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EXample 2.2. Ffom feytoeok
e When P is applied
b %@@ 1D arm rotakecs ﬁbou‘l{ A
g2 - thugh Mﬂle of 0.05°
A ' ~ Deftmun & Hhe

norméal stramn in
wire BD.

Lag’= 4o0mm
Legp = %00 mm

S@?&a%‘ffm' 0, | wse law of w%;ém%a%fmgl/& ADB’
Lew = | Lds + Lig =2 (Lw)Lagose
< = -1 [ Roomm )\ . |z ®
< = 4an (ZOOM) 53,13
& = (Aot Y+ 0.05°= A°—5313°+0.05° =36.92°

Lap = J(Sovmm)z'f(%omm)i = S0Omm

Lo/ = | (500mm* + [400mm)* - 2 (S00mm )| Hoomm Yos2b32”
Lglp = %00.2% mm.

nocmal Sk % ey, = Leb-Lep - 2 00.35mm -~ 300mm

= (O' eoll 7 mm/mm.
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Solutim 3 small deformatims.
undefarmed % deformed
s a2 TP xH

AL?D 74 Lﬂ& [(?;Sv )T rad J(400mm) = 0.25

& o wﬁ L%};&
Tan 0.05 &g@@mm

Zz 8y = _A_,‘:&IL = Q,S__‘z,mm ,%DOIIL/[ mm/mm
| Lep 200 mm

EXU”VPL‘* Y. le. | Ase =Atr = SOmm?

(o e z 7 2
L5 < ” Ac, < 30mm
P17 [The all 4992 steel &

M What 15 the force

2 doveloped In eacte bor €.
E%w Thrfuan.

Fa % e

T {

| /////////////fr

# e M/ions? 2. Cm-ﬁww“’kﬁ
# ulfbriomns < h %)

+tzty=o () Fa+Fe+Fe —ISKN=0
+JEMcz0  —Falo4m) +ISEN(.2m) T e (04m)=0
2 —Fr +Fe+TS =0
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Ex.th.le,cont'd
Compatibility oF defir miations |

Je~SE = oCA*_'fE

o0, 4m O m
0.8 Fe — DzYoCE = 0.4 f4 ~04SE
| Je = ‘.& -uiz
0= FfA
g2 5/L i —» s=EL
e Ee - EA
RE J_.I:fﬁ,lﬁ‘i\, Fe L
%[30,”,,4&) Z :ggés’amm@ %SOmmzj

@) - Fe = 0%Ffa +03FE
solve simultansonsiy witt. $@

@) Fa=Ffet15 -
(e @ Fe = OcS(Ff +7:‘5> +0.3Fg = ObFe+ 2.25
infe (D (Fe+T.50+ (0bF +72. Byt Fe-15=0

2.FE=S.25
Fe= 2.02kN | %mmj
Fa=9.52kN Indefermaate
| Fc = 3,4 KN | p@éz»é&:%»
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4-34. 1If column AB is made from high strength pre-cast
concrete and reinforced with four ;—;’- in. diameter A-36 steel
rods, determine the average normal stress developed in the
concrete and in each rod. Set P = 75 kip.

£, = Q9000 Rs, B Toin
1571
= 200 Rs;” , .

EC 4 / 10 an, Section a-a

Equation of Equilibrium: Referring to the free-body diagram of the cut part of the
concrete column shown in Fig. 4,

+ TEF‘V = 0; Peon + 4Py —2(75) =0 (1)

Compatibility Equation: Since the steel bars and the concrete are firmly bonded,
their deformation must be the same. Thus,

deon = By
P (10)(12) _ P0®)
[(9)(9) - 4(%)(%)2}(4.20)(103) %(%)2(29)(103)
Poyy = 25.974P,, @)

Solving Egs. (1) and (2),
Py = 5.0043 kip Peon = 129.98 kip

Normal Stress: Applying Eq. (1-6),

P )
Teon = ACO" = 129.98 Ny = 1.64 ksi Ans.
= oo -4(2)(3)
P
* = 5'024{ = 11.3ksi Ans.

7T A w3V
i | 0046

‘4‘ S = Wm'
/96
o= BsER

50 kR = A__‘.E— A‘E“ x /204
20 Ls+<LC Kz'/w/&

0oz )b b
O; = //°0‘7 k

7?: /50 R

Q'&

il

2
_TI)((,BQ X 2?000364 Gxg x 4200 | . 8
4 4 +
JO x 12

JO x 12
Ans:

V)

n 4
[06- 765 + 283 5’> < & Toon = 164 ks, o = 11.3 ksi

216
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4-35. If column AB is made from high strength pre-cast
concrete and reinforced with four 3 in. diameter A-36 steel
rods, determine the maximum allowable floor loadings P.
The allowable normal stress for the high strength concrete
and the steel are (T apow)eon = 2.3 ksi and (o 0w)st = 24 ksi,
respectively.

Equation of Equilibrium: Referring to the free-body diagram of the cut part of the

concrete column shown in Fig. g,

+13F, =0 Py + 4Py — 2P =0

10 £t Section a-a

M

Compatibility Equation: Since the steel bars and the concrete are firmly bonded,

their deformation must be the same. Thus,
6(!()[1 = ast

Poon(10)(12) Py(10)(12)

{(9)(9) - 4(%>G)2}(4.20)(103) ) %(%)2(29.0)(103)

Poon = 25.974P

Solving Egs. (1) and (2),

P, = 0.06672P Poon = 1.7331P
Allowable Normal Stress:
Pe 1.7331P
(Teondaliow = A )n; 25 = ~\/3\2
: con
— 4 —_— —
0o -4(%)(2)
P = 11429 kip = 114 kip (controls)
Py 0.06672P
(os0atiow = A—St; 24 = @
4\ 4
P = 15891 kip

E-L/ “fFPc
AE AE
<L>§+ —lj 1)

2V

XY

1]

Al

2 7

x &

(¥

[AEN , /AEN

@)

Ans.
I<L GTe = 205 > 77':
06 = R4 —>

At

Po (B6) A
ERY @—E};éﬂ
" ﬁ fAE> 15

con Ans
= 114 kip

4R7-06 T 2835

k,L/S u/c - P//

217

63i-0%

Get = - )48H/
Oc = 0. O&I‘f?



