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I� I .J o ..>JA

. ...:......,IS J½ ..J 4..:>;;__y; tf jl ._;..;.,. ..:.J...<-.1 .:_,l...,.;;;:.L.., � ui.... flj J5:_.;, J:) o..l,.;, d:) <)L.:.; ui.... 

jl .,.:.-�LO• J-.:-1� '½ �4..:>;;�) (..:..-.,1 .,.:.-�LO 4..:>;;� ..:...;.4 ,:? ...:..,..�) (..:-,I .,.:.-�L 'I"• wi.,, ...:..,..�) 

if' .r. tS�JyL.) i!S') (..:-,I .,.:.-�L f• � � � ...:..,..�) (-:.......,1 .,.:.-�L 'I"• � � � � /') (...t,;)> )} .r<,_J..-<...,_ 

(� )Ll) � /' u'-)S J> > _,:,;-y t5�> .r<l:.-) (..:-,I )> ._r? c_r': ..,,; '½ �..,,; JL.a;I) (-:.......,1 .,.:.-�L YD (Sij--<...,_j) 

� .k/,,..:.) (-:.......,1 _;:..�L \ • 15:;Ji c.S�JyL.) t>") (� <I>\'\' tf jl \.S:;JI c.S�JyL.)) ('l'<l>\"f : jl .x..,).� 

(..:-,I .,.:.-�LO ,:?. � .>; J -�..l.:. J� 

4> ,.;,· ul.a.�-�-o r\-f J,..l.>
... .. . 

(_;..) -4.,�:) J.,k Pos 1 Pos 2 Pos 3 Pos 4 

L< 2 - 2 <t:>8 1 <t:>6 <1>6 

2 < L< 3 1 <t:>8 2 <t:>8 1 <t:>6 <t:>6 

3 < L < 3.5 1 <1>8 2 <1>10 1 <t:>8 <1>8 

3.5 < L < 4 1 <1>8 2 <1>10 1 <t:>8 <1>8 

4 < L< 5 1 <t:>10 2 <1>12 1 <1>10 <1>8 

5 < L< 6 1 <1>10 2 <1>14 1 <1>10 <1>8 

A D 

,,.___,3_60--1 }--'1,---jfJ:=====:::::Jil:=============ill 

::::,,, 

2 }--'frlit:=====::::::.!:=lll====:::;:;:::====111 

3 )--'�l======�=============lil 

0 
<'? 

;,------a_511-----..,__ ____ 511--------J' 

pos 3 

pos 4 

pos 2

-l �'-LQLC::;_:::__:..i:,_Jll,l�(..£.L.£.�CLLJt.:..::::....:::......1::Jt.L.L.<.L..l.�(..£.L.£..LLJC:..:::......::::....-"'"-JLl.� 

pos 1 
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-------- 1.10 m--------J

/-30tJll-.' 

/--------0.90 rn--------J 

,,_30cm-.' 

/--------0.75111---------/ 

/-30cm-.' 

(IS:.i' 1 "lo i uW· ) 9-f-f •< •.')� ) ,.j>; � 

(1,1\ 
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)..lA.A )..lA.A J.>-1_, 

.)S I..S'-Y:- J\$' 

\ \'\.V'\ kg 

\ •. A'\ kg 

\ 'f\ .OV Kg ' •. A'\ kg 

V\ .'\ 'I' kg 

'l'A.'fO kg 

'1'0.'l'O kg 

,n.vv Kg \V.\O kg 

r\ .•A kg

'f'\.W kg 

l.il..., �lii f •-f J,� 

..r' � cJjJ - .)�I 
.)1..lou 

.)jJ 

er'�...,._,;._. ./.r- J_,k '½L.:... 

