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SKETLH:

i %wwﬂl(’_ F‘L} U’D.{‘(’rt:yodan%
3 Po'l\_éﬁ\'ﬁ(‘ny\g Foom Insvlahon

VA WANTE S
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OBIECTIVE : Determine Hhe unfackored Adeod lead Pressure har 4y

roaf cross- Seedtvan

ASSUMPTIONS:
- The mechanieal duet allovance a&ecl[ua‘hzll} I’bpf‘(:ﬁ”w{s e gelf- ux\gh‘f
o—@ —Hm:: [0 duc:\'

CALCULATIONS:
F;"(,)y‘n Table on Derd Lond Fressureg of Comnon CQA{-‘;{Y\:C\'\'OY\ Materiels s i
5“’13'6 Plu&' Lox\‘fr?mr_? " 0.F ?s‘p OMAn? i
PD."Q 3‘\‘-&rcm foam (o 2\73V¢n)(3““) = Ol psf (IDuAnl/.‘vb(E"M) = 30N 2 i
Meta) dg_d\.:_' 18 qone 2.0 ps‘F [40 N/, 2
Meaviea) duet allavancq 4.0 psf 190 N, 2

2= 8.3pst 5= 390042

Py = B3pst = 390442
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SlTUAT'ON~ l_l"\e cross- Sec:l‘fmn QP a ‘Ploor
vade of +he matkerials shgon,

SKETCH:

Dmm

o ome N/ N\ A
Mol Deck. 20

Z5mm Gap

f-cr +Hhe -ﬂoor c,ross—sechm
ASSUMPTIONS:
aal?-wm'a‘vﬁ of Hhis 200w duyet,

CALCUL ATIONS®

and Table on Densities of Covmon Conshrochon Makls

Lineleum o asphalt hle, Vain (bmm) 50 N
For Bosna -Hodc Linearl scalc. =

Mechanical duet allovance

Suspencb.c[ skel  clhonnel ﬁ\azd'em

pc 1590 Neo = 33.25,5¢

flog raﬂg}lgx@eg |r/soIL|Ation -manual-structural-anal SIS hans
gSAil.com|, Phone:+989359542944 (Telegram, '

is‘*b%:a

Linolevm Tile

25 mm Reinf Cinder Concrete

200mm  Mechanical Duct

il o Eﬂlh 2l G‘QP

D ].L /ch 50 mm  Suspended Steel Channel
] P
7 % Accavstical F\bor Boarel

OBJECTIVE: Determine Hhe unfadored deod load pressure
- TL\G_ mec,\nan‘\oal dud’ Q.ucwm’\t& O.c\&ciu.cd’é't& f"e.P(“eS;c.thS -‘Hr\e,

From Table on Dead Load 'P,- c=sures of Cornan Cons+ruc‘\‘am (V)a.-Hs

25N fm*

Renfarend Cmdw Conerete 13 kNG, (1('6\'“"\'\3( '?I/WMMX“MQN ) =/275 U/m

190 My >

[Rels] f\/ﬁ z
1590M,/,2

hat__SAPE__E

on/

itaa)
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o " ;
) ITUAT]ON' A f“l‘\"‘\‘o’\ M“ Is +o Ee W’\am(f CfF SUrm on
bo-ifqa%\‘cl::s of wood studs. J4F

SKETEH X

3

o

4

OBJIECTIVE : Determine the Unfoctared line load 3@5.»03:6 133
e ﬁdF-wu‘S\A“' of e Pu\,r\-{h'Ch wall .

CALCULATIONS®

E‘onn Ta-l'ob_ Gn Dcacj mel o‘p Cammm G?\S'h‘\/t‘/im Materials (Cﬂ'ﬂlamtﬂ'i”‘)
Frome pavH'ht‘ns - Woed or stel shfds,}z"" ajFSUM cach Sicle i 380 M4,z

Nsvét P o Fra /unit of wall gocfaer
Convert to line |oad

Ly = thefalfd' = 380”{”,_ (3m)
= [l4on,,

Loot'= 1140k, ’
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SlTUA‘“ON: A 'Pa-('H+i0ﬁ waoall s + 'pe, mad e
oF gupsum  on bath aides of el Stvds