—_—KX
A —> éyo/pm s/ron CM%);A‘WJL

/,e ~ A /v :

X stoer ° x /O C

-6 [fo
Xy = RD x /0 /C

~6 e
AT
a— —
Sferl bare
g%ﬁmélﬁm —_— /@ —

7, —> 72



/ / PN
N
N

i ~ -_,/l ;

/@fww%/& um Ows  Shess~ Shula CfW N

AT
L — s
) -
As
j - . éif 'F(SY‘
!
ﬂg;A/xL
é = 0<5 ATL - oé.ﬂf CC/"L: 0(5 Af




/ /

; /.

f A
%)ﬁ {‘T //Y{AX







é@

TM il 5/{”(255 s

N
[ AE (4D N & /\/:(ﬁf>(az)
| .
1

K

@ AE

AL
 ormperative (@T) T
e
T CAa»?z An f‘ﬁ" N of
//_____) F (;Qhwx;nacymm} /\/} %I’Y)?—}M/ZL

o Whan dn Fy dney o, Bft, P
L 7R3/
\, ¥4 A —> Theorrmal exfms/‘m C&?f}/;@f

1 4 | - -6 ]
- = K%xlo /C

fornation e brced o matic
oo b =T
ﬂw{nﬂﬁ/{ foﬁ( Ansion, = 0( AT L - CS;&/

o



N AT

I .
T $ A_f

= 5 X N
iy N = ﬁ_@(
///i/ /L £:‘£%>

L+ al
N-= __ﬁ_@_ (AL-XM>
L
* \g

WE 0(1A7—°L

< [
Z

M
en / ¢ Haince
S}IM”J' Cone (D W o TG m Aﬂr,as;2;226
AL = < Al L //eKA7L

S, N= AE (rx aT L - oﬂ%>
L



£ A MPLE
; [, = 20
g A )
T L -
%0 mm | Gom l;; [o =60 ¢
=d El< =] |< =
N . -
L ;’/1 '}\5 - /2 X /O /(,
/' 4 : 6/
800 mm 300 mrm :
AJ - (o C — ?)”/Jf £ (/’“r/é .
£ s = Roc Gla = 200 000 M /9(2_. = 208007 /\%’)
fg/& - ;,’3 (/ C} /D?) g ;Z 5/-/0 o ,/\7;}!)& = '773//[){? /\¢%f;> 5

1 {
5 - .
- (ALY, (J- 5’7%>
5 £
N = : AL
E'rl; - (f—-—[?—) X (J' 02;,)
L. AL
T )
L@ ’ W/u)f/@?

&&j:%)‘&Aixl

/R X/O’éx 60 x 50 mm

'y

AL

= D(ALKATXL Oe /8 mm

Vi

= 23x/0 %, Lo XRED
=  0°345 mr




s 2 ,
Whoee (A/:) T % 40 200000 Nfinm™
) - ‘

) %
7 RE50 mm

= /00530765 Ny

(ﬂ) _ /77(6077)}: y ,.73/ /00 Aﬁ'/mml—
L/ m + RE0 mm

= BRC 74/.52 N

Fs = /005307-65 (X-oe/8>

F/’ri = ER6 ;4/052_’

/50 BN

/50 N /’:{nm

s ._—j Facd L Fs

3e0 260 ™ i

]




-y : = G000 Ie = /. 7y .
N JL:; + A"fi'_,é + ?U/‘/ﬁﬂ‘ﬁ = ¢
° 2 { 100530965 (5-—0018>} + 826 74].52 (5- 0«»3455
= - 70000
O/76

;k837350052 o

e - @5 (5-82)

¢ - ()« | - Iy /\/
= oo 5309.45 (a /96 -0 /8> = /64440

e (055

= 8267452 (0"/%— 0:345)
= = JR3, )84 NV = - 1232 kN

= /64 kN




Most

Shuchoah  rooaHiisde
E o~ 0-00 2




?EQ?O: B@ha&w? //'M/C’%Wtﬁ,
M0 5f ,a‘mﬁ@r/*cwu{’ %O/M‘rs 75 «M&V)&ﬂg

S i Jeiu. Nl “}"-—-ﬁd’cémﬁﬁo/o(al
" ﬁ AX/S

- odoo fe
Mt [ronsvene  foads ass




~
VAN e S

¢ /{oa_p{ JETUN Ma/é&,( to e (A%
/&yamw Ax /s I

¢ Axsal %mmmy A, sheotfenip
ot Jerglteny

o 0(,80{ no F Aecomz a cwwrnne

.= N,
e £ - A

L
’(:f{

’ /\/:,’z_é:(ﬁ>

¢ /\/ wos cons founf 0\/(34/7/ %
* . 6 was wmfmfﬂ/,oy /?HL



B@npuy Morment , M
CW{VO\/L:(}U; %, Aﬁ”‘”(’“ff

® ')’Ylé/méma /ﬁﬁj CMA/ﬁ/éc:Ju %@’L
berdirg
froduu shresses
- neenad s/ress Aue o Ao\j,;

(: M(x)%
A

g o e
£

2 (,Lsnofwnsﬁwj’“/&?/ /&
0 }’L07L' WW %07 Seoé,ovt



Obj.  Deloemins M(@ “”&7 e &7&

)1
T g
:;;ﬁ(/
/ L @ Delisenent
z M(x)

- Wx - V&) =0

@ - w (L Q) Al

..f"/_éx«z, + Nzxz + M(?\)::O
R 2.

| 2
rn,,: Wi oz
,, =

A

G ZM 0 ;e



Flot- V6O & M(x) A/Qa»j Fe

V(X)) = N/Eé’ v%>

V(x) /

D

/7 7 i
e [ 6ree

|
|
|
|

/3
!

