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This concrete girder
rests on the ledge that
is assumed to act as
a smooth contacting
surface. (5)

The cable exerts a force on the bracket

in the direction of the cable. (1) Fhe mocker-supgort for this

bridge girder allows horizontal
movement so the bridge is free
to expand and contract due to
a change in temperature. (4)

The floor beams of this

This utility building is building are welded
pin supported at the top together and thus form
of the column. (8) fixed connections. (10)

il o 0ols yioled (gamdu 9 (Somgd i ;o dbbgy o Jlasl slag i g olSaST glgil 35 5 S5 5o

Description ‘ Symboaol | Required Forces/Couples J

REACTIONS - 2D

1. Roller suppaort E A [':_i [= = !
it A\_i 4# |
= X
2. Cable or rod *’éj A a&"

3. Pin support

4. Cantilever support Al A ¥
(fixed end) i A:
A.._ | ¥

REACTIONS - 3D

5. Ball joint

(fixed end)

¥
|< r
: F .
6. Cantilever support A M A

CONNECTIONS - 2D

7. Pinned connection

8. Rigid connection
(e.g., welded, bolted)
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F, section

Shear
Force
‘f

M/, Bending
Moment
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N

Normal
Force

(a) (b)

Ly (onos ;5 9 (o 32 5935 SL,I0 903 oons
olezsles S aiS Lo Lol yolic 5,10 (glojl csliael laiear Jshaie slogloisle jo 1) 3,15 o i oy
Oeizeans 25l ol (Jsb jeme olaiel 4y Curd gl S Ly g 0gas S jake D g0ty Wlgi oo 3 2 3,y Ll ks by
a5 S b sl 055 Sy 5 s a0y 5 SIS b b S 558 U sl e 08y slot
S5 Sax 1 Sa57e S Dl Joged jsliie aay 098 psles (T (55, L plai o (315 sl Sl 5 bag i ool 03Y
bl g i 0 )5 g Sl feloay il g g 0als (i T (Sl B 5 i 8 Job o 1) (e S

Lol 438,518 Az g5 9590 (e S g (B 9500 St 4 g pe sl loges Laid

W) t e glaols,l 48
T 1 ] I T T T T T T Sty 5 o)l Coodle (o011 3 & jg0a Sl @Y oy 4y 3959 5] i
2 Gy 9 )l Cude Lz cgya9, JSD o eiS atuiie | guae LS
Positive external distributed load —5 IS8l o0l ools ul*“-’ s e )~| °|9_.,‘h|o iass S 1O e )_iJ 3
Positive internal shear —_— Normal force
M M )
’ ( (@8 - N
. /]\l
Positive internal moment Shear force—y _/

; . Bending moment
Beam sign convention



S5, deswo g olﬂ olRisls \ las cwglis

&hio (509
l) Cnss s).u & J.».L?u 05..»‘59 asls (519‘.) 6“@3)"" u.....u LS‘)’ “_)LA.AL‘> ;S.ul&o ) cbl.a U’“"?) ‘5.;&4.’ ‘U’“"ﬁ) u.:‘
Jﬁ.e‘.?v.a (5L®J.a.x”g.s.c Slows uA...ula é...:l...w‘ o s).ba Sjy90 ).3.: 45‘5:)9@ B '59'“&50 )LC| L)‘ bl)‘ (o> )‘09.«4 o)
50 (g pls 18 00,5 o dule LolFaSs 1iSTy cud i pl 4 0g wlss Jol SV olee slowi b (goluw 25aASS

L Sabmn o s? oobolie WSS 15 pabuie 80,58 b o 45 5 5 ol i 5 55 paie (sl i (o bolsd
Jols &¥olre pigs il Jobs Jl 50 wb s ol s3> 2wl Jols > )o:)lfwolf)_mdf&ol ol Ay

A3 oo Cawd a1y i 5 a0 adade (o Sl slag s sy e (sl
b Al eos ny U5 Gl 55 5 GS et )b 5l aar 5 B aloledl) C 9 B blis o 1, ctes Sl 5 (o 59,0 ) JLio

.a&SwWGkN}Sﬁ:&
6 kN
l 9 kN:m

‘)

