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NMAWSINANUSKanlun1s3iAs:K (The Core Variables)
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R = WasOWIISVLUNSEINASIVSU (Reactions) C = Sruouddvauly (Equations of Condition)
15U UIUWUNME(U (Internal Hinge)
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| tuaaun 1: MsdlAs1zKanagmaasniouan (External Statics)
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:
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R=3+C
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R<3+C| R=3+C R>3+C |
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| (Unstable) | (Determinate) (Indeterminate)
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U=R-(3+C)
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| Juaaud 2A: anagmraasnigluvav “aunazlnsviondv”

(Beams & Frames) w

8ua:>umu 1 madad:insvnefu3dnsy || e -

R+3M=3j+C

'R+3M<31+C! |IR+3M=3j+C| |R+3M>3j+C|
[ lasvasivisianasniw J IAsvasIvag1vLLY Tasvasivogvenn
aunIsAIUDUQNS:

U=(R+3M)-(3j+C)|
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| yuaaun 2B: anagAaasniefuvav “Insvdokyu”

(Trusses) w &.
ﬁ ado (Faunsavaqald 2 aums '
IR+M<2j| R+M=2j| IR+M>2j|
lasvasivisianasniw IAsvasIvag1LLIY lasvasivoagiven
aunIsAIUIUQNS:

U=(R+M)-2j

A NotebooklLM



gognidudiAny: AdwisSiafosniwnivisunndia (Geometric Instability)
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nstUANUA 1: 1ASLasS1vAIUDEIYVY (Do8v 1.1)

1. 139UlUUSTV (Sketch)

— 8 ~ Hinge

2. InunWOQndas: (FBD)

3. Audeu (Diagnostic Math)

Identify Variables:
R=4(®M2A,C, B)
C =1 (N Hinge ¥a D)

External Test:
R=3+C->
4=3+1->
4'="4

Conclusion:

iJulpsvagvone (Determinate)
OvanagAIaasNIguUIN
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NSEUANUN 2: NANS:NUYUDVYACDUIUWU (The Impact of Hinge C)

D81V 1.2 - Unstable D281V 1.3 - Stable

Internal hinge

Beam

C

5m 3m

% i

Ax C Ax

- ---q;;;T----:2S:----1T----:Z>y

TAx TAy IBx TAx TAy By TBy

Variables: R = 3 (Fixed Support A), Variables: R =5 (Fixed A, Roller B, Roller C),
C =1(Hinge) C = 2 (Internal Hinges)

Math:3<3+1->3<4 Math:5=3+2->5=5

Conclusion: lasvasivisianesniwt Conclusion: lasvasivogivvie (Determinate)

Takeaway: MsIWLUIUWU (C) aaAuUUAvUDVIASYaSIY FuaDvIwuasDVSU (R) IWDBALBY
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AsEUANUYI 3: lasvyoaudv (Co81v 1.4)

CIN

@ o148

Variables:
RIZEIGHCET IMIEI31 =4

1

Step 1 (External):
5>3+1->5>4
(Indeterminate 1 Degree)

B/\ Bx

Step 2 (Internal):
R+3M=3j+C
->5+3(3)=3(4) +1
->14 > 13

I
BY

Conclusion: 1Asvasivagven
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NSUANYT 4: 1ASIVINNUGUYDY (AI9819 1.5)

@(\ 4 @ 9 © 14 18 ,)
157
19
2 § O
i T 2 © 6 ) 11 @ 16 f
| Ay B, |
Variables: Internal Truss Test: Degree Calculation:
R=3 R+M=2j U=(R+M)-2]
M =19 —3+19=2(10) —22-20=2
i =10 122>20 I
[ Conclusion: Iasvashuaginvenn isusuaAnSsuAinasuiunnislu 2 5 | g




asuwnanssunissutinntinvevsuaou (Load Behaviors of Elements)
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AU (Beam)
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InAM1S [nym3 (Buckling/Compression)
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[Asuvaryu (Trusses)
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ISUAV (Tension) laz ISVdA (Compression) INAUU

doulnv (Arches)
[nsvaswaglnnasuInunnNANUADIDY
INANISIDAVUDEWNAUNEUD

A NotebookLM



R1SWIINS1=AIASIASalUsIugan (Master Diagnostic Matrix)

HUOAKL dunaskan [Siangsnw 0g1Y 98708N
(Category) (Core Formula) (Unstable) (Determinate) | | | (Indeterminate)
anngransnisuan | Rvs (3+C) < — >
aunazlasovanve | (R+3M)vs (3j+C) || < — >
lAsuveruu (R+M) vs 2j < — >

—{*ag1aunsavaounaulSiangsnwnuisvIAAIdUe! |
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NS=U2UN1SIIASI:KINESNIW

@
|dentify

UUIUIUANUS
(Count Variables:
R; C, M, )

' R = Reactions -
C = Equations
M = Members

- | =Joints

@
Apply

laondunasaauus:inn
[nsvasnv (Select Formula:
External, Frame, or Truss)

©,

Determine

IUSgUINgUWAAWSIIa:
sunsv (Compare Math
& Verify Geometry)

—*jExternal: Rvs (3+C)]

_{Frame: (R+3M) vs (3i+C)J

—»| Truss: (R+M) vs 2j

Unstable (<)

>

[ Mathematical |

Stable (=/>)

A

_ Comparison |

<

- Geometric |

. Verification
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