3L/+Lm

l

o 8
e

@

S

oV vl

/

e zﬁuf,

2

- Hlfy

f%{w&/m- Mo et DK}(%ZVM
Wi VAR
/8 A A

LZ.
= WLX’\_—- - W___’*‘}_
zZ 4 2
= WL‘Z’



e
et g

i




£ scampr F 20 kN - |
1 v 4 N1
1 ;
k \o2 / B | |
S S (
S
573
—t——>2 F; =D /eu& =0

A Sr o Ra-1s 25+ kg 2O

kN»)
C'}f EMA =0 J, ~-8p - /5x5 - '?5(7‘5)"‘/@(?"/0 =0 (

-
Y60 T SFz0 o 58 -V

e o V)50 75k
(’fZMOZD .1’{"0 M(x)‘QO—-&J;Zg (x) =0

.'0 M(X) = 80 + 5,75 6(‘)



LZ’C)‘:O e N(sz:o

4 koo .. 575 -15-5(% »5‘> -Vix,) =6
2. be75 — 15 - 52 *9?5 _ \/[xz) -
e /575 -57, = V[x,)




QT ZMa =0
S M(72,> 4 .15’&(?2;?)” (2:’2“5? . 15 X(ZZ"5>

2-
5";5/‘7L - &0 = O

—-—

o M) - (— RFXZ 4 1575 2, 49205 ) ANTM

Mix;)
5, -5
¢ - w{ﬁ{%w - IS - 5 X

™~

dx



me 2 @

:SWW fﬁ"t(‘.ﬁ 3} B@M.{j M@Wﬁu@ ,@;

( Q meﬁ)
Conscdin //—/— W(x')

g [0

* ﬁfﬁazf

eAX 45 50 Sma/&
fhat w(x) does
hotf wwy; Mwﬂ'{ ?’

¥

RSN













. 4 N
o o /05 Mo [ VS dx |

A y!

@?‘!‘W/@& /é;%

?ii‘é’i@:;, ?e"‘fﬁf?ﬁfmﬁ"’ fr’ o)

‘%ié
:;%

\\.’:/" s
g\
A
%“
8
ﬁ‘a»

@ VORLNS ',«C/,/’/L/Zc/ (&éjﬂg/ ) "? < }é‘



/ i v ,
[T A ) )

i o f7 . (/ ,j{f
14 IA 0 57 A8 % & / . = N N L ‘L
¥ \\[ FARN »(_, /L’ Y \{'_’ . ,\( (./L é L/L,(Q . ( ’;; /: . L) L {: b o 7 {( G '44_./-!/
. . g

[ /

.
L

J

/. v/ ' / s 4 -
Aleece  col /  be o / uﬂ/) // ol s el e/ 7 A

( / '7;g,@ "/i%i»ﬁ'
,
/5 [ Lo 55“? te 0 (L%ﬂ/ L @

N

— /\“/ c/%u /ZL/K/J{,Q‘ @7/ N ]ZL xz/;./> e /

\ . . ;- /) /:\
o D (re (;/»:'ic,;?M/L« & / L/i/’VL//D - C;& e 4;@4{%@ 67

4
i

V4

E fe a«f” ﬁ,f/[ C@ fma%g,ﬁg{ {y@" M@

Y

Mo

{1 - ~ F

Qf ,2/‘//@ = O




; R /, A - / 9 / ‘,(/i
iA L g : e g e gt Y s S R S R v - 4 A T ¥ - i
1N ,f LU e e s a COREC Ly Lf E m/( ¢ A YO T A ol

f i 7
/

s 3 - /» ) . i -
/Q /i LL ( ’%l\ L F /![ :i’/“\(:_ A i '}"L/) /'/ f’géé{ ﬁf‘ﬁ,’é{ [-"LL*L_{, ‘/7/ 7/{_/{(‘ /é \/g
()

</
/\Q /)(/{Atyfz VYO e (/é 7/}(///}/\,

3

o

‘ e
- C /@( WlSe Cone . V:f’){;fﬂr/u{/ A5 TV

— /‘7 %/uﬁw(& / jtmt/ M/ %
N I \/“(’4/1/ (O]

+ e }’Z C }o(,, Rowis &

-\ #O’ 2 C@LMLK@W f/‘f’fﬁ*‘““
/

X —

X/ C DE L’j ? /\ 4 o i’}t&%@f’z //CL\‘&’ SOV / /‘ i/ — V -
AT @

] .
v MCL ¢ Mo m(i/l_ ( ‘ . ‘
" ) v S i / e A
& / OC it L\,//uvftu l/,_ C
M{/’) 2 O L/U/n



-2

)

B
AV’} - fjﬁé’k}m@\
c

A Y.
-3 &N

Fy






EXAMPLE 2.

R KA 30 k-JF
T e

Q_.u




5 35
l 35 59 i
i ‘L - g
d iy ) 1esm & 1eSm ¥ im | im

go kN @

e
\ ’ 5) +‘/[2Fg7 =0

’25 GZMAIO

’ boxIm _385 xIm —35x2.5m

=35y 4m —6ox bEm

o
<

-‘-
oS

o
+
W

Y

>

w

i

I

re RB 225 BN

25‘5[@”\ ’ Ra= 1125 kN

6o | ‘ |
n | H’
D .
O T@ & & p BHIE
12:5 - R34,
g ‘ jo5MN T 4 : i\LﬂL
s2.58 Jws ® <F AR =Tk
5 525 Y= ey i T
D E) _jz.5 4 [
—_d .
-¢o | 5.8




g%m lee‘//w @

Examrle @)

B8oo kN - Leorntin cakocdite #o shee/ bars
o >\ =16 mmm € (4_0,)(,;)(/&&'
s

4
f< y 260 MMM < G;LLQ
30 N ‘*/ .

o\
IN

L £, = zoo G/a * 200,000 M e
E, = 256/ = R5000 MPs
\// AL = 300 mm x 300mm = ?O/OOOmm
_qi
A 2
s = Txd 4 _Txio0 4
2 V4

2

L L-5
¥ {vlr I Hoce O-MWSAA/D bebween /2 4 CQ
Plg-bS R-LA L
S L L
- EAe &

2.



