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STRUCTURAL ANALYS/S
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Chapter(1):Types of structures and loads
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Structural Elements: Some of the more common

elements from which structures are composed are as follows
1)tie rod

2)Beams
3) Columns.
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Types of Structures.: The combination of structural
elements and the materials from which they are
composed is referred to as a structural system.

1)Trusses
*2) Cables and Arches
*3) Frames
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e Dead Loads:
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Materiol Weight (kg/m’) Maserial Weight (kg/m’)
1. Biteminous subsiances 4. Bullding materiaks
Anthracite coal 1500 Bricks 1600 o 1920
Peat (dry) 560 10 640 Cement (ordinary) 1440
Charcoal (light) 300 Chalk 2240
Coke 1000 Glass 2400 o 2720
Crude oill BEO Lime stone 2400 to 2640
Pitch 1010 Sand stone 2240 to 2400
Coal tar 1000 Stee] 7850
Timber 650 to 720
1. Excavated malerials 5. Structural items, ceilings, finishes etc.
Clay (dry, compact) 1440 Asbeslos cement sheets 12 to 15.6
Clay (damp, compact)} 1760 Brick masonry 1920
Earth (dry) 1410 10 1840 Brick wall, 100 mm thick 192
Estth (moist) 1600 o 2000 Brick wall, 200 mm thick 384
Sand (dry) 1540 1o 1600 Brick wall, 300 mm thick 576
Sand 1760 to 2000 Cement plaster, 25 mm thick 52
3 Liquids Concrete, plain 2300
Aloohol 780 Concrete, reinforced 2400
Guaoline 670 Dry rubble masonry 2080
Iee 910 Galvanised iron sheet,
Nitric acid 91% 1510 0.50 mm thick 5 (kg/m?)
Sulphuric acid 87% 1750 1.63 mm thick 13 {ip"mzj
Vegetable oil 930 Mangalore tiles with baltens 63 (kg/m?)
Water (fresh) 1000

[Note : 1kg/m’ = 10 N/m®

ASCE

A.1 Dead Loads

Weight
Material (pct)
Steel 490
Aluminum 171
Reinforced concrete: normal weight 150
lightweight 90-120
Marble 170
Granite 165
Earth, wet loose sand and gravel 125
Brick 120
Water 62.4
Snow: fresh 6
packed 12
wet 50
Lumber 35
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* The floor beam in Fig. 1-8 is used to suEport the 6-ft width of a Iightweight plain concrete slab having a thickness
of 4 in. The slab serves as a portion of the ceiling for the floor below, and therefore its bottom is coated with
plaster. Furthermore, an 8-ft-high, 12-in.-thick lightweight solid concrete block wall is directly over the top flange of
the beam. Determine the loading on the beam measured per foot of length of the beam.

* SOLUTION:

Using the data in Tables 1-2 and 1-3, we have

Concrete slab: (8lb)(4in)(6ft)=192

Plaster ceiling:(5)(6ft)=30

Block wall (105)(8)(1)=840/1062=1.06k/ft

Here the unit k stands for “kip,” which symbolizes kilopounds. Hence,
1 k=1000Ib




Live Loads:
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Live load reduction:

For some types of buildings having very large floor areas, many codes will allow a reduction in the uniform live load for a
floor, since it is unlikely that the prescribed live load will occur simultaneously throughout the entire structure at any one
time. For example, ASCE 7-10 allows a reduction of live load on a member having an influence area ( KLL AT2):
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* A two-story office building shown in the photo has interior columns that are spaced 22 ft apart in two perpendicular
directions. If the (flat) roof loading is determine the reduced live load supported by a typical interior column located

L]
at ground level.
I I ) &
o Ay
¢ SOLU; ION. / 2
As shown in Fig. 19 each interior column has a tributary areca or T I I+
effective loaded areca of A, — (22 M1)(22 ft) = 484 ft°. A ground-floor
column therefore supports aa roof hive load of i
wh
Fg = (201b/ft2)(484 ft°) =— 9680 1b — 968 k
!
This load cannot be reduced, since it is not a floor load. For the second I I I
floor. the live load is taken from Table 1—4: 7., — SO Ib/ft°. Since — N _L N ,l
K;,; — 4, then 4.A,; — 4(484 ft®) = 1936 ft© and 1936 ft© = 400 =, o
the live load can be reduced using Eq. 1—-1. Thus,
15 =
I. = 5()(()-25 + f—) = 29.5S 1b/1t~
N 1936
The load reduction here is (29.55/50)1009% = S59.19 = 50% . O.K.
Therefore,
Fp = (29.551b/ft°)(484 ft°) = 14 3001b = 14 3 k

The total hive load supported by the ground-floor column is thus

F — Fp+ Fp — 968k +~ 143k — 240Kk Arzs
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* The unheated storage facility shown in Fig. 1-14 is located on flat
open terrain in southern lllinois, where the specified ground snow
load is Determine the design snow load on the roof which has a slope
of 4%.

