined vdut) mm.n‘i‘s}
posirive and negative ot midspan B.

ASSUMPTION *

T"fi\ﬁ ‘:Qic U_j’" O’P '\‘\\l CC)i\tl‘"d'-:‘. \‘5 \)(\\‘{:@(\’\\‘ ta lsm(«_’ +\"() Pogﬁ;b‘,h*g O‘ﬂ'

\ntaviee C\Qﬁc& lmel ‘“\ SOy aeeos .

CALCULATIONS =

Dead load:

L_Ilve. lOOu:( .

F‘-ind readhion’
WEM, 20 A (4m) - B ((m)(2m)

A'; = + 74 Id\l (+1‘)
Find moment : ”
B SMey =6 = 240 (2) - Blaly, (3m)15m) - M)
D
MB =+ 12 kNom (7+t)

Breald Vve load e Fwo Pa*-clws baavse tacdh cavses dfRrent ef‘jn ™ MB

\L—I_— w]_:“’kh’/fm
i
g
1o kN,
[
|m£ Zpa L)

32N

Find reaction:
DIM=0= AL (4m) = 16kl (4m)2m)

A, =+ 32k (1)

Find moment: ”
RIMet =0 = 32kN(2m) - lokigy, (20)(1m) - Mg

M, =+ 32k (34T)



Problem 1.9 Solution (continued)

1bleNg,, 16y,

’L_,j —co o m Find reachon'
'i:{z 4m i,f_;: QEN\JOn AZ (4m) + l(,LM/:ﬂ(leO.sm)
Ay CB = 1l6kNy, (1m)(4,5m)
Agz =+ |, kN (+1‘)
f [N/ 14.
b D Fine moment* )
5 2r DSMey20= 1ok (2un) [l (11 )2.5m) ~ M ]
lokN bz _
Mg = =8kt (5.0)
c@”\bino&'n‘ms g
Comb /! = [ 4MS = l.4(/2kM'm) = = 10, B
Ccn-;b}?' /V\; =/, ZM: + |, (o( M ) izg_rum)” 6,(32/<~m ~SIN. m) 528/<N'm
Consider anly L -and' causes “
Covl Za. M = 2My +1LbMg = 1,z(fzw-m)+/u(3z.w-m) = (5,6 |
Lonsider mlla L +Wnat cavses =M
Corls 26+ Mg » L2M3 + L6 MG = 1.2 (12Nwn) +1lo (<8 kN-vm) = bkl
consider D being gl Since D canses ‘\’M
= = 2.0kNm

Combs Zet My = 0AM + 16 Mg~ = O (1261w} + 16 (Bl m)

:Deﬁt‘gn Mome.n‘f"s:
+ Mg = L5bm (17)
- M;; e

- Z.OkN-m (51—T)




Problem 1.10 Solution

SITUAT‘ON A P P Qo\rnas Loure arcl.us L a b S‘f\wmal

OJ(ZYPCA%S
SKETC,H‘ o Pb .L
[
1
B =40k
|Néu+ral 'PL= Zo k
| K\S
L& | 3 |3M (o4

OBJ—ECT‘ VE 2 US\ha'Hma ASCE T lood foctors and Combinations,
deﬁ,rmme “‘he A 6\3?\ \[erJnCcL\ Loren ond
des\gn momevﬁ-

CALCULATIONS:

Unﬂcac:(’oraé Q—C'P-ec_‘(' OQ one O.J+£Y loac(
¢’P

2] [
Q 1ZF -0 Fy- P
| g

T 5 Fo= 40K (1)
Ry = 20k ()
A
M D3 My, =0 M-P(3#)

M= P(a#)
S M”= 4ok @#) = 360 k. 4(2)
M= 20k = |90 k-f(2)




Problem 1.10 Solution (continued)

Unfoctored effect of one inner load
lP
]

| 36

|

+tZFg =0= F_‘j ~IP
Fy= P
T &o By =40k (i)
Fy =20k (1)
-QZMbase:(Dz N\-P(39)
o M= P(3F
2o MP=40K(36) = [20kA(R)
M-=20k(3H) = COKA(R)

Vertical reaction

Al &‘J‘al'w.d loads cause Upward (‘;ac:l‘n'm,
56 moimi ze effeds of ‘E\«m app\\ecl loads
o moximize e quard reachon.

7 Ppply all live loods
Use lm—gesjr load factors

Comb 13 Fyt = 1-4(ZF) = . 4(40k + 40k + 40k + 40k )
=224k
Comb 23 F' = |.2(2F) + Ll GFy)

l.
1.2 (40k +40k x40k +40k) + b (ZOk + 20k + 20k + Z0k)
. 320k

Larges* Governs
A K ZOk]




Problem 1.10 Solution (continLed)

N\ oment reaction

Lefk side loads create ¢lockwise qum{-J r"fsfrﬁ sicle
loads create cainterclockwise Mmament

Since  live load  can ack ay\aw\')enj Mo omeyt bl
eccLr  wheon live load s Onia on One Side

Comb 2t MU= [2(EMP) + [6(smp)
= 2 (36OKH + [20kft = (20 - BLOLF)
+ 1.6 (1BOKF + (LOKA)

= O + 384kft
= 384 kH+

Dead load M\g\n{" hot l—_;e +he sSame -Car each Sircl.o,\".