Lf/ mfof@

P

P (EAS*EA 5

@.. g _ P x
Es 45"'!* E¢ Ac_
5. - & S = &
PS = ES '45 X P,/ e 7)(,: éﬁCACﬁ (r
/L Aé Es "i’ EL.A’C L
P :»ECACK F[
folly = I& | P x £ VA
As
E, A ”
£§ /15 + i < KC - FL’/A(
. k. 7.k Pk
Ac E A+ EAL EMtER
49{775 S 06z = 8oo, 000 ¥ 200,000 692/2 Nl
J60 T X 200,000 + G0 000 X 25,000
. 697 ME
g _ Boo,000 x 25,000 —
¢ - - Qs MPa

oo IT ¥ Roo,000 + 90 000 ¥25000



[cu/wm, 5&855 Xéfz Sfee/f = 41p M [
Foilune Shress {m comoets = Ro- 7 MPa

F.o. S {m ax ral %Lﬁ"ct dw'i/n = 20

(ﬂﬂ = 410 - Rko5 M P
Steel £

@i) = ze-7 _ Jp:35 Ml
o - A

Lo

(a.17 MFPa < (M\ 0]

5

865 Mba < JO 38 /_)OKJ,

1)



LoidecSate Reackioms & Des/’fm le

D ONNN
e
o
PP
4
LI
M
E V—
ON
Q
v

5 MA - 80 +4x20 =0 ‘o ﬂg y -

. MA =0 - | L By 2u y =

i_?Z/; =i o A « 7"8% =0 )
,4» =






<+ > Mp <O

g 005'/%/: x [-8m
"65() x‘]:5)/>)(/’2m30

A’?\ /oo s
Ay ’ /[E,F _ 56 x781 x /[
il O¢5 Y'/»%
; < < ‘
‘/FCF = /9%a N
i——) Z Fx =0 47(_ “’005“ g =0
° /}Ll ?67//\/

+T ZFy =0 Aq; T—éfae; [M‘éz) -(5ox T O

o Ay - 3)7@’&9 N



/50 x9. 8§

/00



A —
—
nov mal SFfess " ﬂj
N ¥
A MG 5 :
%(M& el
. VO

Gy = —
y — — —> bolk \
B f/% Xbﬁ ‘ KSWS
f




/;, .

Jeadiis fwmxm K&zf' 2

/Muw ’ ectvelare
:Cmvaf/:ju

= =1 _q

m!m Gra ;07[7[0’{] Lero chaca

Zepo Shesc

6 — porrmal shecs

Az v‘oéc’/«w&;y




o h\“
g Y,
(o3

Aores
oxi's  Hlal

/s S

ol ax

Né/u.//}"

o fegtl

) ' | 1’—1% oo
— ) .
MO w@(ﬁi’;
| I%






O/: ——/\7()'0"?
%

Exarme (1)

2 9z isf

3 ]
AN M = 288 k-un
R

T 864 inT oewjj Spmrmetii

.= gromdbue gpropoy of Ko cross-section
<

A O
IZ

F——\

"J —> + by, —> 7Nax. (oMff'essf'vt S begs

y > — 6 An, —> VAKX, 7L€445/'/€ S/Ys.ﬂ,(g
-2 Rs/
ki —

Gcc K: _./?88 X 6 - -2 kﬁiﬂ \

e \
Q/: - RBE x> (‘62 - R ket ”

N

L6 4 +2 byt




M(XE == +ZZ'5 kN -m

I, - ?
6= -1







5 -

—
~—

1
\ ”‘-ﬁi} X/OOO

) @ (>mm

30/c2 %10 mp,4

—JdeF

AN~
hs)
\i‘ =9

? v
H IR S .
| - RLeD X/ X
el
3 . |
5 ’% }‘\




W,

e

s

r

si¢ -
& d T s N B
i Yot ot

/0 kAN

Z
N

M

il a - 4.8 E AL -0

A




o

LR

‘S‘\\J

& L e

Vs

i

Fra ¥ g

i,"‘
# o




' W e
ﬂ..,w | ~
< \/\W % i T % s, =
¢ o - | “ N ~ PN Y S—— 4
AN 0 P &
i : - % o - & |
> R o . ; > - ey M
\ o I - SR —+—
O~ i = LWy
o “ -~
ﬁ OM Q B | g %, " ol Mw T i
RO g IR B R
11 ) . 4
. W, &/; s’ = Z
e
W O
o}
=,
O

B

o RE O
4

IS s U ity AR

[ &

/
-

-l

e

™y bl . i

Mg



=
e~

N4 .
r 4.8 x /P N =roa -
/,7 ’

il o e i

“‘? "" " ’: ):’
“o D

/
/
H
{
e
~ .
b

e




@

%o %M/,, ONE MATER/IAL IIN THE ¢ L0588 «SECTION

53(/&9#5 made 7 more Haoan One maufe'wm.,-[

COMPOS(TE BEAMS

A Haon
6&'\ shrown o&'dﬁ'fm — MOrE fma{aﬂwff
Zj A neare S Hress t?{t'éﬁmf'”

6 ?/Mé _gegf—.b;;_g Jeervaiasn f/m é’t}é—v& gﬂum.ﬁ(?f&n

BEnD/ING |
P/Me Sc?a.aems WW‘ 75‘)'/55’!0&'%0&14 110 waraf QNS

o

v ! g

i i -
. J— . - E .:; - _— .
”
e
\\.M——-‘- ....—WMM‘.‘-

.

s




/14

—

-L?; MFoin 15 lrean,So what 4

Y A2 e E
o < ot S N

N \\

; E, ¢ = £, £

O&SCOHLM'/X n

my o”»aae%«m[
W hat dluould Io(o?

"Ocafab(aj;, < Fesses i a (am/oasi/e .é@i’,mf),

*

Tacms(jﬁ"m e wrﬂfo.sf'/e Secbivn b a
Sf'Y\f/e S@VCL:(?H.[

S—

O Troves Kem oritoiial O Q@

6 Collecdate sHAessé€s n 5;‘m,b/¢ bearn

@ Jrowns Shresses Lack Fo Ha Waf&xd@



7167

s ool I {’20 mno M= A
F=750 revn A -2 xmé e
9 CaleeNate Ghresses A 7o wjuf

A A A

T g < Jovere fm,,, 2 praliiaks /

O ﬁms{ezm Noad o ‘SM

O Colelede fha rodular ratic

f bn . 2. B L
Neph, = [ 200 50 /6 -6
5

S— »«-—-—Y




116)
/ca/&w(a;& e e.:j, M]; 4? /Z;‘WM secliow

mi 150 % 3/
7 o g 40

{

= 2 Aty
%op 0) 15 r> g s 2‘;[' .
N_ v —. - A ¢
ot |S6'38 A ® &" j— = 36.28 mm
VN T L LD e 2000
e f 5O roOm -—%T . @5@( 7>Ké0+}57+50 xzax,

. (50 X‘D +(/:5'oxzo>
'Ié = 7358 xio Tf)m* —> uuu,y fwa//d ax/s Theore

Colevdat Hoa Shresses dua fo M

§- _M * Y
I ,
‘ - @N«mmx (70 - 36-28)

?:358 x/06

O:DF - N/mmz.-. -28»6 MFa

Ny -

§eale /WWX T-2864 Lz un
- TG

@ #e fop




@ ﬁm%ﬁ’rm e 5%"‘& roofise ol —> 5%» relirnod

D Nye 2 s q g e ferpry

® Mulkiply He widke js%&n madmial by
@) Colewdate 7, d, af Hee WWWseo%w

& Coledole & hresces

© F’ams%v-m Shress in Tor 50?*”‘ mofviol  Sate * Tp—@

>( e e

>

COm/Dosi/e Conou,t‘ ~Sweod beam

Jm /2 L) =D
l 1-— +M = Cokfr = boxin
. = 726 R-in.