Since the 1700f Sslope 1s < 59 . we will use Eqg. 1 5. Here.
C . — O.8 duc to the open arca. €, 1.2 and F, =— 0.3
Thus, o=
F 2 - ().?(7-‘.("‘[%1,\_ Fig, 1-14
Q. 7{0OS)X(1. 20815 1b,/1t™) S5 06 16,/ 117
Since g, = 1S Ib/ft° — 20 1b/,1ft°, then also
Py — Ip_ 1. 2{1S 1b/f17) = 18 1b/ft”

By comparson. choose

2y — 1S 1L/ 17 V225
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» 1)Allowable stress:
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The drawings dbolow are the plan and the clovation Tor a part of a school classroomns.
Datermine the total redvced fove Toad supporied by a oypecal internor coluonn which s fovased
ar the ground evel.
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Chapter(2):Analysis of Statically Determinate
Structures
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* One-Way System. A slab or deck that is supported such that it
delivers

* its load to the supporting members by one-way action, is often
referredto as a one way slab




beam

joust

Mahdi Abu Al-Adous

concrete slab s
reinforced in
two directions,
poured on plane
forms

idealized framing plan
for one-way slab action
requires L, /L, > 2

(b)
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An example of one-way slab construction of a
steel frame

building having a poured concrete floor on a
corrugated

metal deck. The load on the floor is considered

to be
transmitted to the beams, not the girders
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Two-Way System. If, according to the ACI 318 concrete code the
support ratio in Fig. 2—=12b is(L2/L1)<2 &(L2/L1)=2

the load is assumed to be

delivered to the supporting beams and girders in two directions. When

this is the case the slab is referred to as a

15 ft - . e
1 o B _ S001b/f 500 1b/ft
R il =
’ 2 N | N 1 |
: : | 8§48 £ 4% % dd I l_ WEESEN
- 1| 10 fi 14 i A%
| ' ’ |
| \: o RteS5f—r=Sfit— - | g s ] |
: R = S ) Sy idealized beam ideahzed beam
LT ‘ rd
S ft S ft 56— 2 (b) ()
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:The floor of a classroom is to be supported by the bar joists shown in Fig. 2—15a. Each

joist is 15 ft long and they are spaced 2.5 ft on centers. The floor itself is to be made from lightweight
concrete that is 4 in thick. Neglect the weight of the joists and the corrugated metal deck, and determine the
load that acts along each joist.

SOLUTION:

Lighweight concrete it is (4)(8)=32
Live load for a classroom is 40
Total :32+40=72

L1=2.5 L2=15 L2/L1>2
W=72ib/(2.5)ft=180

(b)



* The flat roof of the steel-frame building shown in the photo is intended to
support a total load of over its surface. Determine the roof load within

region ABCD that is transmitted to beam BC:

D C
T Ny

& I.Sm

{ ISm
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*SOLUTION:

e [2=5 L1=4 L2/11=1.25<2

* , where the lighter shaded trapezoidal area of

* l[oading is transmitted to member BC.The peak intensity of this loading
As a result, the distribution of load 4 kN /m

* along BCis shown in Fig. 2—-16b. +l i 1 l l 1 J lI\'
-

1.5 m

-

15 m“ '



Determinacy and stability:

*R=3n ,statically determinate

*R>3n ,statically indeterminate
o RSk ) Hai
N peidls 6393 pal) piaal) S0 Jiad

Determinacy: The equilibrium equations provide
both the necessary

and sufficient conditions for equilibrium




Stability:

* To ensure the equilibrium of a structure or its members, it is not only necessary to satisfy the equations of
equilibrium, but the members must also be properly held or constrained by their supports. Two situations
may occur where the conditions for proper constraint have not been met

