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iﬂ‘ﬂi'l‘]Jl!i\‘ll!ﬁinJllluﬁﬂﬂ\?ﬂa'l\w'lf]u@l\? 3 Nou ﬂﬂgﬁ']lﬁ\‘lﬂ\‘lﬂllﬂllﬂ UAAZIAADING Y 3 U3 93U
k4 Y
MINUA 9 1153 ANUU degree of indeterminacy = 9

o Y . L o o
RG] U9 (2) stable, indeterminate, degree of indeterminacy = 9
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[ A A IS '
Tasstenyuaegiiiadosnmnelulassadrailuediels

F et

v A
fadN
(1) unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
)
UHINA
1 Qy 1 =\ 1 q 1 A 1 A @ I A A [ g [ =
ﬂ"li@ﬂiﬂxﬁﬂlﬁ')u Nﬂiﬁﬁfluhlllslsb'ﬁ"lll!"ﬁﬁEJilﬂi’)L‘L!@fiﬂLl Lﬂuqﬁjﬂﬁl"ﬂﬁﬂll ﬂ\iuulllllﬁﬂﬂi

MAdY 99 (1) unstable
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auluzl adesmwiluedials

Intemal hinge 3
L

e

v A
fIasn
(1) unstable
(2)  stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
a
HHINA
D, A . . 2~ 74 Yo v o
DINTIVLUIIN  internal hinge YIW 2 1153 ﬂSWTLLﬁQLLﬁ%INLNU@@Hﬂ "l,ﬂTN“Villﬂ JUY  degree of

indeterminacy = 2

mMnoy ) (4) stable, indeterminate, degree of indeterminacy = 2
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auluzl adesmwiluedials

"

\ Intem,a.'l‘hjnge

o

h&

o A
f3aon
(1) unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2

a
HHINA

~ < 4 o 3

N5 1VUTUUINOUN internal hinge NITHINTIOUY TANUA F3U degree of indeterminacy = 1

Moy 7k (3) stable, indeterminate, degree of indeterminacy = 1
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aulugy Hadosamiiluednsls

\ Intemal hinge

S8

A
f3laon
(1) unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
HUIAA
2

[ Y
mInuNNTannmusie 1 azrusa ldnanua dariu

o Y .
RRGGH] U9 (2) stable, determinate
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aulugy Hadosamiiluednsls

\ Intemal roller

e,

-
TR

A
f3aon
(1)  unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
UUIAA
A &~ A 9 [ 09/’
HINNITIVLTIN internal roller HIW 1 LTI ISUTIDU) Idvua aariu degree of indeterminacy = 1

o 9y . . . .
ANdU U9 (3) stable, indeterminate, degree of indeterminacy = 1
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aulugy Hadosamiiluednsls

\ Internal wller
5 % [

S

A
f13aon
(1) unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
UUIAA
A ll 9 9 o =2 .
TINLITUITNATUBINE Y zﬂgﬁ']uﬁ\ﬂﬂﬂ\ﬁ"iilﬂ %QL‘]J‘L! determinate

o Y .
RG] U9 (2) stable, determinate

~ 37 ~

T



o Y d'
ADINVDN 45

aulugy Hadosamiiluednsls

\ Intemal mlkr
%% [

R

v A
fIasn
(1) unstable
(2) stable, determinate
(3) stable, indeterminate, degree of indeterminacy = 1
(4) stable, indeterminate, degree of indeterminacy = 2
)
HHIAA
A ' 9 A A ya = 1 =
UINLTUINATUYING 1Y mmzma@umgmim"lﬂaﬁiz i]\iullll,ﬁﬂfﬁ

MAdY 99 (1) unstable
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Taseardeaagy liafosnmmalnseadnediels

P

I

A
f3aon
(1)  statically determinate, stable
(2) statically determinate, unstable
(3) statically indeterminate, stable
(4) statically indeterminate, unstable
HUIAA
A Qy 1 19 1 A 1 A v R I Qy [ Y A
ﬂ']'il':lf@\ii‘(’l\i"]fl‘lﬁ'llllﬂ']ﬂﬁluUlilﬁlflfﬁnJLﬂﬁﬂﬂ@ﬂluaﬂﬂuﬂﬂlﬂu unstable ﬁ']ﬂﬂaﬂclﬂ!ﬁ'ﬂlﬂﬂﬂl!ﬁ'l‘lll!ﬁ\?ﬁ'ﬂ\?
o v W 1 1 A a 09/1 < Qy (]
Gi’J}']\Tﬂ'igvnﬂﬂgﬁﬂWUaﬂiﬂ LL@m”|ﬂ‘1Ji3ﬂﬂﬂﬁhﬁgmm‘smgiuummmm uuﬂmmmmmﬂu%umu
I
11691} 19U determinate

o ) . .
RRGGH] U9 (2) statically determinate, unstable
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Taseardeaagy liafosnmmalnseadnediels

w
I NEEREY

i i

TYPICAL NIN GE
A
faon
(1)  statically determinate, stable
(2) statically determinate, unstable
(3) statically indeterminate, stable
(4) statically indeterminate, unstable
HUIAA
9 A o A ] oa/’ a ] 1 9 3 % 091}
I‘ﬂﬁ\‘]ﬁﬁ"l\‘]llLlﬁﬂﬂﬁgﬂ11ullu3@ﬂlﬂ1uu ?T"IWfﬂ']iﬂ‘!"lfﬂ']ﬂcln\iﬂﬁ']\iﬂ@uﬂgﬁ'lllﬁﬂllﬂﬂﬂﬁﬂﬂ PNUU

o 9y . .
UGG U9 (1) statically determinate, stable
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Tasedonyuaagy ligdosnmmalaseadnediels