+

(=) T £, - 29000 ks

Ec = 3600 /és/'

~—d 2 an,
f“ b 3600 ,ésf
. 3600 . 0-+/2
g3 s . = 4 Fen
b—® R 9000 ﬁ = O

"© -5 - ZQ___— - O
2000



Oc%na ox L5
- A’/,' 0,
? 4.85 «n. Z = Z yt
/ y . Z/}'[
e am——— -T' PR - A B
N p | 16 an
|2.)‘Og'24 = [+4G in|,
, Al = /4?Xj
\ —
| | -
- | e — -@ — Ly g’ %
~ L= 12
ha. . A - 77412 1 x| %%
S 2 x2 =
@ p boes g
= /:572,&)2‘

,&?a C/féeﬂ(" Fraes fonernesd secli'on

/.ijsz /57 x /6 ,
= %@ @

; /"7‘7’;7— + |57

-_2
De?45 4 2513

)BF 4 /'wj—

-
-

x|




O

)+5 7]"‘ * /.4771, O'}"’b’f S

01%45;72 7«/.5767‘ - 25./3 =0

K j = -/572 m/z'f?')&vt 4 (25-/3) (0-745)

Rx 0745
= - [ib F & 8 74
2 X045
;Z = 4,85 in- |
{ 1“ .
| Ip= £k
e o] b @ /2
3
Ii{ _ Jx w7 x(455) J,%_
-3 B -l T T
A " s T !
b
p 1575 (16 -4.85) 3 )
' :_é_lt b}\,x(/ft)
'—'56'62 7"/?.5"3?— /2’ 2
< 4 - b,A3+ VAR 3477
= 5[+ 74 - = = =
= 46K _/ b
/R 3
5 =¥
é“’” /
of: 60 x/2 K- :(éé—-ée.g_s) . 8/8% b/
R5/94 an?
Ce 2 — 720 x 4o85’/,?5/.% = =/3%,9¢ é.ﬁ/‘/



7 ( 'f." .ﬁ V= - S ® ~ e fo . -
CJXGC",.?/ /. 5é, X 0124 = //Z-ij/ /
g(.@j.,c s
ffXMfr/)ic
| o o 200~
7z j- L@ [?f
o . l; "
N *Z’Sr d “A
@ k J a-
@ o o.r___, ..... v o ¥
RS
£,z 25 & Fa ? s )
2
f {)c_---95~ £‘7 ,:é_l;"i..; ‘(*:0}2.5\/
E$ = 200 C‘;Pa_ s &
- RE x o
¢ ahL — /97’5'/}‘4/3\' ( A/ ot y
/ - ?7 2.
6.;[ = Koo MPA: ;/ /
all

2 A/'Zl‘ 2 - 2
- Ix20  z - 3007 A
214(: &4

- R
RE=Y 4 2007 A
]

O |
iy
{

o
e
{h..

e

?55; + 3001

,«A«'.-O'“M'/‘

— | - el ateon She
/gy/a//@o( becawse L need A ?7 relaleonshop




e ”
tale
q: - Mx d’?) 200 M Fa
7
- J25 | ,Zg,;?cﬁl
s /00
) | e G | RE
(a’ng> XpO } 02 Zoo
S T
47
¢
Ry s -]
-2 o
P M5 Y r Ty
. ?5?’ ¢+ 200 /T

‘ ;?552‘ +3M”J = /'?'5Z 7“?‘””5

/ﬁ.sj?“- 600”j =0

vl oo 77 . /l50-8 mm
I 7 s

= :37 H5R é’ yned




22

CEXRFO

—_—

® F/éxw

() = VEO,ME) , NG /7 amw;,y FBD & £g. 7»52
1)) ei,mfédmﬂ ?froab& \/7 M OCC&?/fm:s dirc’cﬁ?,
(3) —  Colew]sdion f Shresses ouwe FO benpépy

(4) —> (bmfo:si/e beorr Shesses

- /Q&‘nfc'z(,eo[ wfnuu/—e Lé’oums
o (Shear)

(D codeclation 7”.%%/: shresses
For s 5/9'1 .Ccm'vfo_s,c‘/z bepins

( olas s Conrke
T
- builbw
\ / eross seckioms
/ - 4
/// -

bw#/v‘—uf
tross -seons




/23










=z
e : T 6 T
|
= -
s,
O  Shuar shess ack fa/‘a//c’/[ 7‘0544.9%&&/(

a/(,g’l/‘-'(—,’

SW Shess evex
alwaizs w it A‘me/mf e



SVEN
- 4
[r° z
z el 6— — —";‘
N o,










(

'<’z:\'%




@

» A ) Az y
7. (0 r306E) 4 (Boxsd (o ris)

J50x30 + 150 x30

e gmmmes | et e m—

JNA = I@ + Ig ( . 150
3 2_\ foooxt-- @ B 30
IR @’f* 6.0 1Y
5 5 | & /50
I@: /0 x 30 4 (30 x/55) x45 ;
IRo
/2 75
{ 3
4 —
INA = Q&Z x/0 30




65 RN/m
, T
6,5?‘_ o —— r)%‘

fuf | r

|

' slope ~65 |
65 =) <

I V
LUT

p maX.
/gl\w Shesses —> max. w hen \/"}

\/ = -#5 AN — ax shear.
6 =

M@W&J& ,c/pca)c 5/6’(55 @ /6«1 M’Z‘j‘/w

/150

5 -k = -
T = 6o
%.’ -
N_ I *H’ 14 m— A
REy)
R0
| o 4 A \ J“




P '§ (733)

Cj_ . A = 150x30 /

o Cen/ro/'a/% AC x /000

3.
ro7 /9:5 %\/ X 20215 Xfpma
2 0 c - ’ 5 Z
@ = 20 mm - o?77>/‘/0[mm/ X 30 mm

=488 Nfom™
/é)OW'OG.)a 0«//7 536:&4’;‘“" 4,88 M/?:L
, = area above @)

—

— %t Aisfan ce f"m
= NA fo Cenﬁfc)/'p(

\} J @/ = A 7
— @.L.S
Lo

— I, ot et et e . L\ ——

!