* Partial Constraints:|n some cases a structure or one of its members may have fewer reactive forces than
equations of equilibrium that must be satisfied. The structure then becomes only partially constrained. For
example, consider the member shown in Fig. 2—22 with its corresponding free-body diagram. Here the equation
will not be satisfied for the loading conditions and therefore the member will be unstable

» Improper Constraints:. In some cases there may be as many unknown forces as there are
equations of equilibrium; however, instability or movement of a structure or its members can
develop because of improper constraining by the su}gports. This can occur if all the sup]port
reactions are concurrent at a point. An example of this is shown in Fig. 2—23. From the free-body
diagram of the beam it is seen that the summation of moments about point O will not be equal to
zero thus rotation about point O will take place. Another way in which improper constraining
leads to instability occurs when the reactive forces are all parallel. An example of this case is
shown in Fig. 2—24. Here when an inclined force P is applied, the summation of forces in the
horizontal direction will not equal zero.
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(a)

I < 3N unstable

r >3n/r=3n unstable if member reactions are

concurrent or parallel or some of the
components form a collapsible mechanism

| L

(b)
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(1)
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Mlighl cable
LS—N N

weightless link

)

(2)

rollers

rocker

(3)
P 4

smooth contacting surface

smooth pin or hinge
F & -

l“‘k—:‘

(4

2

smooth pin-connected collar

fixed sapport

fixed-conmociod coliar
7 ¥
7)) 1 .
- = - ¥ ——
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SOLUTION:
OFx =0 459 Spad dga siind

Ax-60cos60=0

OMA=0 s delad o jlie yuse e
-60 sin 60°(10) + 60 cos 60°(1) + By(14) -50=0

OFy = 0 a5 AeY) el
-60sin60+38.5+Ay=0

[ ft

Seadeddlls ALY & 42 Al
(15_59)

e Determine the reactions on the beam?

10 ft- ~—4 ft \ 7t

60 sin 60° k
‘ 60 cos 60° k
-

l,

'
R -

A,

10 ft

B,




(25 58)
15 kN/m

e Determine the reactions on the beam?

OFXx =0 s 5o (padl dga yried A_|
12 m .

OFy=0 e AoV s

Ay-60-60=0
_(10 kKN/m)(12 m) = 60 kN
) ‘ (SKN/m)(12 m) =
OMA = 0 > se deludl o lie (pSe ydia }}bl{'.;{ _ | 60kN
-60(4) — 60(6) + MA =0 A-Z:t S, (. b -3 KN/m]
M, /-‘—4 m- -J
- 6 m -

(b)
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* Determine the reactions on the beam in Fig. 2-30a. Assume A is a pin and the support at Bis a

roller (smooth surface)?
* SOLUTION:
OMA =0 > sedeludl i e yiiad
-3500(3.5)+(4/5)NB(4)+(3/5)NB(10)=0

OFX=0 4 o Gl dga Hiias
Ax-(4/5)(1331.5)=0

; 3500 Ib
OFy=0 a0 lel) s l

4 ft

———

Ay-3500+(3/5)(1331.5)=0 A __,.
A? ———
3.5 ft =

A,

(b)

6.5 ft
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* The compound beam in Fig. 2—31a is fixed at A. Determine the reactions at A, B, and C. Assume that the
connection at B is a pin and Cis a roller?

* SOLUTION:

Segment BC:
(+ZM = 0
+12F, = 0;
K IF, =0

Segment AB:

l. c 2 .\: .“'f 7 (P ():

-6000 + B,(15) =0 B,
~400 + C, = 0 o
B, =0

M, — S000(10) + 400(20) = 0

M, = 72.0k-ft
A, — S000 + 400 = 0

A, —0=0 A,

A,

I

TTTWTTT_T_UT

400 1b /ft

6000 Ib-ft

6000 Ib - ft

A B
R = ——————————zn -——.l
= 400 Ib
= 400 Ib
8000 Ib
M, ‘ _______
7.60 k A, B 10— 101 —] Fsn—p
2 B, B, i
0




Member BC
l; 4 : ‘1{‘. =

Member AB:
(+2ZM, =0
L3F, =0
+13F, =0

Member B(:
‘_I 0
+?:1‘=0

~B,(2) + 6(1) = 0

~8(2) - 3(2) + B,(1.3) =0
A+ 58y~ 147 =0
Ay~ 38) =3 =0

147 = €, =0

3J-6+C,=0

(5 5.5

* Determine the horizontal and vertical components of reaction at the pins A, B, and C of the two-member
frame shown in Fig. 2—-32a?