A
f3iaon
(1) statically determinate, stable
(2) statically determinate, unstable
(3) statically indeterminate, stable
(4) statically indeterminate, unstable
a
HUINA
o 1 o o I
ﬂ'lﬂuﬂﬂi]‘ﬂiﬂﬂiﬂﬁ Hinge (2 1139) uag roller (1 1139) 574 3 !Li\?!‘]/]'lﬂﬂi]'l‘lﬂﬂﬁuﬂ'liﬁllﬂﬁ Lll‘L!
. ' I A T A Aa Qy I | .
determinate g1y Uszneudugdaumasy uagina1atinuin 1 ¥u 1 indeterminate Mely 1
9
v o ] v 1
#a11113)1 indeterminate 13/ 1811301n418 34 stable

Ao 10 (3) statically indeterminate, stable
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Mmomden 49
v o 7 ' Y . @ [} I 3 Ao
GluﬂiWV‘ILlﬁﬂ\iﬂﬂ’lNﬁﬂqu‘ﬁi$W'ﬂ\i stress NU strain GU’EN'J?WJ LBU lﬁaﬂ!ﬁuﬁ%@&ﬁﬁﬂzﬂWiim‘ﬂ3ULL§\3§\1
Y
1 v v o J 1A .
ﬁTL!GU'fNﬂ'ﬁ'W‘I'HUllﬂ'JWNﬁNWUﬁLLUUVlNL%Q!ﬁju (non-linear) Llﬁﬂ\‘lﬁ\i
o A
f3aon
(1)  ultimate tensile strength
(2) reversible deformation
(3) plastic deformation
(4) engineering modulus
=
HHINA
1 A v o I Y IS . . A @ Y 1 a 1A
G]f'N‘VIﬂ'J'IﬂJﬁllwu‘ﬁl,ﬂutﬁu@iﬂﬂﬁlﬂu elastic deformation lll’f]ﬂaﬂllﬁ\?@ﬂﬂi}$ﬂﬁﬂl"lj1§ﬂi1\‘]lﬂﬂ LA
v o Y 9 A A v A 1 = ] = a A =
ﬂ'J'lﬂJﬁllWH‘ﬁLﬂulﬁuTﬂﬂ Lllﬂﬂaﬂ!ﬁﬂ’ﬂ@ﬂﬂ%ﬂuﬂaﬂlWEJ\?“]J'I\?ﬁ'Juﬂ\?lllllﬂiJﬂumll m‘nﬂaaugﬂmm‘i
~ Y A =R A 1 . .
wasunanlasumesdasenn plastic deformation

Moy 7k (3) plastic deformation
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mhmmw%mmﬁu (stress) ﬁﬂﬂﬂiWﬂ U 0.2% offset WNTEJﬁ\‘l
=
AN
(1) stress at 0.2% elastic strain
(2) yield point of a carbon steel
(3)  stress recovery after plastic deformation
(4) stress at the intersection point of a line drawn parallel to the elastic portion of the stress-strain
diagram at a total strain of 0.2%
)
HHINA
W0 (1) Aveusulionuns on 0.2% ligndes
9 1 o < Y 7 ' 9
19 (2) AINTANATINVDAUNANNAIAITUDU ]'lll'g]ﬂ@]ﬂﬂ
90 (3) Amiousanaedandnnmsasuginaaaa ligndea
9 A = A Y @ 1 9y v 1 Y ]
U9 (4) NYANITULATYR 0.002 1159 0.2% f,ﬂﬂ!’ﬁuﬁ‘iﬂﬂlu?uﬂﬂﬂi'lwslf’f]!au@]iﬂ@]ﬂﬂ‘Uﬂ'iTV\I"]f'NIﬂQ YUY

[

{ o ] v o o w {4 o o ] @ . 1
UjQﬁ@'lllwu\iﬂq@@ﬂlﬂuﬂ’]a\?ﬂi']ﬂma\j aﬂﬁﬁﬂanQQl%u ajﬂﬂ@uﬂéﬁﬂﬂlﬁ\j n319 stress-strain ﬂghlll
2

A o =2 9 aladdy Y A Y
Llﬁﬂﬁﬂqﬂﬂﬂﬂﬂ%mi}u %Qﬁﬁﬂi%ﬂﬁu, YaUgNABN

RAGHT ) (4) stress at the intersection point of a line drawn parallel to the elastic portion of the

stress-strain diagram at a total strain of 0.2%
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4 1
a 1

Y
MNFUAIUVDY Truss NuaAITinUeT IR UMNA 153010 luFuaIu BF laumny

G F E 120 kg

R

faaen
(1) 40 nn
2) 50 nn
(3) 60 nn.
4) 70 D
HUINA

Qy [ 1 Qy ] ¢Qy 1 <3| { ] o cf/’
THFudmudazFuen 2 wiie sudilsznouilugdammaoudiumi daiu russ g9 +/3
1 Y I Aaaa A [
niie Tga A uganyuninsalnsenyesessy D
> M, =0]  R,x6-120x43, R, =203
v

@@ section W1W GF, BF, BC W9151%NY31989508A9 SUaIW GF tag BC U594 luuIveu
ng 1 @ A 1 Qa’ 1 o Y] I
HUAIU BF %ximﬁﬂuuu’mmaxuu’maumﬂ’mu FUAIU BF My 60 DIMAULUIT VNS 12011

A ] ' ] A
MUAAYUATUINN Gl%ﬁu@ammmﬂuumm

— ; 0 _
[>F,=0]  BFsin60°-R, =0

R 204/3 2
BF=_D _ = 204/3x -2 =40 k
sin60° @ \/_X«/g 9
2

GG Yo (1) 40 AN
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o a A A9 ' . . . = VQ
‘lumugﬂmamaamum f11 maximum vertical shearing stress GLumumm%mgm W
A
faen

v
=

(1) 9gn3IAWNUIN normal stress UANINNA

d
) egnunuazuveIjdn
3)  eghvousuuBNgAvEINTIIAN
<3| 1 a g 2 o A a
4) WuauFuau IaeUunuszes NN UAZINY
uuINA