———————

£



Y

’83”?&







Dowé/ fmmé@c e cleon

?

(j L NA wmuflﬁ

INA - I@ +Z[@

3
- /5X_i;0LO 4 2 [300 xQu - (ODX20> [007‘/0]

‘ 4
- /556 X0 wmm

(
o
O

X
~
o
3
3

|36

= /£‘_£>//JJ'

V//o)



4 3
Ko x/000 /\/ v box [O MM

6

mm’ x 15 M
G 7 226 Nt = Pz'é MF ’@]

C: V ) @é f—— 30D 3\

1z == /‘Piz"’

INA X {C. o

‘zj‘(_L “/“él‘ lod
— o L

&c = Ao *Z: N > -
;- Goo x20) <0 ""(/Oowj)uo

: °J¢ o (3‘00 x;t))y(/.pox/bj
Ac - (300%20}»(5 x/0®

= @&: /46 rjc = 73,57/04‘,”)”}3

/556 %/D

4 3
S0 xwipoo N x 73:5 x/0" mm

N
0

N
1)

¢ A58 M a/




138

300
- -2.1 20

L‘i

:\/X@i%
WI’(M

—_— e —— o

= 80 X/000 X 60 /0" rmri>

15546 % /0° wwi? - @ﬁ

= S0e PO

r /3 MAe
i . 2 "
B
Z
¢, 1<
LH0¢ - seliese
L 1 -,







(ko)

7

Z=V j

V=80 kN= 80000 N

2-
Aw% = 200 x/5 rmmwm

2
= 3000 mm

Cavg = V. _ SObES
y AWC'/b 5f>/b¢

I

— sl ,é__/.i”iy/ &/re/%a f 4o /b

&. W,LS& max i ruum
SM X‘Q&a fous
bw#*f SC’J‘”/&fZ?






4o /b
o Pen-
,
3 h ¥ -

42

—— 3 < =t
Top = [2x08?, sosatzionsy]n — T2
/2 - = 7o
/An
. 3
4 ) x4 /12_ — 0.5
% A #‘3
= 2058 un?

: 46%2 = (Bx'off)x(ze;@ 3375 4n"

2

Z =V x 3375
R0.58 nt
7%51@ = 4%
V£ 8r3 /4

“ *agégw

%@M’S }_ Za&mxﬁf

4o

il

3:375

> Vo

RO 55



LU’/L7 A S 7}%04‘5)‘444&
= heax sheyi
A’/ﬁa}%
x ki
3z - — g
Q== B
S e s ﬂhs/i Z - 3z
A
i
/
7 A
2 \ 4o lb
Z}Ceu‘s/ - ﬁoxj
9 = Txb = 40
reorst $pachy
S
. ///’ .
- o o—‘_\’ o _: bo/y‘s, /-Cc'\/f’/s)/wzc
i T

A /ri/ow S#v/f& Xé»oz

v e ents bon
%@W /Kn ‘7 — %L;z;( [ ¥

/A/&m Shess fcw/;S/z’Wl ce

fi«a) poral



Tt
Erample fpr Erem @

_ vvk————lz——v' ‘ CD ())Lm.f' \/W
,'S:L-‘.— - | " é’a,ou»es j

&8 /ﬂL 50

[ At Sl .ﬂ\:\ Corr om&.7 Shess
H6 reboars &70

an enesute &
Y |
Té = Spoo psr Jg - 6o ks Jebarn ¢
£C = 4030 ks/ f; = 29000 R3/
-1y
' ~ I
-, o ‘ |
| ﬂ é ":;’I"ﬁ y =342 6o-_ Mx
o TTTE T A
b6t
- 13p17 ?:/9-5?
- e — of- ‘
e L — — %au/mz ax /5
MMZ@» " - £Ec - 4o30
ko cteed —> N, = Z& =
Tranafe’/m 0 n ekt c—s C. s
bc —_— A; J2 x02 /39 = /'5572/011 = o,/sy

. s S,
:H:émwz ﬁéz%m' — Ab://db - 0.l

:' MZ /4,; y; - 0:88 X 06 + 0-88 x/6-5

2 A

°




@

’_: Z A}?L
i DA | |
j— _ é.ggx/,55+ (Q.ggx /5.5546"66Fx/8-7~>

X /g—+ I8"2'_{1~_>
D .88 x AP * 0-88 x fffE + /64 7(18:7)

= 5,84 + /°6é?(’3‘7—>"(?7‘i/z>
|76+ 166F (18-7)

/584 + D+8335 x (/B-j> (/8 +j>
o 76 4 )o6 ¥ [/87’)

[ 0. 8335 72 - 3):76b % + 285-8%94 =O
J °f

. j 31 76® ) r766) T 4(285.894) (0-8335

2 x 0.8335

- B)FHe t+ A4 FE]
/66 F

= JhigFLn




16

2

i D x 173" 4 0.88 x 13017

= 1667 X393 (0-88)x /175 4
3

—

1 = 6245 49

5. - My

sor——

——

J
M x /3e/7
60 ks = — ~
/6345
" M = 740 R-n
_ F40-) x 343/ NP
(w‘m i /6245
o - 740-/ X/’qjg - - 8 79 ks
Stee. - -

/6245



= Subject: Job Number: Date: ] ‘\)
Job: By: Sectiow

— M/
L }
| |
. ] i 3
[Pyt ——
£ /r /C ~MA &-} «,Wfl\
/ M

Aont scernarn
plone 05 L, fo N4 muct, meze

l
I
S
‘\\1

ASCE

énd ,4{4/ —> VIO/aded beamn /ﬁca%

%‘L{ ca/r-fo.s/k action
no w”\fos;k a leon

—x
ree s y ,
/Am; f/ow — Kesis fiog fon alip “""’Ziﬁ‘/m
\> *  Jes/sfamce 1O :Aw/mu —> nau'/s,/:o//ﬁ
Adviek &'é'.