SKETCH:

OBJECTIVE: Determine the untrctored line load ﬂ{’.nemﬁc[
by ‘the self- weight of Yhe 'Par+.' tion wall

CALCULATIONS:
From Table on Dead Load of Common Construchion

Materia\s (CDumen’rS ) \

Frome Parkih ons - Woed or Steel ““\""CJS: Lin Ypeum
eodn s\de p = Bpst NOTEL P 15 Horerfonit Lnll surfoce

COn\N,r‘l‘ +o \'\ne, lQac\
b=, D¥ he:‘sh‘f = BPS‘F (12&)
= 9k plf

on/

itaa)
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SITUATIO N # Floor loyeu + Lr on offica, boildin has ohfices
around twe cormdors. The interior walls, F(,r\—'.-'r.'ms,
are likdfj to bbe moved over bime.

SKETCH:
O‘F'Fice s
| Corridor ) I
R O'm'a_s
I_ Corridor
&ffices
OBJIECTIVES!

a) Deterpaine e  minispm onfocored  (ive (oads For
offices ond corricloes. _
b) Propose & way bs deol With corridors mo«'ing over +Hwme,

SOLUTION :
a) Minimom onfackared live loads
OfCicos = 50 -Ps—f-' = 2.4 khf/m&

Corridors = 80 Ps-F = 383 khf/m"'

b) l“law ceal A A c\ﬁan W c_g-rr{da- (ocgcl-n‘ans:

O{;-l-:'m'. :De.siﬁn ertire oo o f’\'fglus-ﬁ [ive /aad/ corri'dor
= M.‘Sh‘ hawve Siahvﬁmwf- cost \'mP{ica:l-.‘O/\s

OP‘Han: _-Dtsiﬁh all individual members For (m'a‘ma‘l' live lom:{, Corrydor,
Design Ploor aystum £ar g weig e averege  (ive
lood. Siner corridars ol doly  less Space +hoan G-FQC.LS‘
0.25(80ps#) + 0F5(50 pst) = 575p5F
0.25 (240N )+ 035 (38310, 2) = 3, 4% kg, 2
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5|TUAT'O’\]= FIOOF 1Qtjm+ '%r Cr l\'brar l’\o\s O‘P'C\'CQJ
stack aceas, (eading afcas,” and corridors.
) The areas  will \tkcu,J be (earvanged over
' +Hne .
SKETCH:
?Eﬁclimq Argqu / %g
. Stacks éy\
S+QC‘U O'pFi(eS
Stacks (}\{?b
ﬁrmd:'ng Area T~
OBJECTIVES:

Q) Determine the minimum  unfadared live loads Lo
offices | stade areas, reacing areas, ane cerridars.

b) Propcﬁe o wWay s deal ol areds rgarmnamg
over tme,

S0LUTION:
&) Minimum unfactored live [oads:
Offices = 50p 54 = 2.40 kN/n2
St cks = [50p = F 18 kN/m2
Reading = Op 54: = 2,87 kN/m2
Corridar = 60P5‘c = 333 er/mz

b) Hauv deal uunJr‘q Pos&lbll-\- cF r'e:arraw%\ma areas

Option: Desigqn entire Floor £ highest live load ... stocks
P 8 i
= Mignt have Stsm-ﬁcan*‘ cost .mP\\co:hons

Ophion Desian  all individual members & HS‘““*
hive load - stacks
Desian Floor sustem For a  weidnted oaveraqe
&F Hhe two hl‘ahlb*' loods | atacks and corridars,
For E)(ﬂkr‘npte
o5 (\50 3?—)‘(‘ o), ZS(%OPQC) - ‘32 <
0F> (4\5\‘»\1/,“1\*0 25(3. 2342 ) = (.34 KN/

{[ebookyab.ir/solution-manual-structural-anal SIS hanson/
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SITUATYON: A +cuss Lot c;u‘na lwe loacl over Hhae
edﬁe_ of a oof

SKETC,H:I

lot | 5A | 15 A [

AN

P- 2.0k

OBJECTIVES:
a) Find +he des\ﬂn verbical reackions at A, up and dawn.
b) Find e des{ﬁn vertical reackions ot B, up and doum,