Tuaugidamuasuaui szlunuaziiuinana1avenUan normal stress vzuil51Fudulay

IS { a {a v oa 1 { %
T 0 Aunuaziiuuaz gEANAILUEANURIA19EA §9U shearing stress 91 horizontal 1AZ vertical (44

=

1w < Y 4 < Aa v oa A
INNU) ‘ﬂ%L!ﬂﬁLﬂULﬁUIﬂQW'ﬁ']I‘Ua'ﬂﬂmﬂu 0 NAIVUFANUAIANGA  LAZISUANINNGTAATILNY
. VQ

a A Y Y 19 I J A 9 V
qziu MRGNABIABIMIAIGAT — = uataztluannaes 1vgas od

o Y 1 A a @
ARNOU U0 (2) pgNuNUAZIMUYDI1dn
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nngUAudas mieusaluauilsznoudie

steel wire

U A

fAaen

(1)  HUHIUTIAABEIUAYD

(2)  WUIBUTIAA LATHUGUTUROU

(3)  MUIBLIIAA MUIBUTANDU LATHHUIBUTINVULIUINY

@ lutidelagn

HUIAA
alay 1 = ) = 3 1 9 d‘ 1 d‘ o
DMFUTIUNUTINTSNUNIITDIT S 139M9a039z g Iuuuuduas I Toaszriegannizim

2

FUFIUITHRWNICUTIAULUILAY

1 IS

Qy J o ) ] Qy [ [
Srudrumme Tnudaanizieeaned TuFuadiuaslimmziusaa
Y 9 Y Y
a [ o o [ a [ Y d o
SMruduus s lunuIdmInduLnu Fudiuazlnasafoutay Tuudaa
Y v Y
ATAUUTUAINTTING 3 Wil

Maau "lgl}ﬂ 3) NUIBUTIAA HHIBUTAURDU LAZHUIBLTIATULUILAY
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Y
3 ) L%

1inTasead e “n” wag Taseaduuy “o” Nuaas F5uhuinussnnasung E1 uag L iminu

3993
2%
UL N LUy 9
v A
faen
a o J 1 1 [ % {
(1) wzdenldlaseaiuuy “0” msgdnszd Inseadedied ue bidssndaiaandoels
@ waenldlaseadrouy @ mszdszniaiaghdold
3)  wdenldlaseadiauy “o” mszling Insdatdosnia
4
@ awnsndenlylansaoauy
)
HHIRAA

]
v " o [ =

4 LY [} $ [ 1Y ] a 4
Tanduenudan ELL whnu Jaghldmidu 39hineadumsdsendanse’ld midmaizien

A
v v v 9

1 a o 1 LR 1 ns:
hearansdesi1d duiudade (1) ag (2) daums Insduiluilymiseanii stress Judonly ldsians
U

Y
Maey 19 (4) ansnbenlyldneao s
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~ ¥y A4
910 1759 Truss Nuaad Insaaatiilunuy

) G 27T

—

ﬁl

v A
fmiaen
(1) unstable
(2) statically indeterminate = 1
(3) statically indeterminate = 2
(4) determinate

)
uuInA

W91501718ueN 1A59 Truss NTIAIBYUUIATOI5D 918 Hinge 5114 2 159 1oz roller 5114 1
o3| 1w <3

159 990H1 3 U3 MAUaNMIaNAa 1Y external determinate

E4 v 1]
'w1115mwmﬂ‘lu%umumiwﬁuammﬁﬂmmﬁmﬁ’mmmﬂﬂaﬂ GD aaﬂ"lﬂﬁé’amxﬂu

D.

4 ' 1 v a @ |
ammaﬂmmﬁmag warasniaununely 1 @9 134 internal indeterminate, degree of indeterminacy =
o I
1 s2unanuneuenIilu statically indeterminate = 1

GG ) (2) statically indeterminate = 1

~ 48 ~



AMouVN 56

Y
Tasansuiiduny

3 T/m.
T -+ C
5T
3 m. —‘Ik_’
150 m;
3 m.

2 .

o A
fAnaen
9
(1) ¥uaIu BD @095UU5 U U 1afe
ay [ [ & =\ T =
2)  Fuaiu AB dossuTumudaaiiieinsufe?
ay ! ] 1 d v = 1 (]
(3)  wuau BC hidossuTumudaansausamuuniunuugagiala
@ Tifidelagndes
HUIAA

Qy 1 = 2 A v 12 9 a
FUaIU BD WausuaouLag luNuAae "lilmmmmzmuﬂu 19 (1) WA

9
=~

9
a 1 Y Jd o a
FUTIU AB UNILTIONULUUNUY Lli\ilﬁﬂu ag luuuAfe "ﬁ}i’) (2) We

9
=

Qy 1 @ A J 12 9y a
FUAIU BC umuiamauuaﬂmuumﬂ lliJiJLLSWIHJLLu’JLLﬂu 19 (3) Wa

o 9 a9 vy
A0 U0 (4) "luﬁeuaclﬂgﬂﬂm
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate

ooy
PAPFIL -

o A
fuaen
(1)  Unstable
(2)  Stable and determinate
(3) Stable and indeterminate
@ doyaluiisane
=%
uuInA
WNTUNADITNNAOUDN Truss NIIAI0Y IAUUIATOITVINY Hinge 7014 2 159 1azyas9sy
[ I 1 o o < .
N roller 5014 1 usesailu 3 usamnudwauaumsauga 3uilu stable, external determinate
a = ay 1 Qy I~ = A Y o [ A
nsanadesanaely Fudrunnyullsznouiluaumaoyou Toaudvinuasiiios i
= . .
aaon il stable, internal determinate
o v A .
sauwananeuennelulanlu stable, statically determinate