* SOLUTION:

B, = 3kN

B, = 14.7kN
A, = 987kN
A, = 940 kN

C, = 14TkN
C, = 3kN

8 kKN 3 kN /m
A LT T T T e
s " 2 m - <
Zm 1.5 m
o - I
o ,
- inn B (a)
S kN B, .6 kN.
‘\ } ; i
i B, B,—> — C
e 4 ' fo Im-—<-—1m -t
s "f r 1.5m c,
/: <4 A, - ' (b)
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Chapter( 3):Analysis of statically determinate
trusses

« Common types of trusses:

* Roof Trusses: Roof trusses are often used as part of an industrial
building frame.

* Bridge Trusses: The main structural elements of a typical bridge truss

-z
-
roof S _,,/./
oy

purlins

top cord

- "l’
& L
- -
- > ™5
n’ :
< .-—.‘ '
=
-

< N = . >
bottom cord :
Knee brac
-~

sSpan

gusset plate



Classification of coplanar trusses:

o 1)Simple Truss: oS JSE G AL g i) S| Eilial) oY Gulia 4180 (9 )] 5
Sildls/

o 2)Compound Truss: ;s Cidis e Jis) Jsi e

e 3)Complex Truss: = complex truss is one that cannot be classified as being
either simple or compound.

simple truss Complaex trasss
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Determinacy:

b +r=2j statically determinate
* b + r> 2j statically indeterminate
b +r < 2j unstable

®  External Stability: As stated in Sec. 2—4, a structure (or truss) is externally unstable if all of its

reactions are concurrentor parallel.

* Internal Stabilit: The internal stability of a truss can often be checked by careful inspection of
the arrangement of its members.

Cictec. {litees

Aol Savailil pund) Saousts il aiun
Suiaol Gavailil pand) Saousts i aioun



6 Sl el £ s pal) Jdb o gl oz

unstable concurrent reactions

unstable parallel reactions




the truss is statically determinate. By inspection the truss is
internally stable. b=19, r=3, /=11, b+r=2j 22=22.

The truss is statically indeterminate to the first

degree. By inspection the truss is internally stable.
=15 r=4 j=9

b+r>2

19> 18.
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(c)

(<)

The truss is statically determinate. By inspection

the truss is internally stable. The truss is internally unstable

b=9 r=3 j=6 b=12,r=3,j=8
b +r=2j b+r<2j
12=12

15<16



zero force members

* Case 1. Consider the truss in Fig .The two members at joint C are connected
together at a right angle and there is no external load on the joint. The free-body
diagram of joint C, Fig, indicates that the force in each member must be zero in
order to maintain equilibrium. Furthermore, as in the case of joint A.this must be

true regardless of the angle, say between the members.

- - C !
Fen
M Fep
Fr\”
/{u
v A S X
l'."‘lf
: l.lr-‘_-l. = () lr'l"ﬁ' = {) +T }_‘,"“ = (): l;./\l? Sin g =0
HEF, = 0; Fop=0 oo e
X EF,. =0 —Fr+0=0

Faer=0
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: Zero-force members also occur at joints having a geometry as joint D in
Fig. Here no external load acts on the joint, so that a force summation in they
direction, which is perpendicular to the two collinear members, requires that
Using this result, FCis also a zero-force member, as indicated by the force

analysis of join.

By _
Iy 7
I"|' hf l'_" y F FG 3 F[.l.
_'L'/ \\-1' (c)

(b) +r2ZF, =0; Fepsin + 0 =10
+wBF, = 0;: Fpp= 0 Ferp = 0 (since sin 8 # 0)




« *local:izs dihis acy

o *glopal: 4Lols Lihisl| ai

¢ © s 5yl losdl b b lgiasiind

R EEE T EEEEEEESEEEEESEEEEESEEEEESEEEESEEESSESESEEESESEEEE TS
* OFX=0 50 058 Ol olaTY)

c OFy=0 <30 (98 A3 olay)

c OM=0 4> (S dslad) lle s




The method of joints .

o Lilicd) slewa A 0di) a7 Lol d2a) pa 48 ub 4
* Tension:oss g Al L Lealad g 4 ga 3 LEY)
* Compression: ¢ss: Jalal ) Lgalas) g Adia 3 LEY)

B
(T\—» JON
h B
L I \ f=> 300N
& i Fj¢ (compression) l%k |
Fy,, (tension) | Fy (compression)
Fz, (tension)
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e Determine the force in each member of the roof truss shown in the
photo:




SOLUTION:;

e Joint A:

"?

e ©OFx = 0; FAB-8c0s30=0 FAB=6.928KN(T) Hoacr
s

« ©OFy=0;4-FAGsin30°=0 FAG=8Kn(C) T =
4 kI

Joint G:

e OFY=0 FGBsin60°-3cos30°=0 FGB=3.00Kn(C)
e OFX=0 8-3sin30°-3.00cos 60°-FGF=0 FGF=5.00Kn (C)

‘P

= K N

/ | e
* ] 60O~

5> =

= kKIS
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e Joint B:
« OFy=0; FBfsin 60°-3.00sin30°=0 FBf=1.73 kN (T)
e OFx=0'FBC+ 1.73cos60°+3.00cos30°-6.928=0 FBC=3.46 kN (T)

Kz
3.00 kN /
30° 607
(.)‘-\:__'.» X

6.928 kN B Fpco



The method of sections:

o JSA) sl 8 Ao 3 jlewe dlaie o ) cang g (BOUY) e aaV) Ay jall L o2a
Qe ¥ oy s ALY e pall 7l sl g 1288 3 Jalaall 220 () 5S5 Cumy
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EXAMPLE(1):

* Determine the force in membersG) and CO of the roof truss shown in the photo.

S0 1b

30 b 3x) b
15S01b 1501b
0’ _= T 3
!,J" 1 =% I = 7
A; =0 N - bl

1159316 |7 31t T3 1115931




SOLUTION ctw o e (use ciiagall stad)

e Member CF:
e OMI =0; -FGJsin30(6)+300(3.464)=0 FGI=3461b (C)

\ //-f3-464 ft

~. 350156

e Member GC: -;(_i?i.’—f—.; _3_':_“‘?“1 6A ft | 1 1159.3 Ib
- OMA=0 -300(3.464)+FCO(6)=0  FCO=173Ib(T)
300 1b o

| 3.464 ft—__
1S5S0 1b




EXAMPLE(2):

e Determine the force in members BC and MC of the K-truss

f-ls ft 15 ft*LlS n<l-15 f:tf

A, =29001b  12001b 15001b 1800 Ib L = 1600 1b



SOLUTION: it o jlic (use ciiogal) slad)

e OML = 0,. _2900{15}+FBC/20}:0 FBC=2175/77 L
. T’ 5"— F;x
E’ ;- i?_v L
= f/t‘ E\i_lf:wn
r & i Fg
T- 15 ft *iB.

2900 1b 1200 1b

« OFY=0  2900-1200+1200-FML=0  FML=2900(T)

- = 'Z'.’?I'_\
_ i
F.F:ﬁ'.-ﬂ_ . ‘1 ‘;
ol = (i%llmjab

120> 1> Guanll Swall)l puud) &uagsts Ui dial
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SE.
F A ~— 1532 1b ((‘) ,‘_11(' = 153 l’ ( T )
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299000 1b I/
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1200 1bH b
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Chapter(4).Internal loadings developed in

structural members.

o u3/al 5 edl il 4;:.4;5“.[9 dﬁw@/ﬂ/&

e Sign Convention:

T

M M
i;N NEI
Vv \Y

(a)

(c)

o A

N €—

(d)
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* Determine the internal shear and moment acting at a section passing through point C?
JESS £ a o) i adg o plhad) dbiil) plse ) JAiT of ke

37 k /ft
SOLUTION: - = i il
©Fy=0 :9-3-VC=0 VC=6k R | 1 1 l l l l
OMc=0 -9(6)+3(2)+Mc=0 Mc=48K.ft o, - ~

e G =
3 — 18 ft

3k 1 k/ft

- / 27 k R

,-—"$ | M ,dfﬂ”"’iﬁr
S I P |
—H—» e . '

‘? ft»] N(' P 2 fi o & 1 IT

Ve
6 f -
Sk == | We=(6ft/18ft)(3k/ft)=1




) S L) b o ) Lol

il] g Ciia o) Ailre =

. ~— ‘
* Procedure for Analysis: ; E %
. e

o 1- Support reaction = 4{/ “

R, ’ S F=0
e 2- Shear & Moment Function _ S a=0

! s
A NI,
f a = = _E'_.
R .

» Specify separate coordinate x and associated origins, extending into regions of the beam
between concentrated forces and/or couple moments or where there is a discontinuity of

distributed loading.