CALCULATIONS:

Dead loae ceactions

B =35k 22 Mg=0= Ag(208)- 3.5k (154)
¥ A 5“'2 G2k (+1)
lof 1 5a | 15 £ t J
Ay Bp *2F-0=2.62k-35k +

Bn—-\- O. 2Bk (+T)

Live load reachons

22 M, =O=-2.0k(304 )+ Ay (204)
Aﬁf_ +30k (+1)

1 1ot 4 ] 206t 1
F=2.0k Aye By ’f1‘ZF“:1 2O =-2.0L +30k + B,
le..“ = 105k (+T)

Q) D&’.Sl N Vert el f‘(_ad'\OnS Q{' A
B:-H« ave poshve, So us¢ combinchons That wayimize both
Dol b Aju = L4Ayp = | 4(2.62k) =+3.(tk (+1)

Comb 2! Ay = L ZRAyo + LAy, = !,z(z.bzk)-k[,a,(s.ou) =+2.94 Kk (+1)
Sumwun,a

A‘j :]-‘H‘k(-rf)
ALA& = net poss ble
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b) D’-S“S_h verheo) reactions of B
Posdive?

moxinize desd sine posrhive, minimide bive Since peqotive

Comb 12 By, = 1.4 By, - 1.4 (0.28k) =+ h23k()

Canb 2° Byuws £2Byy + O By, = .2(088k)+ O(-.0k) =+/0bk(+1)
NESmf|'Vo'.

mMmnimize dead Sine Posﬁnvc), Mmavimi ze  \ive Sinea neqative

Comb 2 ‘B%u = 2By, + LBy = 02(0.88k) +(((bok)y= — O.54k(+1)

But AQGC\ W\is\/\"f lot lese 'Hmk\t\ a\.v\*:t.‘\“ﬂa‘\‘{d

Comb Zeu! ngo-c\ﬁgb + 16 By =0.9(0.288 %)+ 1.6 (-L.Ok) = =0, 8lk(+1)

SUW\W\QY%.‘
Byu =" 123K (1)
By = -0.8l* 1)
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SI'TUATION»' A CD/K‘,T!."‘L f’%‘}aw\n}(& woall {5 USJLri 'Cor o Aﬁ\?\h'l\m "\‘ank ok
o Aww 286, The Uoall adwnds  above Hhe 2ol o oo feer

SKETCH =
A A A
s dader
SDI" fz" f[

OBJECTIVE ! Determine  Hha preale ét.s\‘tﬁh morinhs (’? and P) at te base
st +the u.)a]l! A.

AssumPTionis .
= H\'A&rn-.y‘m’!'u. f:—_—al\‘g E)‘(C sSum LS 4'5 Pc;F
— Hydroghedt  pressue of Salt water 1o lot.l pef

CALCULATIONS S
Fgr o Iﬂ- DOI'C!.I ‘S+r\"PJ

—
>

45 pof (128 Y18 steip) . PS i pet (I 5A)(14 shipgys oL Moy,

= Sdo "%,] i l

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

o1l |oad effect, H*
N‘\: T (5’+o "/;,)(/2#)(4# y# = 12,960 b (b)

Des\a'n Monrtt | M
Fluid loeds  ore Q@fnbmec\ wih D m lad Combinshans
"3:3\\ ]:x;(\.s have o Berer l"am}t ﬁp Oa' +a |lo lr Purma,“yyﬂ , o O L6 £ mich B._ |

Consideratians
~Tank ¢ometivus m[ﬂ“?;‘:f{"go fadkar o F coam be #tre
= Eveovation of soi) (eq for vepain) s ?asa;'ble) bot con Speedy “Hrat
banle (s evphied \oekoe t;gfa\fn*‘“%- 3o e nud ko commtler H remace Wbl Fadh.ué_

Comb 2 madifid’  AZME + QM) = 1.2(3e1kA) +0.9(-i50k&) =]+ 3) (14 (D)

- 2028 (D)

it

=
Comb 2 mod,Gied agin * OM, +I.6;M: = 46(-13.0t8)
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SITUATITON: A reiforeced Concrete beam (e siml‘afuol SUPMA. bot c:n/c,r(nmgs
’HW%UPPCH'S on both sides.