AN01 10 (2) Stable and determinate
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

(1)  Unstable

A
1215 1)

(2)  Stable and determinate
(3) Stable and indeterminate
@  doyalufieane
HUINA
WNTUNADITNNAIBUDN truss NTIAIDGUUIATOITUG0 Hinge 114 2 159 nazgasoasuun
@ I 1 o o < .
roller 5114 1 139 52m8Tu 3 menﬂummuﬁumiﬁw@aﬁuﬂu stable, external determinate
a = Qy 1 I A 1 A o Y 1
W%']ﬁﬂ!'llﬁﬂflﬁﬂ']Wﬂ']fJﬁlu “D'uﬁTLl‘]J5$ﬂﬂﬂlﬂu§jﬂﬁ'\utﬁﬁﬂﬂﬂﬂlu@ﬂﬂullﬂ YNIUFTNNANNIN
Qa' ' Qy S o I a A @ 1 R Av A v @ 3 1< .
DOATUAIUDON 1 ‘Iﬂ!ﬂENﬂ\TL‘IJuﬁ']ﬂlﬁﬁﬂlll“lf@ﬂiﬂﬂﬂuﬁﬂhlﬂ HA AN 1§72 aadudu stable, internal
indeterminate, degree of indeterminacy = 1
Y
o I
sauwaninelutaneuenazilu Stable statically indeterminate, degree of indeterminacy = 1

GG 10 (3) Stable and indeterminate
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

A R

(1) Unstable

v A
fAllaon

(2) Stable and determinate
(3) Stable and indeterminate
@) doyaluiieane
=Y
HUIAA
WU UADITNNABUDN truss NTIAIDGUUIATOITUG Hinge 5114 2 159 nazyasoasuyn
[ I 1 o o I
roller 5014 1 159 520 3 uswmdus wanaumsauqaduilu stable, external determinate
a = tgl 1 a3 ~ 1 A o Y ] A
nnsanadesmwmelu Fudailszneuiluglawmasuaeiiiosin’ll endusienarsiuiy
iy 181479 unstable
1 g
suHaneuenne lua3iauiun unstable

M@dY 99 (1) Unstable

~ 52 ~



Moo 62
Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

(1) Unstable

v A
fAllaon

(2) Stable and determinate
(3) Stable and indeterminate
@  doyaliiieane
=Y
HUINA
WU UADITNNABUDN truss NITIAIDGUUIATOITUGY Hinge 5114 2 159 nazyasoasuyn
[ I~ 1 o o I
roller 5U14 1 159 520 3 uswmdus wanaumsauqaduilu stable, external determinate
a ~ tgl 1 a3 ~ 1 d‘ o 9 [] A
nnsanadesmwmely Fudailszneuiluglawmasuaeiiiosinll sndusienarsiuiy
§ { I [ 4 v A 1 1
Finaou 1814 111 unstable FoanaIMadeudnny Tilinade unstable

Maoy 1o (1) unstable
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Classify the frame shown in figure below as statically determinate or statically indeterminate,report the

number of degrees of indeterminacy.

O]

\ 7
Hinge

v A
fadN
(1) Statically determinate
(2) Statically indeterminate to the first degree
(3) Statically indeterminate to the second degree
@ doyaliiioane
)
HHIAA
t:l 1 (% ] :/I Y t:' 1 ]
TFUFAIUAIVUDYUU Hinge negestlae %zww‘lmawwmﬂuumm mumﬂuumueu"lumm N
a z:y 1 9 9 U I . Y] 9 v A ] A
NTATFUEIUNEY Yanesroaraily Fixed ﬁJllﬂ RPN i’mmJ1/1"1111/1immﬂuumuaumﬂmﬂ
I ' @ q’j v A Y
‘U‘L!%ﬂ 1191 4 us9 ‘JJ”Iﬂﬂ')"IﬁllﬂTiﬁiJ@]‘ﬂhlﬂ 4-3=1A3UU QUOUNINDY 1

MnoU ) (2) Statically indeterminate to the first degree
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Classify the frame shown in figure below as statically determinate or statically indeterminate,report the
number of degrees of indeterminacy.

©) ®)

——

Hinge

Hinge

v A
fadN
(1)  Statically determinate
(2) Statically indeterminate to the first degree
(3) Statically indeterminate to the second degree
@ doyaluiioane
a
HHIAA
a Qy 1 9 Y Qy 1 A Y o 9
Wi]13ﬂ!"IslﬁﬂlﬁTL!'VI1\1“]515]5]3141&&3\111!&&1!314@1!“1@ LLﬁSGIﬂ!ﬁ')u‘]JL!i]3W"Illiﬂhlullu?ﬂﬂllﬂvnolﬁﬂﬁ"m

k4 E4

v 4

u,iﬂ,uummuazumuaummﬁmaw ‘]ﬂ!’L’f’)u‘l/n{IGIJ'JT]Jﬁ'IEJUu‘VﬁTlJLLiQﬂWﬂﬂTiﬁ'IU’JmGUENﬁ"EN

Qy 1 Y =2 A Ao 1 1 A [ . A 1 ' o o

G]fu’mu"lﬂummmaama"lummag 3 U3INYATITY Fixed nlarwars IMNUINUIUAUNITANAR
A KR I . .

wod valu Statically determinate

GG 19 (1) Statically determinate
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Classify the frame shown in figure below as statically determinate or statically indeterminate,report the

number of degrees of indeterminacy.