\.'I'\ - 0.0• \A 

\.'I'\ - 'f .0. 'I' 

\.'I'\ - 'f .0. 'I' 

•.AAA - 'f .0. \A 

•.AAA - \ .VA '\x'I' 

•.AAA - \ .OA '\x'I' 

•.AAA - \,iA Vx'I' 

• .9\V - 0.0• \A 

• .9\ V - 'f .0 • \A 

(�¼) � !.5le.:l .r� (\

(':I�) J\;:; .J'° � l>.)L,:.j !.5le.:l .r� ('I' 

(Sl.,...<:j) ...r' .r. !.5le.:1 .r� (r 

ul::-w r_.r- U:.) J 

: (<l>\'f) ,.sl.t.j_,;Lo) �} 

�.,;, � ,sle JyL.) 
\ 

(pos 2) i.S? 0.0• �.) 

�/' ._j"')S !.5Li.Jyl.o)
'I' 

,s_;.,oO.O• �.:1 

� .r- .._j"')S ,sLi.JyL.) 
r 

IS? 'f.O• �.:1 

: (<l>\'I') ,.sl.t.j_,;Lo) �} 

�.,;, � !.5le JyL.) 

(pos 2) IS? 'f.O• �.:1 

,u ),� ts::; .,1 ,sLi. Jyl.o) 
'I' 

,.s_;.,oO.O• �.) 

o ),� ts::; .,1 ,sle JyL.)
r 

IS? 'f.O• �.:1 

.u ),� ts::; .,1 !.5le JY1.,.) 

..S? i.9• �.) 

: (<I>\ • ) ,.sl.t. Jyl.o} ii, 

'5JL;.; ., � '51.,,, JY1.,.) 

�.,;, ' 

(pos 1 _, 3) ..S? 0.0 • �.) 

'5JL;.; ., � ,sl.e JyL.) 

"->- • • .r-' 
'I' 

(pos 1 _, 3) ,.s_;.,o 'f.O• �.) 
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ff\'.\ 'f Kg n .• '\ kg • .f\V

\ '\. '\ . kg • .i'\O

'fi.•' kg • .i'\O

,o. \ '\ kg •. i'\O 

\\ '\. '\ '\ Kg n.M kg •.i'\O 

 

\'f 

- ,.f• ''f 

X "·"' 
-

Cl .Cl. 

X "·"' 
-

'f .Cl• 

X "·"' 
- V 

i.f•

t.S,;l . .:..; J � t.5L. .)yl..) 

4->;_d ' 

(pos 2) t.S? ,_,,. 'WI>) 

-

: (<1>1,) <.Suo .).,;t..) �� 

t.SJL..::J J � t.5L. Jyl..) 

A.>;..,;, ' 

(pos 1 .., 3) IS? i.f • ��
-

A.>;..,;, S1..,..<;_j (SL. .JYL.) 

(pos 4) t.S? 0.0 • 'WI>) 

A.>;..,;, Sl_;�j t.5L,,, Jyl..) 

(pos 4) IS? 'f.O• 'WI>) 
--

A.>;..,;, s1_,.,<;_j LSt... J.,.:;L.) 

(pos 4) IS? i.f • ��
-

: <.S.Jl..:J J � t.5L...)_,.;L.) )I� .:_,.,.)JT ..:.........1-: .y-,:,

(pus 2) <.S? D.O• �., 4->;_d � t.5L...;_,.;L.) .,1..i...;; = [(('f .C>•-r(• .\C>))7 • .O•) + \] x r = \/\

: Sl�j (� .r.) <.5L.._;_,.;L.) J), 0)_;} ..:.........1-: •Y-,:,

>_,;, � 4->; .r.} � .r. <.SL,,, Jyl..) >�I J • jlJ.,;I __,k; > JJA � S � _, 4;,;; .r.} ..:..,� ?- J) -S ._;, J� J>

-<.....U..,., <.Sl.r- 1 .Jc:_),) O'fi -½_,.!.; <.Y.\k..: �.JJT ..:.........1-: 1J �.r. Jyl..) <.SL,,,•)-G1 J )�I _r,.j J,JJ jl �l_,.;u-4 

-..;:; L. r S � <.SJ.; l:; ..> t;:; y .J _,.; l..) <l..o \J J ? ..;:; L. 0 'y .,-.. <.....U..,., t.S :,u,:?. ..:.,... l,,:..,:. ( S � J ,J.;,;; .r.} ISL.