. ‘CCMSA—O\“/O Lhrar [How, —» 7&.«4«»»«0&/

* peosstorce o shear Shess—o 9locn ox
solles)ven

www.SEInstitute.org  Structural Engineering Institute of ASCE  www.ASCE.org



o)
Subject: Job Number: Datew

Job: By: Section:

Checked By: Page of

=== T
i/:/ . ,//J"/ . ';)/ {aséow: —> shoar ft»ct
= ‘4 Kenrsfae ce
S > '
Shearn — Shear )"”“"
Sf& a}y.
Sheas Shess _s _('M ﬁd
Meais fana £,
widtt oL
/Ynmv;x“.?
a
| L

www.SEInstitute.org Structural Engineering Institute of ASCE  www.ASCE.org



Subject: Job Number: Date: 7

Job: By: Section:

C,__, - _Ag__ ' :zdurmmd"? v x& Q:AZ

www.SEInstitute.org  Structural Engineering Institute of ASCE  www.ASCE.org



ﬁ)ﬁ/fﬁ j/é‘t resf of He semestex
y/zi> Jorsigun
D EJashe Deflections
© Prinepet Shesses & oo

CZ’} CD / i, 8 e kle]
7

X

MO
_E‘_:___—I} NGO 7
;:)? “/f—su*ml - 17 A
£ V(x)
(o = NCO
A
. ERCERTY
L
P 77
I Sy \*(f——) -
z Q=A-y




e /151

.’—0' f.;:/ukﬁ j' \\\l

= M,
T.

/ILU’ /uuu (,7 }’.N:L,M(
Ll

\ - —
A {f
’




——— . E—
———
o —

—_— ~ |
//.»[ (< onN /7 ff‘:"} el ({’2'.‘{ ¢ ('l’-ét —
),

ho arpy zf(ﬂ%(n,;m/(’_( o
B L‘
- w-/')/({,m,Cf

in fle ot E

Aar e Ave=




y— C

//Luzw SH A

Shaar S 746’ £ S

=

. ) 7 — -
X/LQ&J( /”Y)C’PL’-"(“D {: Z et

— f/_- \\\ \/fo

\ 4 D o
> /C;/ﬁ/‘(ﬂ"f‘j

) 3
(A ¥ o
O» /8

:

o /:ﬂ. ,5 9((((/—;

A -
Ia- teo

< feel

¢ oYU £

5



wn
N/

Aear shess due fo foaeon:
7

3\ 7\ o | ,

C = ' I) (.‘//‘_7 varralion /’l‘—/cm‘ [ Lecless }

= L Vi ;

oN

I ‘Jﬁ:jxflf
2

ci.{'[’vv [ pifte.
oy

yar’s alceve

B GW/)CA’/(U( 'f‘ﬂ(?r‘/z,s;,z;]é 7 /L.ru.‘. 2(,,1'15__

,SCD / p'[(







. i : »,,’ . = " " 4 ),
AN ALéx e lere = B e

7‘? ¢ /}C S

&€ (4{ e L"((“L’{ f‘Y‘L(,‘C(,'( = /[ G kYL ")

40 N-M

40000 N-mm

40 N-m

-
—
W

o
- 5:.F9 x /o 77 5omm
— F

P

\
T To 40 N-m <(C:05 M1 0.5 N

G = = i . (o

=6
J 5. FGx JO
5:79x/ " :0-‘54‘?1”?&

J [,
Zrn}n = (ré__z“—— - 70 Ay 3 Gl 00

y S FEGR)TE 4






CER?20: Inko Shuctowmd Mechan.ecs

Whyy calowlate defbedlions 7
,fomeof/&pw;/lﬁcﬁmfﬂ

~  steguured  arex. gl,z.f&e/&lem “—fwmf.mstz

- 7D/a.szbwo/ .SM{MCS — L/3¢60 Whuee [ — Spom /o%/‘

,L;lM.

_ Mf/m/vua( -SMZ/M&-" L/zlfo

U -ff_wewf eeacks an fﬂ“m’skw( >%a¢e/)
—  Servicea &'A‘? W 544 Mj/ﬂ—

—

f— A Fx A v
e rd

k. A

— gerv/'Cefa_A,'/;'/j /oa.d wmhgmﬁ"m
pmm———
L?I\/(Dnmfm!/q'

Fow do I colewdnts %&@?




NGO Axial Ferce ¢ = ’\/I:)‘)
t
MCX) c Mom t
—> Bemtmj oment Y CX>
_ = '7,
N 64 s 2 WW ,___-7 9(00./{_5
N e
Vv
/
M
| A — N(xT)
A —_— le_
A E

5&%@&6&% Awe 7‘0/‘75‘2_ 0 ver po WS ‘3‘"""7%’:’7
= eloc,

fooem gpet




Fhw do I caleedate /yzaoz:mmyfa

M(x)

oY

W7

.

1

___ElASTIC cURVE

—

r §
=

,«t,z“; 7~ O\
AL\
(A ) =

ot tiens B ——= Hepeof

VCx)







&
)

/ ;,)(\/0/)(’-*( & € (7)7[‘(\ 'r// Cnn
//
WE T
V=

<o
\1.~
C
—
~
)
C




i

v

cer boviw et

LTV

o

' Y 4
{§ O

Pommages®



dx*
ET AV
S = g2
dv ~ ) P% +
1 ovey e - L
Z C\xﬂ '+CL_







pu—

SC"/!” viC?wbt‘L{ij S %&M

Mo L
é EL_— X+



,_ Ra
V=0 VEz O

&' ] 5
V et b rutn

| . { ¥ ()
8{ 9_“\,;)_ el MO

—

Ae s 777,

1=

<¢ - oo kes]

e I

et

1

3 ;
[8x 7 4

/R

i

1 z Il ,L/'a/’

t 1

i

A = n

26 o, | JO§ 4 .
i 4P

M@y +3Px =0

E:x: o M) = -3Px

Vo oo &x {3

et /(;('(,’ O (”/(\

/5

OO K2

-
an

V)
/4



E I_ (12'\,;" (
2 I )
V() = . (‘X%
FI \6
_— X

r{‘P4(&)-9/D(Y'35)4,2F’x e

MG - my
=P ( 2 - /z/-z/->

5e§2’ < Ty

tP%~MﬁP

194 2°
2>”@**<2

ﬂ\ (7 C ( ' C ;
A AALC (Al . L /L}.’z' & (11{ '
vy Cys '