()]

N\ 7

Hinge

A
f31aon
(1)  Statically determinate
(2) Statically indeterminate to the first degree
(3) Statically indeterminate to the second degree
@  doyaluiieane
HUINA
Qy 1 9 I~ 1 1 9) QSJI =
FUFTIUNIEBY mmﬂu two-forces member ﬂZVIﬁTU'J'lLlﬁ\‘lﬂgﬁll‘llluﬁlﬁuﬂﬁﬂjﬂﬁﬂﬁﬁﬂ\iﬂiﬂﬁl WY
Aanaua idvua linsousa 1
Y I
a a 1 @ @ . o < @ [l
WANTUIFUFIUAI T AT Hinge 2 ﬂﬂﬁﬂ!ﬁ\‘]hlf:]}ﬂqﬂﬁz 2 133 3')3JL1]1! 4 1433 ﬂ‘]Jﬁth‘VliTU{ﬂ']ﬂ
Qy 1 9 A < = v a KX J 1w
FUFTIUNWE1YD9N 1 !,15\1!,‘]_]1! 5 133 ﬁl]ﬂ']ﬁﬁﬂﬂﬁﬂ 3 quUNg mmum!ﬁﬂu 5 -3 =21MmMnY degree of
. . Y
indeterminacy 9138

o Y . . .
AN U9 (3) Statically indeterminate to the second degree
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Classify the frame shown in figure below as statically determinate or statically indeterminate,report the

number of degrees of indeterminacy.

@) 0)

%fﬁ

Hinge — @

v A
121510
(1)  Statically determinate
(2) Statically indeterminate to the first degree
(3) Statically indeterminate to the second degree
@ doyaliiieano
HuIAA
Qy 1 A 1 . 3 = 9 1
FUAIUNADISHIN Hinge mmﬂu two-forces member ﬂ31]Llﬁ\W]TNLLU'JLﬁu@ﬁ\‘]IENigﬁ'J'Nﬂﬂ
a Qy I @ g/} [ [
‘ﬂiﬂﬂ Hinge W15 1%UUY “%)Tﬂq@!,ﬂu slider 5‘1Julg{ﬁlW']gll,iﬁGlullu?@ﬂﬂ?ﬂﬂﬂllﬂuﬂl@ﬂ slider YATONTY
@ ] 2,' dy 9 . @ - Y
roller 5UulﬂlﬂW'lglﬁﬁﬁﬁﬂ']ﬂWlﬁ@Qaﬂ HINANLUIVDULTIVNN slider NU roller NT@ﬂﬂULLﬁngLﬂui].ﬂ
3 P A Y A Y} 2 o . 2 A '
ﬁﬂgi‘lﬂfﬂg]lﬂlﬁﬁﬂ Hinge Q314D UN "lﬂﬁllﬂ FUTIUNNUNVLTULLIIVNN link %uﬁaumimizwan
. £ a 9 I [ 9 " o o I
Hinge #ans1uainauaziemanad darevandy fixed Sula 3 use whnuswavaumsawga fu
determinate

AnNoU ) (1) Statically determinate
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Specify the number of degrees of indeterminacy of the frame shown below.

7 7
fraen
mn 3
2 6
3 9
@ 12
HuIAA

v A a o 9 aa 1 aa Y

ANUITD NMTAATITH IATIAIN A.AT.IUA ¥ AT 1L 14
I
TA59UBUITLUI : DI = (3m +1) — (3] + n)
9

m = NUIUFUFIU = 10

r= s lnTen =6

j=3UIUAs8 =9

. 4
n = uuaumsiaenly = o
Y

Agtiy DI =(3x10+6)-(3x9+0)=9

Maey 19 (3) 9
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Specify the number of degrees of indeterminacy of the frame shown below.

]

N
N

faen
@G 3
2 6
3 9
@ 12
HUINA

v A a 4 9 Aaa 1T aa 9
NNNUITO NMTAATIZH IATIAS N A.A5.9UA ¥0UTT il 14
<
TA59%0UUIZUI : DI = 3m +1) — (3] + n)
4
m = NUIUFUAIU =6
r= s algnien =3
j=3UIUANB = 6
o dl
n=$uuaumsideuly =0
Ag1iY DI=(3x6+3)-(3x6+0)=3

Maey W9 (1) 3
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Specify the number of degrees of indeterminacy of the frame shown below.

fiden
1 3
2 6
3 9
@ 12
HUINA

v A a 4 9 aa 1T aa 9
NNUIITD MIUATIEH IATIATN A.AT.IUA FOUFT Wi 14
<
TA59900U9521 : DI = Bm +1) — (3] +n)
Y
m = NUIUFUAIU =6
r=UIULTAYNTE = 6
j=9UIUYAAD =6
. 4
n=uuaumsdouly=0
b4

Aatiu DI=(3x6+6)-(3x6+0)=6

Mavy 19 (2) 6
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Specify the number of degrees of indeterminacy of the frame shown below.

o

4 V0
fruaen
(1 3
2 6
3) 9
4 12
uuIAA

v A a 4 9 aa 1T aa 9
INHMUIFD MITAATIZH IATIFT N A.07. U ¥9UFT NN 14
<
Iﬂiﬂ%@umﬂi$u1ﬂ:])I=(&n4f)—(3j+n)
4
m = NUIUFUFIU =7
r=9UIULsAlgnTe =9
j=UINYAA0 =8
. 4
n = 1uaumsenly = o
AaY DI=(3x7+9)-(3x8+0)=6

Maey 19 (2) 6
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Classify the beam shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

(] (®) ) ()] ]

v A
f3aon
(1) Unstable
(2) Stable and determinate
(3) Stable and indeterminate
@  doyaluiioane