1.54..r>- t.l,.i;) ')'y � ,> .rJ )} s � j\ ;'y4 _;...._;;;L. " ...v.4 (($Jl..:J 4. jl;:; y) 4->;;..,;, <.S'y4 <.SL,,> .r<L:,. :.f:;;

· > r u-4 '-7"'1.,;.;:; 1 c.i.rAA s � t. L,i;) If" L..I .r. J 4->;;..,;, ..:..,L.a.,;...:.. J J--½- 4 <.Y. Lb... 4->;;..,;,

' .. 
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r----25 cn,------,1 

..,,:-.,._,sl.. ;:i-\..} ti! 

5�...U.....s:r.,;�..::...� 
I.() 

---------1 m-------

<�,.;; �y, s�;,_;·t.o}) f'A-f � 

/; i 
(.) 

0 

/4 t 
,.t--12.5 cm-7" 

T T T 

X = \r .D + H.D• --+ X = W.D• cm 

W.D• + \• • = •.WD m 

Sl�j Jjl.) '-:" JY ....:.--,; .r' J_,1, 

? '½ J_,1, Jc� 

•. WD X A= '1'. '1' • m 

I d: 1-AA...1 ..::.....� 11 a : 1-AA...1 r.S)u� ..::.....� 11 L: ..Slfo..J J.i\..) J_,1, I

I h : . •< ·Lo i \; ·" � ·Lo i �ij 11 C : I.> • �L .• ..::..,..�
. 

i.r-- J.J' J ,._,J J.J' J 
. . • r.' • � 

z : ..S1fo.j J.i\..) '-:" JY ;,;;.........; /4 J_,1, 11 b : ..s � r.S.JJ \; I.SJ� J.i\..) �ij

I n
: 

'-:"
J

r 
J.i

\..
) 

.)1..w 11 g: � .r. 
J.i

\..
) 

rig I
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l�g-/
,,,:.r. ...... ,., ... ,v� 

 

�I 
/4 l 

g;;: 
2

( ... � ")ff-f I<".". � .r,J � 

[ h = d - (a-b)- (c/2) ) 

[ z = ,jh2 + (g/2)2 )
� 

[ L = (n x z) ) 

: Sl_fd <.51..l> .>Yl..) .)Lw ,:p .>Ji ..:......-½ • �

(pos 4) <.S? 'f.D• _, <.S? D.D • �.) 4-:>;..,.; .Sl�j <.S�.>_,;L.) .)l.J...j = (('f .D• -'l'( •. \D)) + • .D• )] + \ = '\

(pos 4) <.S? ,.r • �.) o;..,.; ..51_;-,�j <.S�.>_,;t...) .)\J...j = [(i.r •-r< •. \D)) + • .D• )] + \ -::::. v

(;;; ;/ f <....i.,a.; = • .\ C) (}-,_.� jl �o; r.i J-.,l_,.; = • .O•) :� jJ

, .... f>'.5' jl .)y, 1ii,... .....u... X.>� J � � � U.>.r"' '½ o;;;; 0JY, <.51.A�U>.) .).) �I <.S'.r. : t6'6 �

(Tie Beam) . .) y:;,cy4 .:,l.A.::.,.\ �f 

. .) Y. -1.AI.J>" r <I>, 'f J _,1 <.51.A:, .r� __µ1.1..>- .J _,:.._;:;L. , • _J.;1..l>- .;:;.,. w"Y-S ;/ r

.>:, ,.)y_,I :,_,.;,;-y, .IS"-::-<.:,� I_; r/-1 if'.r. <.S/?.>:, l; .)_,.:;,.IS"-::-<.:,:,)_, .)\5 ojl.,ljl '½ -½.� '-";r.i .S �i jl: t6'° �

1.5:;_,I _;y\...) jl ... :.. ..... 1 r-::'. .It ..f.; _;:, 'l_,....... '-':-_,; _}.G J, .r. �I '½ '-':-y � J � _,.. .:r..l .).I..!.; :,J-'j.r. u_;.r"'