SKETC H:+
[T T Jwews
R U Wos 8k,
s B e
Hal G Tl

OBJIECTIVE:

])e-{-'ermine +ho d(BfC]h (mosimven Podored and combined vdut)mmu.n‘i's}
poti¥ive and Negative, ot midspan B.

ASSUMPTION * .
The self ot off tha conercke (s unform, e lqnare Hne Posﬁib}iﬂpf ot
Ny Aead loael \n S0y afeos . |

CALCULATIONS %
Deae load!
bl we-ewy,, Bidd ko
I fp . gbum WEM, 20 A (4m) - B ((m)(2m)
: °°‘ A‘; < w241 (1)
B klim b
I Jw IIDMB Find Moment ”
T 7 SMey = O = 24LN (22m) - Bltly (3Y15w) - I
2410 5 B
MB =+ 12 kN (74—'{)
L_.l ve |oac( \

Brealt Vive load rte two Pdrclms becavse tacda cavses d,‘ﬁﬁ,(qm{- em‘an o MB

W, =1l kN,
i I bt Find reackion:

".;;'{‘- in A DIM=0= AL (4em) = 1okt (4m)2.m)
A'I 1
3 & A =+ 320 (1)
1o kN, i 3
V[ I:DMB Find moment: i
i 5 DIMet =0 = B2kN(2m) - 1okNg,, (20)(Im) - M,
32k

M, =+32kNwm (+7)
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Email
16k, 1L lehdg,,
’L_,j ST m Find reachon'
'i:’T 4m i,f_m QEN\JOn AZ (4m) + f(,LM/‘,“(leo.Sm)
Lo 2
Ay CB = 1l6kNy, (1m)(4,5m)
L
A; =+ |, kN (+1‘)
szWm 14.

Fined moment:

. 9" DIMeu=0= 10k (2 okt (1. Y2.5) ~ M2
1okN L2
M= - 8km (5:0)

Combinations :
Comb ! My = |AMNG = [4(12kNm) = = 1, Bhdlom

Combz! Mg = /zmw;(a(/v\',g TG )= (212600 16 (B2 kN ~BUN ) = 528k

Conaider anly L +har cavses +# i
Cov 2o Msw= L2My +16Mg = 201260 m) + (3 2kNm) = (5. bl
Lonsider mll& L +Wnat cavses =M

= [, (o ke

Corls 26+ Mg » L2M3 + L6 MG = 1.2 (12Nwn) +1lo (<8 kN-vm) =

consider D being gl Since D canses ‘\’M

Combs Zet My = 0AM + 16 Mg~ = O (1261w} + 16 (Bl m) = = 2.0kNm

:Desisn Moments'
+ Mg = LS lolhhm (141)
- M; = = 2.0kNm (3+1)
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ngUAT‘Of\{ A P e Qo\r(\ag ‘qur arcl.urs ‘Qv A lf\ 3‘f\wma1

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

OBJECT‘ VE 2 U‘S\ha'l'\n.e ASCE T lood foctors and Combinations,
Cletermine the de ea\gn vertical foven  and
deS\am MO\'Y\QVﬁ'

CALCULATIONS:
Un'Fac:{Uraé Q;C'Pec(- O‘Q one oﬁ'tr loac(
’P

4 =
| [
Q_ +Tz@=0= F—--ﬂ-?
=P

5 Rl =40k (k1)
R = 20k (1)

M DS My, = 0= M-P(a#)
M= P(a#)
S M”= 4ok @#) = 360 k. 4(2)
M"=20x@8) = 180 k-H(2)
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Unfoctored effect of one inner load
_‘!‘_P
I
| 34

"> F =0=F-P

yoP

T So Ry =40k (+f)

Fy =20k (1)
A, M =0 M-P(38)

o M= P(3F

2o MP=40K(36) = [20kA(R)
N-=20k(38) = (Oke(R)

Vertical reaction

Al a‘;‘al'.ui loads cauvse Ubward (‘;acl*im,
56 mavimige effeds of the app\\ecl loads
o moximize e quard reachon.