=
HHINA

a 0o A . o Y v AR ] =
ﬁuumwamzmmmummtgﬂ HWaA1n Hlnge ’1]3‘1/]']6114?]']Uﬂ5$ﬂﬂ1/'|u1/] iNUliJlﬁﬂﬂi

M@y 10 (1) Unstable
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Classify the beam shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

A
f3aon
(1)  Unstable
(2) Stable and determinate
(3) Stable and indeterminate
@ doyaluiisane

)
HHINA

a o Al . o Y v AR ] =
ﬁuummﬂimmmum’nqﬂ Wa1n Hinge ﬁ]%ﬂ'ﬂﬂﬂ']uﬂigﬂﬂﬂu‘ﬂ ﬂﬂhlﬂlﬁﬂﬂﬁ

M@dY 10 (1) Unstable
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Classify the beam shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.
7 [
i O
(8)] |
_ o
Hinge
o A
f13Laon

(1)  Unstable
(2)  Stable and determinate
(3) Stable and indeterminate
@  doyalufieane
HUIAA
] 1 A 1 Y 9 1 I a c?/’ Y
AMUFINNAN GIUUD roller 'E]"Ifﬂﬂzﬂlﬂuﬂu‘l]ﬁﬂﬂnlﬁﬂTl‘!ﬁﬂvlﬂ L!@IGlUﬂ'J'I‘JJL‘]JUfﬂﬁ\‘]uu@]'J roller ¥
[ 9 051’ A d'd? A a 'd [ 9 1 YA 4 ~ A 9 QBJ’
ﬂmﬂu"lﬂmmimaau‘mlumam 'Jlﬂ'i'lgﬂﬂ"lugnﬂa']\ﬂﬂﬁuﬂ ﬁ\‘lﬂﬁqh"i'Jmﬁ']&‘iﬁﬂ"luwlﬁﬁ@vlﬂﬂﬂﬁuﬂ
9 =< =
AY JUTDYT

Moy V0 (2) Stable and determinate.
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Classify the beam shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

(=) (&)

7
%gl (@ ® ©) @]
I

(1) Unstable

v A
fAllaon

(2)  Stable and determinate
(3) Stable and indeterminate
@ doyaliiieane
HuIAA

v

milhminnaauaavga Az Ingaawinnan@ain clearance Y0967 hinge 109 4 Tiiddos

1 A

Y1 < . o ]
UUABNOUN 92111 indeterminate NA1Y

AAdY 99 (1) Unstable
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

v A
f21a8n
(1) Unstable
(2)  Stable and determinate
(3) Stable and indeterminate
@) doyaluiioane
=Y
HUINA
v A a 4 9 aa T aa 9
ANNITD MIAATITH IATIAT A.95.9UA ¥0W85 Wi 14
T39UONYUTZUIY : DI =m + 1 — 2]
Y
m=NUIUFUTIU =7
r=unusalgnien =3
j=3UIUAAD =5
o d’
n = 3uIUFUNMIROU U =0
v
A91Y DI=7+3-2x5=0

Mo V0 (2) Stable and determinate
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

v A
faen
(1)  Unstable
(2)  Stable and determinate
(3) Stable and indeterminate
@  doyalufieane
=%
HUINA
v A a o 9 aa 1 aa 9
ANUIAD NMTAATITH IATIAI N A.AT.IUA ¥ AT 1L 14
TAT9UONYUIZUIY : DI = m +r — 2j
4
m = NUIUFUFIU=6
r=UIULIANTE =3
j=3UIUYAAB =5
. 4
n=uuaumseuly =0
Y

IUU DI=6+3-2x5=-1

MAdYU 49 (1) Unstable

~ 67 ~



o Y d'
A1DINYDN 77
Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

A
faaen
(1)  Unstable
(2)  Stable and determinate
(3) Stable and indeterminate
@ doyaliiieane
HUIAA
o A a o 9 Aana 1T Aaa 9
ANUITD NMTAATITH IATIAI N A.AT.IUA ¥ UTFT 1L 14
TAs9doMYUIZUIY : DI =m + 1 — 2j
9
m=NUIUTUTIU=6
r=9UIULTAYNTN = 4
j=3UIUYAAD =5
. 4
n=uuaumseuly =0
Y
AT DI=6+4-2x5=0

MnoU V0 (2) Stable and determinate
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Classify the truss shown in figure below as stable or unstable. If stable whether it is determinate or

indeterminate.

A
108N
(1) Unstable
(2) Stable and determinate
(3) Stable and indeterminate
@ doyaliiioane
=Y

HUINA

v A a 4 9 aa T aA Y
AUIITD NMIAATITH IATIAT9 A.95.9UA ¥0W85 T 14
T3 9UONYUTZUIY : DI =m + 1 — 2]

9

m=NUIUFUTIU=6

r= s alnie = 4

j=mIUgAe0 =5

n=uuaumsouly =0

E4
o

911 DI=6+4-2x5=0

udruae Toa lidlueumdeuneiesdu 1y luades

ANDY 10 (1) Unstable
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Specify the number of degrees of indeterminacy of the frame shown below.

fiden
1 9
2 10
3 11
@ 12
UUINA

v A a o 9 aa 1 aa Y
VNHIITD MIAATIEH IATIATN A.AT.IUA DTS Wil 14
<
Tn5990uU9521 : DI = Bm +1) — (3j +n)
Y
m = UIUFUAIU = 10
r= U RlgnTe =9
j=3UIUAdD =9
. 4
n = uaumseulu =0
AaiY DI =(3x10+9)—(3x9+0)=12

May 19 (4) 12

~ 70 ~
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Specify the number of degrees of indeterminacy of the frame shown below.

