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אאWאFאE 
אאW 

 א א FTrusses Eא א ،א א א  א
 א    א FMethod of joints Eא 

FMethod of sectionsEאאאאK 
אאW 

אאW 
 אאאאאא 
 אא 
 אF،E 
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א 
  אא אא א  אא

א 
١٠٠K٪אאא:مستوى الأداء المطلوب  

٨:قت المـتوقع للفصلالو 
אאW 

  
  

אאW 
אאאאאאאא

אאאאאא
אאK 
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٦ J١ JאFTrussesWE 
 

אאאאW،،א،K 
אFTrussEFmembersE

IFI-beamsEאאKאאא
،אK 

אאאא،אאא
Kאאrigid
F٦ J١ JEF٦ J١ JE

אאאאFא
אKE 

 
 
 
 
 
 
 

אKא א
אKאאF٦ J٢KE 
א א  א אא  Kא א

 א  א   אFjoints  E א    ،
Flink member E    FTension E  FCompression E  ،

אאאK 
،،אאאFjointEFgusset plateE

FrivetsEFboltsEFweldingEאF٦ J٣KE
   א،א 
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אאF = 0MΣKE 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

٦–٢ JאאW 
אאאאאאאאF٦ J

٤ KEאא،אאאאאK
אFbridge trussesEאאFcross 

beamsEאאאKאFroof 
trussesEאאאאא

אKאאאאK 

F٦–٢E 

 jointوصلة 
 memberعضو

 مسامير

F٦–٣E 

  لوح الرباط
Gusset plate



א ١٥٥ אא 
  אאFאE 

  
 

- ١٢٤ - 

אאאאאאאאא
אF٦ J٥EF٦ J٦KE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 
 
 
 
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 
 
 
 
 
 
 

٦ J٣–אW 
 

א،אאאאא
FEK 

אWm אאr ،W 
אZm + rW 

m WאFאאE 
r WאאK 

Warren Bailey 

Pratt Warren

K 

Baltimore 
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אEאK،אFmemberEא

K 
،FjointEא،אאא

אאW 

∑ =0xF∑ =0yF 
אאאZ2jK 

،אאאא
F2jEאFm+rEאאא،W 

 

א א 

2j > m +r אFunstableKE 

2j = m +r   א Fstatically determinateE ،
FstableKE 

2j < m +r 
 

 

א Fstatically indeterminateW E
  אא  א א    K

אd0h،אאW 

d0h = (m + r) – 2j                              

 

אF2j = m + rEאא،אא
א،אFunstableKEאאא

F٦ J٧ JEF٦ J٧ JEא2j = m+r = 12 
F٦ J٧ JEאאFcollapseEאא

F٦ J٧ JEאK 



א ١٥٥ אא 
  אאFאE 
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 

 

 

 

 

٦ J١W 
אאאF٦ J٨KE 

 
 
 
 
 
 

אW 
אAאWAy 
אBWBx  By 

אWr = 3 
אWm = 13 

אWj = 8 
אWm + r = 3+13 = 16   

W2j = 2×8 = 16אאא 
אWm +r = 2j  אאא،K 

 

F٦J٧E

FE  FE FE  

F٦–٨E 

B A 



א ١٥٥ אא 
  אאFאE 
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٦ J٢W 
אאאF٦ J٩KE 

 
 
 
 
 

אW 
אAאWAy 
אBWBx  By 

אWr = 3 
אWm = 16 

אWj = 8 
אWm + r = 3+16 = 19   

W2j = 2×8 = 16אאא 
אWm +r > 2j 

אאWd0h = (m + r) – 2j = 18 – 16 = 3 
אאF٦ J٩Eא،אאK 

 
٦ J٣W 

אאאF٦ J١٠KE 
 
 
 
 

F٦–٩E 

B A 

)  ١٠ – ٦( شــكــل 

BA 

D

E 

C 



א ١٥٥ אא 
  אאFאE 
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אW 
אAWBx  By 
אBאWAy 

 
אWr = 3 
אWm = 6 

אWj = 5 
אWm + r = 3+6 = 9   

W2j = 2×5 = 10אאא 
אWm +r < 2j 

אאF٦ J١٠ Eא(unstable)K 
אאא،CDK 

 
٦–٤–אW 

 
   א   אא א  Fanalytical E  

FgraphicalEK،אאאא
K 

אFrigid bodyEאאאא
אאKאאאא،

אאאK  
אאאא،א

אאK 
 א א א  א א  אא  K  

אא א   W א Fmethod of joints Eאא   א
א،אFmethod of sectionsEאאאאK 



א ١٥٥ אא 
  אאFאE 
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٦ J٤ J١ JאאFsign conventionWE 
אא،א אאאא א אא Fאא E