..:.....,LA... _, <J.)_,,,.:, � 1.5:;_,1 _;_,;\...) .._;:;;, .:r..1.r.� . .t.::.� ..J), � � ..J_),_,.) .,ljl_,;cy4 _;y\..) .:r..l ..S :,:,}if .:,l.A.::.,.\ 

. ..::.....,., I .S � '-"; r.i <.51.A.....u... _;.) J, .r. .r. l.r. J.)
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'f• -'\"(D)-(,•)='I"• cm 

"---------I.JO rn --------/ 

,,_30cm-----,, 

tan45 = 20cm
X 

=> x = 20 cm 

y = �202 + 202 => y = 28 cm 
I-----------1.10 m __________ .., 

l 
0 
(V) 

l 

0 
(V) 

,,_ 20 cm __ ..,,,

/- 10cm - 20cm _ ____,,_ _____ 80cm _____ __,,

,,_ 20 Cffl __ _,

10cm 

l LJ1oc111

5) 
,.__ _____ 80cm -----...J

t.S? 0.0• ..:.......) .u),� �.,1 .>_,;t...) JolS' J), = i• + '\"• + 'iA +A• + (rx, •)= \VA cm =\.VA m 

·('"!.>b j� �_,1 .>yt...) lib�_;; .)Lw '½ :__,!jj
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---------0.90 m ________ __, 
,.__--30cm--....,, 

20cm
tan 45 = -- � x = 20 cm

X 

y = �202 + 202 ::::} y""' 28 cm 

.,.__--------0.90 m---------

I 
E 

C) 
CV') 

j 

E 

C) 
C"0 

/--20cm---,, 

,,_ 10cm - 20cm --+------ 60cm _____ .....,

/--20cm---,, 

10cm 

l LJ10cm

===s) 
,.__ _____ 60cm _____ .....,

'f.O• �.).u_,b��Jl .>_,;t...)J,lS'J_,1=f• +T• +T/\+r• -�(Tx\•)= \O/\cm=\.0/\m 
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[ 

1 � }') J� 4i}, � W.9t J.ti�JT JJl, IJ�J.9T �� 0� I 

I c : J_,lS' 11 b : .r.S ..::...t.,;.,.;, 11 a : .r.S ..JP .r 11 L : .u), � is:;_,i J_,;t.) J_,l, 

L1 : .r.S ,.;it> .r I.SJJ .r. is:;_,1 J_,;t.) J_,l, 11 h : j!JI t.14; JI 11 p : "':" .r.S .C..:.¼ .?. ..::.,.t.,;.,.;, 

L3 :_r.S ..::.,.t.,;.,.;, J:, .JI t>- 4 is:;.,1 J_,;t.) J_,l, 11 L2 :"':" .r.S I.SJ) .r. .JI t>- 4 is:;.,1 J_,;1..) J_,l, 

y : is:;_,1 J_,;\..) � J.Y' J_,l, 

-a--

C 

/-LI -------,, 

r 
L3 C 

z = b-2(c)-h-p

----L2----

b 

< ... ".u 1..<. ts;,j· 1 "to i)rV-f 1< •.� Y.:> r-:. ' J� J I,.}"'-

] ( ) [ )a$[ 
z z tan 0 = - x = --

tan e 

[ L1 
= a -2(c) ][ L3

= b-2(c)

y = -Jz2 + x2 

L = L1 + L2 + L3 + y ) 

saze118.com

saze118.co
cm



_;; ;Jb 1.5ly. ;ts�;.)� (wilt n-f J,� 

_):, D : .J y:; � LL..; 

'I.,. )S'�L::....\ 

'/. n .D • d ..... J.)15' 

rn.o, d ..... J.)15' 

'/.'Pt.O• o.)L. J .)15' 