7 7
faen
(1 8
2 9
3 10
@ 1
HuIAA

Tassdoudaluszus DI =(Bm+r)-(3j+n)

4 v 1
o A 1 . 1 I
e m=$uIuFudIu = 10 (Hinge ladn lnaeiuaumson'ly)

r = UM PNTIV09ATOITY =9
j= 3UIUAD =9
. 4
n = SuaumItonly =4
k2

Aatiu DI=(3x10+9)-(3x9+4)=8

ey W9 (1) 8

~71 ~
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Specify the number of degrees of indeterminacy of the frame shown below.

fiaen
a1 8
2 9
(3) 10
@ 11
HUINA

Tassdoudaluszuny DI=(@m+r)—(3j+n)
I v ' [

W9 m=UIFUAIY = 10 (Hinge Nlaitn T paneduaumsionly)
r = 1UIMNTPNTIV09ATOITY =9
j= 3UIUAGB =9

. 4

n = Suaumaonly =1

AaTiy DI =(3x10+9)-(3x9+1)=11

Maey Y0 (4) 11
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Specify the number of degrees of indeterminacy of the frame shown below.

fiaen
1 8
@2 9
3) 10
@ 11
HUINA

< .

Tasetoudaluszury DI =(@Bm+r)—(3j+n)
A o to 1 . P 19 < A Qy
e  m=mauFudiu = 10 (Hinge Nldidn lnaneduaumsitonly 3 aumsmsz 4 Fu)

r = PUIULINYNTI0I9ATITU =9

j= TUIUAAR =9

. 4
n = Swauaumatonly =3
Y

Aari DI =(3x10+9)-(3x9+3)=9

Mady 19 (2) 9
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4
9111739 Truss 303305 A931) varwsamelududiu AC

P2 E A
—m 3 —T
3L
P G D
— —
3L
P/2 A B

faaen

(1) 3P/8 1154909
(2)  3P/8 159AY
(3) P2 u54A4
(4)  3P/2 U59A9
HUINA

daru AC, BC uaz BD awudlinnsuiunseds udr1vye B iluganiyu
> M, =0] ACx4L—Px3L—g><(3L+3L):0

AC = i(SPL +3PL)= %P Wuvan Wunse@esmuaund

MAdY VD (4) 3P/2 TR
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4
9101739 Truss 30530521 A931) savusamelududiu BD

P2 E F
—_—- @ —T—-
3L
p C D
— S
3L
P2 A B

faen
(1)  3P/8 113399
(2)  3P/8 U59AY
(3)  5P/8 113999
(4)  3P/2 U59A9
HUIAA

o 1 aqy 2 g = v q9 <
AArIU AC, BC 1taz BD auud 1iynaumiluusds udaldye C iluganyu

[FM.=0]  BDx4L+Ex3L=0
2
1 3PL) 3P & a4 o
=—| == |=—= Juay 1Wuuswa arununauua
al 2 8

Mmou 1o (1) 3P/8 113999
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4
9111739 Truss 3103305 A931) 2arwsamelududiu BC

P2 E F
—_—- @ —T—-
3L
p C D
— S
3L
P2 A B

faen

(1)  3P/8 113399
(2)  5P/8 U54AY
(3) 15P/8 1339A
(4)  15P/4 U594
HUIAA

v a Qy I { @ '
AAATU AC, BC 1taz BD aundlinnduiluus s yuides BC aumaondnsaiu 3:4:5

>R =0] BCx%+P+g:0

BC= %(— %} = —% Fuay Wuusesa arufuiiaud

Mady 9 (3) 15P/8 11539A
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4
9111739 Truss 3103305 A931) 2arwsamelududiu BC

PI2 E F
c—;l-n.
L
P C D
'_'*" '-ﬁr—'
L
P2 A B
L 41L/3 L
T 1l

fiden

(1) 3P/8 1154900
(2)  3P/8 U33A4
(3) P2 U59A4
(4)  3P/2 u33A4
HUIAA

faru AC, AD taz BD auudlinnuiluuseds ndr1ve D fluganyu
M, =0] Acxi-Fiio
3 2
AC=—2[PLY_3P S0 Sunseinmitaui
4L\ 2 8

MAdY 1D (2) 3P/8 LTIAY
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4
9101739 Truss 30530521 A931) savusamelududiu BD

P2 = =
_T_
L
P —-iE D i
L
Pr2 A _’_QTB
-|L‘ 41/3 1|_

fiden
(1)  3P/8 145999
(2)  3P/8 159A4
(3)  5P/8 113999
(4)  3P/2 135399
HUIAA

daru AC, AD taz BD avud linnsuiluusada udr 1vya A fluganyu
4L P
> M, =0] BDx = +Px L+ x2L=0

AC = %(— 2PL)= —% ey Fuuseda rusuiiaund

Moy V9 (4) 3P/2 113999
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4
9101739 Truss 30530521 A931) savwsamelududiu AD

PI2 E F
_T_
L
p_C D _ |
L
P2 A ’an
1L_ 4L/3 1!'

faen

(1) 3P/8 113999

(2)  5P/8 U54AY

(3)  15P/8 U594
(4)  15P/4 U594
HUIAA

v a Qy I { @ '
AAATU AC, AD taz BD aundlinnduniluns e yuides AD aumaendas1aiu 3:4:5

> F=0] ADX%—P—gzo

BC = %(%} = % Wuuan unseda mmﬁfmuﬁ

MAdY V9 (3) 15P/8 1153909
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' 4
91 1A39 truss 3UL5INTEN A931) samusanmeluanngalusuaiu lower chord
,f- e 2P P
E F G