! 3m ! | 6m |

Bass STy o518 dalge Lasd cunl BU) 0uiS oo pens |y 25T sl STy 5 5T JIoges pu 3 5l e lol 2 J>
(g drlone A
6 kN
l 9 kN-m
A|$ )—P C+EMp =0; 9KkN- m + (6 kN)(6m) — A, (9m) = 0
3m I 6m A, =5 kN
la, D.\.l

o 5 R g o oo dnaB O3] e Jlogas |y Jolas Yol C g B Llis o 00 ahaie b 43S

B =0 Ng =0
)—h—NE +12F, = 0; 5kN—-Vz=0 Vz=S5kN
C+3IMz=0; —(5kN)3m)+ Mz =0 Mz= 15kN-m

XK 3F, =0 Ne=10
+13XF,=0; S5kN—-6kN—-V,=0 Vc=—-1kN
C+IMc=0; —(5kN)3m)+ Mr=0 Mc=15kN-m




S5, deswo g olﬂ olRisls \ las cwglis

e WSS, 80,508 ) i1 cod ey JSO Billae 55 sl 1) (ot S5 (G0 95 Dleesd Slages (VLo

oy

‘ L |

A BaSs I X dols o1, aaiie .yl o Cawsds WL/2 Lol Sggew 5 e, Judo @ 15 284S slo iiSTy : Jo
) My@e\.da.'éwl slply Jolss SYolas g s o0 Ol o o dalad (gl | alﬂw)bwsmﬂf@)ﬁ)e
(alools S8 15 ol Jolao 35 5ai0 )l X Jobo 55 00 8 L gl

wL
2

Wwx
-~ > "| V = w(£ = x)
l i 2
| S l (+=M =0 —(%)x + (wx)(£> +M=0
2 2
M =

—wx —V =0

b3 | =

|V
wil

g(L.r )

Jedsar g el ol oSS (1S9 b oS asSS 50 (o5 0 (59,8 sl

W
* H’ ‘ l * ¢ l l' JP}MJ J‘ 3 O Bl Jloged X (ol (59505 Aolre (09 oz
[ : - 3 i * . O )‘;§ ; Le)?‘)? ‘) EETRET zdag‘) ;‘ Y @IP‘SED
wl - ro=e } ‘ > o
2 12 alien Cawdds jloged 69 52 Of Curnde
Vv
L
w?L\ V= W(E = \_) =
p | )
.\ *
L -
B = h\ _ﬂ; 9
) 2
M wlL? Ot qod )13 e Sl dolas 551, X ke ol ST >
w ' T 2
L X Mmax 2 [L(E) = (E) }
L ;
2 or2
C —
(c) !

Dy Al o O yg0ds ol 90 43 10 I X o p a5 WAz b s cted S Ol loges



S5, deswo oo ol olKsls \ las cwglis

Jole sl 58 OYolro
Jomdl s DYl ) osliinl cabogy o sl jloges me 3 5 25 Jsb 40 (o30S S 5 (D2 S et 5o b Shoy S
a0 S pete cied S g 35 pede b 00 ,5uS b alex ) il o)l Sl cou |y 8 S sillae .ol Jolas
olis AX Jsbas (Sog8 dakad olj] s jlogei B ISa o ailoas (5,8 cute cadle b oy ol 5o lag s pled o n 5

Ll 00 o0l

Wix)Ax

wix)

K{Axy

- (:1 ' | o ”(] D M+ st

; Ak V o+ AV

e
—r————

]

Ax |
Free-body diagram
of segment Ax

(a) ()

(gl el oo @il Slaal o lag i Jobss 5l eolaiwl
+13F, = 0; V +wkx)Ax — (V + AV) =0
AV = w(x) Ax

1285 At g o0 AX p 398 Dyl 35 i b AX 0 a5 S j50 50

1
e = w(x) (

dx

Ll adady lod ;0 05l9 80,5003 b e bl cabads 1o 50 L3 (695w ,I0g08 ot (K0 jle 4
:‘3}:’)-‘.’-"69&“"0 dlads Jo> Lb)iJaM-\JL’ Sl g0 dalad (o Jol Laas gl ioren

(+EZMp=0;, =V Ax — M — w(x) Ax[k(Ax)] + (M + AM) =0
AM =V Ax + w(x) k(Ax)?

185zl Ol s i y5ba,

dM @

Lol aads las 1o b (g9, Jlade b plpcalais o 0 Jdees S jloged cold? (oim

AR



0)9.}.2) Koo

,,-1v7$l\1

W= n(\) We

gl

D

[ w=negative increasing
J

|/ slope = negative increasing
—Wc |

~ WD

\ ‘\
V = positive decreasing
|slope = positive decreasing
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clockwise moment M, |
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