'/.n .O• o.)L. ./ .)\5

�UT('-:-' n-f J,� 

(c,.L..., C,r) J,; V :uUi-i t:i; ,-o fi-o '( V • IS I� I

-� ),� j� &--! � ji-o�l...., ,. ,�.,..l.> uUi-, <!;!,-0 fi-o' ;Jb 

(�r,:i ��) .�;f� j� �� r�#. A,�,� uUi-i t:i;,;,oro \ y1> 

(uUi-i �';I;-> ��>-�;,� J� � � f> .,s #. r ,�,..l.> uUi-i t:i;,-o fi-o, ."1' 
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.� (�),., ,)) ts::;., t I.Sv.;_,;Lo) .r.!UI o� (,-, ,-'f-'f 

1$-4,::;1 c.5L,.r>") <� <P\T U j1 K;_,1 c.51,,._;_,.;t...)) (-.:......,,1 .?�L., 'f· .:.,1 ..:....bw. J .r'\.s:;L. r, 1,,..d <//') 

(..::...-,I .,.::.,.�L, D ,:,;.,. J-::, .,.:) (� .r'c..s;;.;L., \ • L(;_,I c.5L,. JyL..)

1 2 

.#----5.00 m---,#-----6.00 m ----

AH<--*==========*==========ill 

<:.... :::,,, 

BK-t=======W:========::111 

/------J.OOm-------+--------l.20m--------/ 

-:lOc:m-,, 

'f•-T(D)-(\•)='1'• cm 

(J 1,. � ·1 . .. .. 6.i A> .. Jl..:v'l .::>W· ) fC\-f I('•.r., ) � � . .� .. y,; ._,.,......
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>-------1.00 m----------------1.20 m-------

-30cm--

C ---, 

(_1-..,T t_\Z) =\•cm)("-";� ,:..;.4 <J"'. ...::..,.6:...,.;, .., tJ"'. J:--:-y,, = D cm)(_,,; ...::..,.6:...,.;, = 'f•cm) :.?jJ 

� .// <.5.J.> .r.15:;_,l .;_,;L...) ojl..LI: i•-r(D) = r, cm 

20cm tan45=-- => x= 20 cm
X 

y = �20 2 + 20 2 => y"" 28 cm 

-------1.00 m--------.__-------1.20 rn--------

l'---20 cm-----,, 

·�---d�Ll�:.��t i��-���---�7
,,__ ___ 70cm -----+-- 20cm ---1ocm---+-- I0cm- 20cm -+------ 90cm -----,, 

/ef-���20,m�,0-

IOcm J � 10cm 

a-________ � �---------� 
.....,_ ___ 70cm ------. ,,_ ____ 90cm ____ ..,, 

.u>p ts::;_,1 .;_,.;L..) J-l5 J_,k = r, + (rxrA) + '\• + V• + (rx\ •) = '1'D.9 cm= r.0.9 m 
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)..li.. J,;..I_, 

Cf-.T- )5 

 

r..r' � L>jJ - .)�I
.)l.i.... 

0jJ
._,;, / J_,b �L:.,. 

,./' �

,4..rr• Kg ,o..rr• kg • .AAA
'I' .)j><-" 15:; .,1 <.S� .;yL..)

( <l), _J.)) 

( 

(�..L'! jl ��� �1_,.; = • .D•) :.f j; 

I � � J� u_,1, .,� w.,, J�LoJT J_,1, ��J.,T �� oJO'i I 
I c: .,.,ts' 11 b: .d ..::,....� II a: .d ..?r 11 L: .J), .,.) �.,i .,_,;L.) J_,l,, I 

L1 : .d .;P/ r.5.JJ .r. �.,1 .,_,;L.) J_,l,, 11 h : .r..Jt t,l.i.i.,I 11 p: "";.d ,.;..;¼.:?. ..::,....� I 

y: �.,1 .,_,;L.) '-:-'J.Y J_,l,, 11 L2 :u; _d r.5.JJ .r. .:,i � � �.,1 .,_,;L.) J_,l,, I 

h t""-' .. :,,,,

-L1-

===
L

-2-=�...04J,._.__.:-l-., _f [
-P-IP

:�'.1�
;=::