אאFTensionEאא ، Kאא
אא،אאאא،א

אאKאאאא،א
FtensionEאאא،אאF٦ J١١ JKE 
 
 
 
 
 
 
 
 
 

אאאFcompressionEאא،
אאאאF٦ J١١ JKE 

אאאאאFאEא،אא
 NאאאF٦ J١٢KE 

 
 
 
 
 
 
 

N

N

N 

N

 ) ١٢ –٦(شــكــل

 القوى المؤثّرة على العضو

  القوى المؤثّرة
 على الوصلات 

 ) ب(

 قوى ضغط

 )ســــاند(العضو مضغوط 

 ) أ( 
قوى شــدّ

 )شــدّاد( مشدودالعضو 

 ) ١١ – ٦(شــكــل



א ١٥٥ אא 
  אאFאE 
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٦ J٤ J٢ JאW 
א،א،אאW 

A، B، C، D، …K 
   אא  א      א  FWE

אABא،CDא،K 
אאF١EאאFmKE 

 

٦ J٥–אFmethod of jointsWE 
 

 א   Fא  E    ،F  E א  
א   ، אא א א     א א א   א

אא Kאא אאאא K
אאאאאא،

Wאאאאא 
 

ΣFx = 0ΣFy = 0K 
 

אא،
   K אא א  א   א ،א א

         א  Kא  
אאאאא

אאאאK،אאא
א   אאא     Kא 

אאאאאK 
אא  Kא אא

אאK 
 



א ١٥٥ אא 
  אאFאE 
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٦ J ٤W 
א אאאFאא EאאאF٦–١٣E

אאK 
 
 
 
 
 
 
 
 
 
 

 
אW 

אאאאW 
ΣFx =  Ax = 0 

Ax = 0 
ΣMA = 10×2 + 10×4 + 5×6 – 4×Cy =0 

4Cy = 90 
Cy = 22.5 kN 

ΣFy = Ay + Cy – 5 -10 -10 -5 = 0 
Ay = 30 – Cy = 30 - 22.5 

Ay = 7.5 kN 
 

F٦ J١٣E 

Ax 

5 kN 10 kN 

2m 
Ay 

A 
C D B 

E G H 

10 kN 

5 kN 

2m

2m 2m 
Cy 



א ١٥٥ אא 
  אאFאE 
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אאאאאאW 
 ،א א אאא α

W01 45)1(1
2
2

==⇒== −Tan
m
mTan αα   

707.0
2
2cossin === αα 

 אא א  ،א  א אא    ،אא 
אאאFtensionEאא،K 

אDאA KAWאאאFאE
אABWNABאאאAHWNAHK 

 
אAW 

 
 
 
 

 
 

Fx = 0  →   NAB = 0Σ 
אABאFzero memberKE 

Fy = 7.5 + NAH = 0 →    Σ 
NAH = -7.5 kN 

   NAHא     ،א א Fcompression E אAH
K 

אFHE  א، NAHא א 
אH،K 

A 

Ay = 7.5 kN 

NAB  

NAH 

x  

y  



א ١٥٥ אא 
  אאFאE 
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אHW 
 
 
 
 
 
 
 

 
 

ΣFy =  NAH – 5 – NHB × sin450 = 0 

= 0
2
2 7.5 – 5 – NHB × 

kNN HB 25.2
2
25

2
5

=== 

 
 

אאאאאאNHBא،HB
Kא 

 
ΣFx = NHB × cos450 + NHG = 0 

NHG = - NHB × cos450 
NHG = - 2.5 kN 

 
   NHGא   ،א א   Fcompression E אHG

K 

H 

NAH = 7.5 kN 

NHG  

5 kN 

x  

y  

NHB  

450  
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אBW 

 
 
 
 
 
 

ΣFx = -NHB × sin450 + NBC = 0 
NBC =  NHB × sin450 

kN5.2
2
225.2 =×  NBC = 

אNBCאBCאK 
ΣFy = NHB x cos450 + NBG = 0 

 
NBG = - NHB × cos450 

 

 

kN5.2
2
225.2 −=×−  NBG = 

אNBGאBGK 
 

אGW 
 
 
 
 
 

 
 
 

 
ΣFy =  -10 + 2.5 – NGC × sin450 = 0 

B 

NBC  x  

y  

450  

kNNHB 25.2= NBG  

0  

G NGE  x  

y  

450  

10kN  

NGC  
2.5kN  

2.5kN  
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  אאFאE 
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= 0
2
2 -7.5 – NGC × 

kNNGC 25.7
2
215

2
25.7

−=−=
×−

= 

 
אNGCא،אאGCK 

 
ΣFx = 2.5 + NGC x cos450 + NGE = 0 

NGE = -2.5 – NGC × cos450 
NGE = - 2.5 + 7.5 = 5 kN 

 
אאאאאאNGEא،GE

אK 
 
 