LWorst case pooold be \r\mua on one sde 3 light on Hhe other
Comb 2at M= 12 (M7, )+ 0.9 (ZM],,) « L6 (EML)

lef+

1,2 (20kR + 120kA) + OA(- 120 kft - BLOLF)
+ .6 (1BOLA +0O\Hf)

53 kit — 432kA + 284 L+

528 kH

1l

iy

Larga:ﬂ- govo_ms
s | MY = 528kFH




Problem 1.11 Solution

SITUATION: Two sicel beams ace connectd o +he corner
of o cantilevered balcony. The Loch, nat flanges,
of one s bebed 4o o eb sk Fener of the
e r

SKETCHES

e e

ELEVATION

TIDEALI2ATION: Pinned conpection




Problem 1.12 Solution

SITUATION: A Corcrede beams = talvwmn Connection was cast
wirh retehis on to sides. The beam (s
continbous over +he column.

OKETCH =

!

ELEyvATION

IDEALIZATION: Pinned cannection between cofinocus beam ornci. olumn




Problem 1.13 Solution

SITUATION: A pi\(cﬁ']ng connection 5 used n a brn'o{gz
girder to~ cllan "H‘lerma[ G‘APanS\m and

Con+ra cﬁan &

SKETCH :

pecdecnee Gl L

ELEVATIO 0/

JIDEALIZATION: Ro//cr tonnection




Problem 1.14 Solution

SJTUAT”ON: Twoe pieccs of bridc‘ C\irﬂtl’
axe s?\'\ce_d '\'OgL“f‘Nr‘ <

AKETCH =

(rnost oommm)

oz

P
FPLAN vipW

TIDEALIZATION ® 'Rijicj connection (also calbd 5}-:(*&8.
in+this :sl-l-uex-l-‘on)




Problem 1.15 Solution

SITUATION: A reinfrad concree  lumn has o Corbels,
3 On each corbel ovs a girder on an elasomenc
P&cl +Haot aﬂ:}u}g e,xpam;m and (Gn'f“fax:.‘;'?‘:f"‘
of +he girdu’.

SKETCHES?

ELEVATION

L s
PLAN

IDEALIZATION : Foller connectionr




Problem 1.16 Solution

SITUATION: A rcck'mg element supparts a bru‘dge sirder.

SKETCH =

(@}

TDEALIZATION: Foller ‘55uﬂxr+ 7




Problem 1.17 Solution |

SITUATION: A steel column I5 atached +o a

concrete Pi”ar' with bolts arwnd
the entice steel member Per'.md-o,r.

SKETCHES?  Concrete 05 Support

!

ELEVATION

Concrete as Ansther Calumn

ELEVATION

TDEALIZATIONS:
erc] Suﬁ,c;r} ﬁfgfd Cmrm.-jlga;;.q

DISC JsSIoN: |
14 the Concrete Pi”ar s much stffec  +han e Stel Columng
tHhe dermation of Hu toncrete 15 much smallie than Fhe  steel
member, I +hat Coase , X Coan tonsider +he  oncrete do ke
lYYTW\OJOLb(l" 'Pf)t{lcj SUPf.:a'J‘.

£ we are wnsure of the relative shfivas o i we
wont o caside e deformation of Fhe Cmcre'fe_, Consider
‘Hfﬂs +o be 2 dec*’lth‘. t'1léid A




Problem 1.18 Solution

SITUATION' A | road JDrt' icdor ces’s  on
0N SFFW+ qnc)ﬁﬁlreédalh He Concrete
abutm ent

SKETC H -

777

ELEVATION

IDEALIZATION: Pin 5uloﬁ|:o—+




Problem 1.19 Solution

SITUATION: A short, ravndad elemant su)opor’re.
8N br\dge S\ro\er

SKETCH:

7 i,

TDEALIZATION: P ‘SuFf:tr‘lL

- 5“3”1’1‘" vourdadl ""‘Op ellows ratedtion
- ghort block anchared +o  Concrete Plﬁr’
restrains  Worizonya\  move mond




Problem 1.20 Solution

SITUATTON: We ore &S"ﬁning Y F\ﬂﬁ‘%wm Lo & atei cal S"ro?a
Twe  etrwckural Cmp‘fcjurx{';ms girt bﬂ-;ﬂ% Consu'clore.

| BKETCHES:

c 38%190mm \jellav Pine,
A [ Zm

Option | Option 2

|
. OBIECTIVE 5¢
| For each stvekural confiquration option
0‘) Deaww +he (dealizeel fve loads on beam BE and irder ABC
b) Drcuwo +he idealized deod [oods on Ieam BE and irder ABC

- ASSUMPTIONS:

{ o) Floor diophragm (s muclh mae Lloable astof pone than the
: SOPPMM% lbeoms 3 girders

b) Leod qoes +a the nearest 5Uppm'-ﬁn8 ey et

CALCULATIONS
0.) Live Lood
Sina +Ws s part of o thatrical stage,
P‘—= t.18 kh‘/mz (-F‘,-om Live Load Pressure -H,\bb)

OP“'l’a\"\ 1.
§dem | | T s webda(onn)s 430w,
! ‘<——|—»:e—|-——>: Ai\' Zm 7D i
i l | | Aé_ -F?ZMD:' O= Ald {2.«.—.)-4,3“&”/‘“ (ZM)UN\)
! ‘<——|—-!‘—|-—’| A;=4.3[w
i ‘ ] ]
| A ~
| .+'_“]' ) +_| = NeTs! ¢ (5 Same Cg 4.3 g,

A B C

(06 1Zm |Obs

Tl wosnewa(1zm): 8,62k,
[@]

| g% 2m
B

one-way erehon

E
DIMg= 0= BY (2m)- B2 1, (2m)(1m)

3
B; = 8,02 LN
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