* o Section the beam at x distance and from the free body diagram determine V and M at
section x as a faction of x
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* Determine the shear and moment throughout the beam as a function
of x.? .

* SOLUTION: JESE N <. -

Reaction at A:
e ©Ofx=0 Ax=0
« OMB=0 Ay(8)-7(6)+12=0 Ay=3.75kN by deludl o jlic yusc

2 m -t 2 m —t— 4 m

Tl a
12 I am
 — Im J» i 3 ",‘L

Al fa,




sl il oLii7Yy)

0==x<2m s

e OFy=0 3.75-V=0  V=3.75KN E

c OM=0 3.75xM=0  M=3.75x KN —1
32.75 el

‘ 2msx<4m

* Ofy=0 -V+3.75-7=0 V=-3.25
* ©OM=0 -M+3.75x-7(x-2)=0 M=-3.25x+14 o2y il ylic guse

1::::3‘%§M'

[ MAE aJY

b -
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dm<<x=8m

« ©fy=0  3.75-7-V=0  V=-3.25 KN
e OM=0  -3.75x+7(X-2)-12+M=0 M=26-3.25X slary/ delea) o lic quse

- l"."""’ l?“t&)"‘*«.
-V

b

32.75 40
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* Draw the shear and moment diagrams for the beam?

600 1b
l 4000 1Ib - 1t

A vous
SOLUTION: - lt—_ﬁ_‘iB

* Support Reactions:iiw i iz s ——10ft — |5 ;] 5 ¢ -l

600 1b

4000 1b - ft
—~

= .
——— 10 ft \W—=—5 ft —~—5 ft —

100 1b 500 Ib




g b ad Al ciliaSlad) gran 3le ] po pa ac dly J4id a8

600 1b
4000 1b - ft

—< J’ -)
10 fe N —-— 5 ft —|~— 5 ¢
100 1b 500 1b
w =0

V (1b) V slope =0

100 x (ft)
Kﬁ—l —500
V negative constant
M slope negative constant
V negative constant
M (Ib - ft) M slope negative constant

2500

1000
\—1500

x (ft)




Draw the shear and moment diagrams for the beam?

N
e ——

| — ' d

——  9m— W

——

* SOLUTION:
Support Reactions: </ 4 sdst ) g5

220 KkN/m

30 kN 60 kN
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Draw the shear and moment diagrams for the compound bearm shown in Fig.Assume
the supports at A and C are rollers and B and E are pin connections.?

2 k Jft 5k 3K/t

60 k - ft 11ty I St ¢ vHI l h‘L"p
L ’ gﬁ D f:l

— 10 ft ~—6 1t 4 ft-—6ft——6ft —

SOLUTION:
Support Reactions: </« 4 sdsu g/ 3

20k 3k 3k/ft

60 k - ft ( l' ----- ‘ ------ :4::04_# L Pet) l lll?yf'_()

4k 45k 6k




Vi(k)

10

ey

7 (Al lba el praa ble) sa

Wl 1 o

16 20!

5k 3kfﬂ

Ve

6

x (ft)

16

32

teel -

16k 1

45k 6k

i‘ -
lw.ﬂ%4

60 :

; T T 32

~96

~ 180

x (ft)




Draw the moment diagram for the tapered
-« _ [framer?

Sk 1k

15k-ft
i 151t - i — Ik ) ) |
' Se——3k 51 C i [5k-ft “' 15 ft '
51t 3k —tpm o I '
3K l 15 k-ft Bk_é o |3 k
, 1k 3k Bl

6 11 -
L =l ISk-ft\P T
T Tﬁl-:

6 k | k | k
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Draw the shear and moment diagrams for the frame shownin Fig. AssumeA is a pin, Cis a roller, and B
is a fixed joint?

80 kN

.
d‘(’ k‘:\:,/'l“ |
‘ >m
R
SOLUTION:
S0 kN
1 170 kN-m _ 1.S5kN 170 KN -m
- 5
170 kN-m X:]
2% \ B 2skn
120 kN ; C. = 32.5KN ISkN 2ZEN
\ 36830 1:5m 36.87° oA
A, = 120 kN PaET 96 kN wi‘N
143
Fa—
6m . 2N - LS KN /= 36.87° ( { ic
> kN ITOKN-m 2.5 kN
e pon Z K
A, = 25KN 825 kN
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