אEW 
 
 
 
 
 

 
 
 

 
ΣFx =  -5 + NED × cos450 = 0 

kN25
2

10

2
2

5
==  NED = 5/cos450 = 

אאNEDאEDאK 
ΣFy = -10 – NED × sin450 – NEC = 0 

NEC = -10 - NED × sin450 
NEC = - 10 - 5 = -15 kN 

E x  

y  

450  

10kN  

NED  

5kN  

NEC  



א ١٥٥ אא 
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אNECא،ECK 
 

אCW 
 
 
 
 
 

 
 
 
 
 

ΣFx =  NCD - 2.5 + NCG × sin450  = 0 
NCD = 2.5 – NCG × sin450 

kN5
2
225.75.2 −=×−  NCD = 

NCDאCDK 
 

א   אאא   א K   ΣFy
Cאאא،DK 

א C אאאאDאאK 
 

אW 
 

ΣFy =  Cy – 15 - NCG × cos450 
ΣFy =  22.5 – 15 - NCG × cos450 

2
225.7 ×  ΣFy =  22.5 – 15 - 

ΣFy =  22.5 – 15 – 7.5 = 0            ok 
 

C NCD  x  

y  

450  

kN25.7+  NCG = 

2.5 kN  

15 kN  

Cy=22.5kN  
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אCW 
 
 
 
 
 

 
 

ΣFx =  NCD  - NDE × sin450  = 0       

= 0      ok  
2
225 ××  ΣFx =  5  - 

ΣFy =  -5  + NDE × cos450  = 0        
 

= 0    ok  
2
225 ××  ΣFy =  -5  + 

 
אF٦ J١٤EאאאFEאK 

אאאHFEFאאEאא،F JE
FאKE 

 
 
 
 
 
 
 
 
 
 
 

 
 

C x  

y  

450  

kN25+  NDE = 

NCD =5 kN  

5 kN  

2m

F٦ J١٤E 

Ax=0 

5 kN 10 kN 

2m 

Ay=7.5 kN 

A 
C D B 

E G H 

10 kN 

5 kN 

2m 2m 

Cy=22.5kN 

-7
. 5

kN
 

0 2. 5kN -5kN

-2
. 5

kN
 

-1
5k

N
 

-2. 5KN 5KN

kN25,7−
kN25 

kN25.2
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٦ J٦–אFmethod of sectionsWE 
 

 אאאא،אK،א
א א  אאא  אאא  K

אאאאFmethod of sectionsEאא،א،
אאKK 

אאא?Wאאא
  א א   א ،א     ،א א  

אאאאK? 
אFEאאאא،

אKאאאאאאK
א  א א אאא،א  א א

אאאא K
אאאאאאאאאK 

אאאF٦ J١٥Eאא
אאאאאK 

 
٦ J٥W 

א אא א Fא א  E  א BC GC GE א א 
אF٦–١٥EאאK 
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 
 
 
 
 
 
 
 
 

 
אW 

א א  W   א      ،א 
אW 

Ax = 0 
Cy = 22.5 kN 
Ay = 7.5 kN 

 
אאWאאאאאאWאs-s

אאאF٦ J١٥KE  
אs-sאאאאאא
אאאWאאא،אאF٦ J

١٦KE،אאאאאאאאK 
 

F٦ J١٥E 

Ax 

5 kN 10 kN 

2m 
Ay 

A 
C D B 

E G H 

10 kN 

5 kN 

2m

2m 2m 
Cy 

s 

s 
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 
 
 
 
 
 
 
 
 
 

 

F٦ J١٦ JEאאאאאW 
 

ΣFx =  NGC×cos450 + Cy -10 -5 = 0 
NGC = (-22.5 + 15)/cos450 

kN2 NGC = -7.5 
ΣMC =  5×2 – NGE × 2 = 0 
NGE  = 5 kN 
ΣMG =  5×4 + 10×2 - Cy×2 + NBC × 2 = 0 
NBC = (22.5 × 2 - 20- 20)/2 
NBC  = 2.5 kN 

 
אא،אא،אK 

א  אאא K א 
אאאאאאאK 

 

450 

450

F٦ J١٦E 

10 kN 

C D 

E 

5 kN 

2m 2m 
Cy 

NBC 

NGE 

NGC 

G 

)أ(

Ax 

5 kN 

2m 
Ay 

A 
B 

G H 

10 kN 

2m

NGE 

NGC 

NBC 
B 

2m 

 ) ب( 

M +
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٦ J٧ JאW 
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300 

  وصلات جمالونات

20kN

10kN

BA

10kN

4  x  2m

2m 

20kN 

F٦ J١٠E 

20kN