= APPLLa a{\ “Ve ‘O&Cls
Use Iau—ges"r load factors

Comb 13 Fyt = 1-4(ZF) = . 4(40k + 40k + 40k + 40k )
=224k

2(ZF) + b &R
2 (40K +40k +40k +40k) + [6 (20k + 20k + 20k +20k)
. 320k

Comb 23 Fy'

l
I

Larges* Governs
A K ZOk]
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N\ oment reaction

Lefk side loads create ¢lockwise Vm'n(:m{-)' r"fgfn‘f* sicle
loads create cainterclockuwise Mmoment

Since liveload can ack an where,  Mox moment Wil
eccLr  wheon |‘|\(e load s mi\a on  OonNé EI‘CIQ-

Comb2: M*= [2(SM®) + [ (M)

12 (B6OKH + [20kF = [201fF - BLOLF)
+ 1.6 (1BOKF + (LOKA)

= O + 384kt

= 384 kH+

Dead load M‘\S\A+ hot l—_;e +he Same ~Car, eacln Veday.

LWorst case poold be \rmow% on One sde {;ﬂmiﬂmw&wﬁ
Comb Zat M™= 12(EM, )+ 0.9 (ZM7) « 1l (BMLk)

1] 1]

lef+
1.2 (260kA + 12018) + 0.A(- 120 kft - BLOKF)
+ 1.6 (\BOLA + 6O\ft)

S0 LR — 432kh + B84 LFF
528 kH

1l

iy

Largtas‘r govo_m s

s | MY = 528 kb

hatsApp, Eitaa)
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SITUAT'OM: _Two 5\’(&* Bz.ams ace Cﬁnmz,‘ﬁ.d at “Hﬂe Corne r
of o cantilevered balcony. The woeb, nat flanges,
of one s beled 4o a loeb akFfener of +he
e r

SKETCHES

e e

ELEVATION

FLad

|

TIDEALI2ATION: Pinned conpection

%SIS hans
hatsApp, |

on/
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SITUATION: A Corcrede beam - Golumn  Connection was cast

wih retrelus on te sides. The beam (s
) tontinvous over the column.

OKETCH::

!

ELEyvATION

IDEALIZATION: Pinned connechion between coinveus béans il wlumn
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5’TUATIOI\! lq Pl\(cr}'mg‘ Cpﬂnec{'lon té usecl |n [N br:d%&
g’rder to~ cllan +‘|ﬂernml CKPQV\S\CV\ and
Cm‘{‘rqt'il‘\on

SKETCH :

pecdecnee Gl L

ELEVATI0 0/

IDEALIZATION: Roller ¢opnection
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SITUATION: Twe pieces of brndqe C\jcdgr
are s?\\ctd ’\'oac’r\ur E 3

AKETCH =

(rmost oommcn)

oz

“p—
PLAN viEW

TIDEALIZATION ¢ Rij;d sonneetion (alks zallid splice
inthis  srtvation )

}% Ii’/SO|L¥ti0n -manual-structural-anal SIS hanspn/

hatsApp Eitaa)
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SITUATION: A einfrad corerele  olumn has two  Corkels,
) On each corbel oWs a girchf on an clasomeric
Pacl Hrot 4 llans expans on and Corteachan

of +he girdu’.

1

ELEVATION

SKETCHES?

)=
PLAN

TIDEALIZATION: Foller connectian
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BITUATION: A rock'mg element 5UPP9'+5 o br?dﬁg 3irder.

(@}

TDEALIZATION: Foller ‘E)Uﬁcx:r“f' ,

hatsApp =

on/

itaa)
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SITUATION: A steel column I5 atached +o a

concrete pi”af' with bolts arnd
the entice steel member Per}mef"on

SKETCHES:  Concrete as Support Conerete as Ansther Calumn
!
ELEVATION
ELEVATION
T DEALIZATioNS:
E)MA Sul;f.zf; R{f\_”d Connectinn,
DisCyssSioN:

I+ the eonecete Pi”ar 5 much shffec +Hhan Hhe Stel COIUmn‘
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