‘Y (4 2 (“7" 2 {/

W) = 0 = G e

2 /s _ e _
) O —> 70

s /[(,,, < '? E7A ,éi &d’»(‘%ig/

—
S ¢



¥ 36 2 < 14y x"(><>;; 1 o /‘f"/,Zj i
S SHud

36 4 ' ./l' = )

no (4 er o iy = =

o iy
" 855361 3¢ (5
i

AP R

Vﬂ(%) Z/%Nﬂ? / (t.{'s <’7jxm,{,/(fff7 -V /ﬁ 6) b/m':m

BICV I Ot
(7’ g3 Zz ('-,« EA

v (%C) - _Z (:ﬁ 1‘2 /[//f Z> " C.
‘hu& {1[7/ . E I (’\ | /5

yvé 5@) j :

(“0 .,__.F_. 3 %ﬁéz
tl (-

Yaelz £ 14y



MO CEE ERCTIVE

Bud. £ = /500 ks/ =12 /0= /8000 k-in™

e 72 .
& . \/q‘(féflf) oy / o (~5‘5‘7 8?2_> 29 .
/8 000

Vv(ﬂﬂf): ”’5/*/Px ).

SERTE) an . 3 - Bjej P = ©3.5 1.

2 - 3.5
Bt

T,r F = o0./125 ki




[ 7

,L‘n%@)cna/ éléﬁcxzs /‘t}f‘oaﬁuufd Aj /OO\ééD"
F; Fi

-In )'E)’r\aﬂfl'—e‘?wg
' ' M /'\-9
Nj \19 i

/

X~ o

L ” 7
- v .8/ C% - | NG,
1 t
x. ?\/Cx)
Z = (Tj = T /



(72

Nz







Need o know jomxzfﬁiy ”“7’@”7‘&»«/{'

Ct/éOaf Shesses | F—; ]
n V4 T’/
S/
‘ L
“\ x —i- 7 FK
R
X fi\(‘} A >
a\\\ = *~

Shese Trans gémrwi K?“

C{Xi;@v}—(y) (K {>(os2_&+ - é,,,,ZQ

ﬂ%-é/\f > - <6""5‘}> 60529'.’"Zx7 gin2©
E e

""(Dsfnze + Txy 05206
- i

e
LD - I

,_{ *\
)

Y

Q_i-.-.
1
1







§x = -2o
¥ = t40
CX? = *eo L & entobion
< Cx “RO 60
):6] = " s o

Z;\; o‘J |

Jhe f/uﬂu/:'mj Adhresses

——
o = f0e+8y) ¢+ [f6X-§" N
Pis P2 (’"Z“) —W/C ) +(&y)
L VAY. PP -
— -q[( - > +(éo}
- 35 * 8/l%
07?/,7, = /6 MpPa 8 — 464 M
-ﬁ:’ngf = 2 Cey /20 —
O/X‘O/»/ -R0-9 O
R0p = -47.5° oo —47.57/80°

oo QP = *02:3070 67 b6:3° — 70007050%



Spi,2 = I/ MPa &2 = Lges MP

6% = G+K“ <" {3‘>cosz,9— + Z)‘ G‘”Z@

/Zﬂxéméw £ = 5%:—

= -fot40 | Rorw ws[*‘f%:’;) +60 <t (97:C7)
X e

/"—44.9 MFe
6 - 6| = e o fre

ISF‘J — e — mmgm/m

O e




7\7"/”” C«.'rv(!..




'\70L\ o rcde L han 5yél>umﬁzf?cm ‘37/1/@/&1(»@ %54 Shacin

2 Jensors — [_O/;ig [Ej [IJ

/W_ #WWM C’«Ci/f*ﬂ/t@ S -

no wee o SO St /«/r/'/g _

[é ‘] AN o tensen éx

Wi wri F»Lj Y 5bhoon -2¢ X@
Hanes %czmwﬁ'm C*W@ s |
donk reaplace Srg 0t Y~ (67W? doms
Y (m ¢ SanicaX

2 S ey,
S/Ym,Q

2 Hlace Z;' vo 1 . e
/f /D/ Z g’)[(/ |



/\dllﬁ%( r(('/ f:"—{“/CL«VT—C C‘Z ('/'C"“L el AL (é}' jﬁ ’M‘/

)
(74

CE 275 /3/”(7 uUSE —_— D((‘ " fzu//

;;E )
A prom ol
T 1

|

—




N= 5¢ /r\

/\//A /:7; 5¢ »‘/2':;?/‘

& .
T/\/ N[ = 50kp

b C{)YVL/P,
U Rk U FT T - et she
Mﬁ 5 b%& feas by /ﬁ(/////%

N
’H‘d jp“ (E’ ’(i L7 x] /Y/ (’/7”@

A
p

oA

! ? )
o (Qlumn

/(}. }’L ({/ ,,Y'L’ )}/.('-“S‘ S , (;{\ ?;
{



oy g éxtu?:o/g%/k;) 7/ foe prr & Fn
: ) ) U

/ M
*’ e

i / ) e
v
/‘J' 7¢
\

%‘Elx m%a-uf X - AX/S

¥
D
2 n ; s
%@LX (‘»_bcvncf{ / —asiS.
Vg
\‘l

P o miEL D n*EL
o= TED Ry {

(KL)* | | (KD
-
L/ﬁ/?,;a//& j/ bv o w/'//i%’\/‘ﬁ/nﬂ/f—-

(K L> —= C{%ﬁcﬁ ve  Jey 7/71 of Hs colemn



K afc. %@ﬁ? rb#)u%* ond condihors
l’p@ % P B é%ﬁ— Goo

(
r< =/ i
- : [/xz ey ¥ =24 J+0
\ = =/O
\ K
\ \
\ \
<E Yoz
o
7777
Y ca
5
i g = l \ll _\_) / 7[7
fih < > |
= . i {ﬁex P f{ s
/:< L:\\‘/‘; =~
"\\A /’
te
Tx Ly