Je��=-:-
::=

L
::=

2-==-==-==-, ==:I 

z = b-c-h-p ] (
z

] ( 
z 

] • tan o = - x=--
tan e 

( L1
= a-2(c) ] ( y = -vzz + xz ] �[ L = L1 + 2L2 + 2y ]
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1----50 cm---+ 

H - D = \V cm 

17cm 
tan 45 = -- � x = 17 cm 

X 

<,Sjli <.5lA ojL... ;:i �),.,:i <.S�JI ;,;Lo) .r.ll;I o_J>u (Y-"-'f-'f 

(G-,,\ .r'\_5:;;L., D ;,;,._;_,.;, .c....:.4 ..:.,...t:.:..,.;.) (G-,,1 <P\"1' t_y j1 ts::;_,\ _;yl.._;1) 

-:t 
�-

� J' � 
0 ·l 0 
> " > 

I � I 

IPE 22 

6 _____ �m

+----50cm----+ 

1 -1 ··-..,c1, -j�I ,s-- .r.:' . •  .r.:' 

y = �17 2 + 17 2 � y "" 24 cm 

(;,;,._;.,.;, .c....:.¼ � ..:.,...t.,,:....;. = Dem) (IPE 22 �T.,.;, t_U;) = ncm) :.;S JJ

'" 
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---50cm--...... 

-11cm�\\ 

� l,_:--,!�===l!!========:::..._-----------l 
j __ c:::-====t;:::::::l'--------------l

,,_ __ 50cm __ _,, 

.u ),__,� LS:;__, 1 .>yL..) j.-\5 J_,1, = \ \ + ('l'xH) + ('l'xD•) + ('l'x\ •) = \VQ, cm=\ _VQ, m

I b:Ji..::...� II a:Ji..,?.r II L:.u_),_,:,ts:;J l ;_,;Lo)J_,l, I 
L1 : Ji ..? /' .SJ; .I. \S:;JI .,_,;Lo) J_,l, 11 p : � Ji �� .r. ..::...� I 

y : \S:;JI .,_,;Lo) '-:"J..,. J_,l, 11 L2 :� Ji .SJ; .I. .:,ii-> � \S:;JI .,_,;Lo) J_,l, I 

-a-� ( z = b-p

)� 
z 

.Y.• 

[
z IJ b 

Lx
e� 

tan o= -

j 
X 

[ 
z

) x=--
tan e 

-L1-

.. �/I �I 

/I � ( y = .,,/z2 + x2 ) 
.J -1..2- -L2-

( L=L1 +2L2 +2y l 
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2 

)..\.i.. )..\.i.. ..l>-IJ 

<.S'-? )5 

'fr.\A kg 

\\ .\A kg 

't • .'\O kg 

\ • 't .'\r Kg \ • .rO kg 

0 
"! 

..s� J �� .....i.A... J;l.,t> l.5V>;_,;Lo) .r.ll;I O_J>u ('f-"-'f-'f 

(..:-,I _;;..,_;;L. YO _J..,_£.,_ jl \..b,:.,T J..-,1} J <Dr , .. i}.r .;yl..) t_f)

A 

< 

3.60 

® ::-,, _r$ Ji-' 

l® '- ::-,, 

4.50 l > 5.50 

( ·· I � ··Lo T ..::.,W· )Vf-'f �is J ;> i.S J" J .. y:,; 

,.;);> IS�;�'Lo;I _y,:JUT Y"Y"-'f J,�

...r' � 0j.J - .)�I 
.)\.lAj 

iJj.J 

<.!"' .r' J_,.b -1..,\...!.... 

D 

, > 

ul:w t.,.r- �.).) 

if� 

: <<l>r) .J)..r -SU>;.fLo) {if 

•.H'I' - \ . \ '\ "I' .J \ "-:->-l; J _,.b ..; ) ..r <.SL,, J _,; L.) \ 

•.H'I' - i.r• \'t i "-:->-l; J _,1, ..; ) ..r <.SL,,.)_,; Lo) "I' 
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