A D

. B C o
J— oL —f— 2 —p— 2L —f

faen

(1) 2P 15989
(2) 3P 53R
(3) 4P 3989
(4) 3P u3I0a

)
HHINA

P+2P+P

9 Y
anvagauasnegUsazihminussnn usalfaseuaazdng = 2P

v E4
dArU EF,BF,BC 1153954gAv04 lower chord 8g#i BC 1% F ifluganayu nasuauudmiluus i
[>M.=0]  BCxL+Px2L-2Px3L=0
BC = 4P fluuin iuussdsmuanud

I3 Y =
neu U9 (3) 4P 113363
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1 Y
91 1A39 truss 3UL5INTEN A931) vamusanmeluunngalusuaav upper cord
,f- e 2P P
E F G

A D

. B C o
J— oL —f— 2 —p— 2L —f

faen
(1) 2P 3309
(2) 3P u30A
(3) 4P 113399
(4) 3P u59A9
HUIAA

9 Y 9
MnANVaNLIATNIUNTuagthvin usel§nsenvesgasesiunedesdianin

P+2P+P
2

farusudIu BC,BE,EF avudlvnaguiluuseds fnsandndhe 1%a B gxHo06fs,60
> Mg=0]  EFxL+Rx2L-PxL=0
EF=P-2R =P —2x 2P = —3P luav uaasiuiluusida

R= Valiv

MAdU U0 (2) 3P L3I0

~ 81 ~
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1 H Y
910154 truss SUNTIN52H A1) ermssdemeluiunigalugudiunies

,st ke 2P P

E = G

—f
L
D
A - T
— 2 —p— 24 —— 2 —¢

faaen

P
(1) 72
@ 2P
3)  242P
4 2P
HUIAA

Y Y Y
o o o aan [ Y 1" W
inﬂﬂ’J'lﬂJﬁiJiJ'l@li‘VI\?ETJT]?QL!'@%H”IWHT\ LLiQﬂQﬂiU'IGUENﬂﬂiﬂ\ﬁﬂﬂ\?ﬁ@\‘l"lﬂ\ﬂﬂ'lﬂu

P+2P+P
2

2 H H H 1
FudrunueaNoziinswnnigaezegiynsodsudaliusunougega W1sanga A uud AE iy 45

R = 2P

@ aq 9 Ao ] A [ ' I =
DIAINUVLUITIY ﬁiJiJGIGlWLﬁQVIENUbJVIi1Uﬂ’t‘] AE U AB 911115949
> F,=0]  AEsin4s°+2P=0

AExi:—ZP

V2
AE =-2./2P
1915989 dar 11 EF,EB,AB 1112 EB 913 45 090U 1
[>F,=0]  BEsin45°+P-2P=0

BEx———2P-P=P

V2
BE = /2P
3 = a Qy 1
Lﬂul!ﬁx‘lﬂﬁqx‘lq@ Lﬂﬂsluﬂﬁ«!ﬁﬂu BE lag CG

maou 10(2) V2P
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1 H Y
91 1A59 truss SUNTINTZIH 931 ssmussaemelunmnniigalududiu AB 5o BC

— P =

fuaen
(D
)

3
“4)

HINA

o
T M|
5o

wold [S M, =0] szwu C, :; T ol 3R =0] w14 A, =P « uazilel¥ [SF, =0]
wld A, Py
2

a [~ o o
N1 U1YA A U153 AE 1ae AB lﬂul!ﬁ\‘]ﬁ\i HUY AE MYU 45 93/ ULUITIU

[F-0]  AEsin4s-" -0 AE=_ " P

2 2sin45° 2 JE
[CF =0  AB-A,+AEcosa5 =0 AB=P-—x —_p-"_P 55

J‘ 2722
ﬁﬁ]ﬁmmﬁ C 1153 BC uag CF ﬂuuﬁ;ﬂuuﬂﬁq UUI FC ‘ﬁ?igll 45 9IFNNVUUITIL
[ZFy:O] CFsin45"+~ -0 CF=- _P :—\/EP:—i
2 2sin 45° 2 V2
[ZFX:O] BC+CFc0s45° =0 BC=-———x— =12 ysds
222
P

Maey 19 (2) 5
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[} o w =4 d‘ d' QSI 1 =
901759 truss 3UL5INTEMAI varmmsadanmelununigalugudiu AE w30 ED

e =

fuaen
(D
(2)

3
“4)

a2
HUINA

o
T N T
5o

weld 3 M, =0] vewui C, =g 1 ileld >F =0] 918 A, =P « uazilel¥ [YF, =0

P
wld A =— 1
Y2
A I o o
W91500199 A 1159 AE uag AB 1Iuu5989 112 AE gy 45 93e0uu2511

>F=0]  AEsinas-P-0 AE=_ " 3PP
2 2sin45° 2 42

W91519A D
[>F,=0]  EDsin45° + DFsin45° =0 DF=-ED
[>F,=0]  P+DFcos45° ~EDcos45° =0

1 1
P-ED—=-ED—==0
Np) V2
P
ED=——
J2
unseda
Maoy 19 (1) P
J2
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v 1 H
0 1A54 truss FUL5INTEM F931) 2anmmsedanmelusuaIu DFC Nuniga

v A
fAllaon
(1

@

3
4
wuInA

wold [S M, =0] azwudn ¢, = 2P T iiield [SF, =0] 0218 A, =P « uaziiield [3°F, = 0]
wld A, =P 1T

o
T N T
5o

W915190 D
[>F,=0]  EDsin45° + DFsin45° =0 ED=-DF
[>F,=0]  P+DFcos45° —EDcos45° =0

1 1
P+DF—— —(~DF)=—=0
NN
P
ED=——
"

W915819A C
[ZFy =0] FCsin45° + 2P =0 FC=-242P usadagega
Meeu  90(3) 2V2P
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