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17 3665 17 3415 16 6917 102

42 3350 42 3249 42 0528 0 104

42 5811 42 5706 42 2920 10
44 6498 44 6347 44 2582 102

QO xO=t |v=UWm pwOt w |r=oJ u; QO xm 'CU= xOW |UQQ@ 1 pwOH QO xr�Ut
"CU= xOW xDiQo Q_v QO |v}}=B xHw Q@=Q@ 10 Q}D |}q=@ xHw

hrDNt Q}O=kt <=R=x@ xm CU= XNWt 1 pwOH R= xOt; CUO x@ G}=Dv j@=]t
xOW QmP VwQ 'xO=iDU= OQwt \=kv O=OaD V}=Ri= =@ '|a=HDQ= QDU@ |WQ@ |x}q
=@ xOt; CUO x@ G}=Dv u}vJty "CU= xOW =Qoty ?=wH x@ lOv= Q=}U@ Q}}eD =@
|v=wNty [8]'�2008� u=Q=mty w nv} VywSB QO xO=iDU= OQwt |Oa)@ wO |x} Q_v
'=yu; VywSB QO xO=iDU= OQwt |Oa)@ wO |x} Q_v x@ xHwD =@ w OQ=O |@ wN Q=}U@
ẁ[wt u}= w CU= QDq=@ |tm QJ} QO=wm p}Uv=Qi}O VwQ R= xOt; CUO x@ |=y?=wH

"OyO u=Wv =Q Q[=L VywSB QO xO=iDU= OQwt VwQ CkO w G}=Dv CLY Ov=wD|t
wO Q}D Ot=U@ uOQw; CUO x@ |=Q@ |r}rLD VwQ l} '=y|QU R= xO=iDU= =@ =yu;
Q}=U QO QJ} QO=wm p}Uv=Qi}O VwQ |Q=O}=B w |}=Qoty u}vJty "OvOQm x�=Q= xO=U QU

[17�13w11'9'1]"CU= xOW xOy=Wt R}v =yVywSB
xHw wO QO xO=t C=}YwYN x@ \w@ Qt Q}O=kt 'xr�Ut |UQQ@CyH Oa@ x@ u}= R=
"CU= xOWxO=iDU= 'xOW x�=Q= 2 pwOHQO xm xvwou=ty 'OvtiOyGQOt Q}Dl}t=QUw Rri
� = ! L

2
h

q
�m
Em

CQwYx@ xOt; CUO x@ G}=Dv QO xOW Oa)@|@ Ot=U@ u}vJty
|=yQ}D |xOW Oa)@|@ |=yOt=U@ '5 |r= 3 |=ypwOH QO "CU= xOW xDiQo Q_v QO
|xOW Oa)@|@ |=yQDt=Q=BhrDNt Q}O=kt <=R=x@hrDNt |RQt\}=QW =@ OvtiOy GQOt

"CU= xOW x�=Q= Ct=N[ x@ pw] hrDNt |=yC@Uv w |a=HDQ= QDU@
|xOW Oa)@|@ Q=Okt V}=Ri= =@ 'CU= xOy=Wt p@=k 3 pwOH QO xm xvwou=ty
=@ u}vJty "CU= xDi=} V}=Ri= xOW Oa)@|@ Ot=U@ Q=Okt '|a=HDQ= QDU@ |=yQDt=Q=B
Oa)@|@ Ot=U@ QO |v=OvJ Q}F-=D |WQ@ |x}q Q=Okt '|]N |x}q QDt=Q=B Q=Okt V}=Ri=
C@Uv 'OwW|t Oy=Wt 4 pwOH R= xm xvwou=ty "OQ=Ov Q_vOQwt GQOt Q}D |xOW
xOW Oa)@|@ Ot=U@ Q=Okt OvtiOy GQOt Q}D |Q=OQ}o u=R}t V}=Ri= =@ '3 pwOH x@

"CU= xDi=} V}=Ri=
<=R=x@ Q=OQ}o QU wO OvtiOy GQOt Q}D |xOW Oa)@|@ |=yOt=U@ '5 pwOH QO
xm 'OwW|t xOy=Wt hrDNt Ct=N[ x@ pw] |=yC@Uv w xOW Oa)@|@ |=yQDt=Q=B
Cr=L wO x@ C@Uv Q=OQ}o QU wO Cr=L QO Q}D |Q=OQ}o u=R}t V}=Ri= =@ u; j@=]t
V}=Ri= xOt; CUO x@ Ot =U@ Q}O=kt 'Q=OQ}o QU l} - xO=U QU l} w xO=U QU wO

"CU= xDi=}

|xOt; CUO x@
�
� =

q
�!2AL4
h2EI

�
|xOW Oa)@|@ Ot=U@ |}=Qoty "1 pwOH

"n = 1 w K1 = 102 'L=h = 5 <=R= x@ xO=U QU wO OvtiOy GQOt Q}D
[8]u=Q=mty w nv} Nx

Kg19 11 7
3 1005 3 2193 3 2193 3 2198 0
3 2804 3 3429 3 3429 3 3434 10
3 5030 3 5060 3 5060 3 5064 25

xwHw QO Q[=L VywSB QO xO=iDU= OQwt OvtiOy GQOt O=wt C=}YwYN "2 pwOH
"[16]"OvtiOy GQOt Q}D hrDNt

l}t=QU Rri OL=w C}YwYN
390 210 Gpa E

3960 7800 kg=m3 �

0 25 0 31 � �
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" L=h = 100 hrDNt |a=HDQ= QDU@ |=yQDt=Q=B w |RQt \}=QW <=R= x@ OvtiOy GQOt |=yQ}D |xOW Oa@ |@ Ot=U@ QO |tHL QUm ?} Q[ Q}F-=D "2 pmW

<=R=x@ xO=U QUl} w Q=OQ}o QUl} OvtiOy GQOt Q}D |xOW Oa)@|@ Ot=U@ "7 pwOH
"(n = 3) Ct=N[ x@ pw] |=yC@Uv w |a=HDQ= QDU@ hrDNt |=yQDt=Q=B

L=h
Kg K1100 50 10

6 2982 6 2907 6 0651 0 0
6 4325 6 4251 6 2023 10
7 5338 7 5273 7 3303 102

15 0844 15 0730 14 7659 0 102

15 1409 15 1295 14 8232 10
15 6406 15 6295 15 3295 102

131 0899 130 8240 129 6348 0 104

131 0964 130 8305 129 6413 10
131 1550 130 8893 129 7000 102

V}=Ri= =@ 'xOWxQ=W= pwOH xU QO u}vJty "OQ=Ov xOt; CUO x@ Ot=U@ C=Q}}eD QO
"CU= xDi=} V}=Ri= R}v xOW Oa)@|@ Ot=U@ Q=Okt 'Ct=N[ x@ pw] C@Uv

|=yOt=U@ QO|tHL QUm?} Q[ xmCU=XNWt 8|r= 3 |=ypwOH j@=]t
Oa)@|@ |a=HDQ= QDU@ |=yQDt=Q=B <=R=x@ '2 pmW QO =Pr "CU= Q=PoQF= xOW |Q}oxR=Ov=
CUO x@ Oa)@|@ Ot=U@ QO |tHL QUm ?} Q[ QF= 'hrDNt |RQt \}=QW w xOW

"CU= xOW s}UQD xOt;
GQOt Q}D |Q=OQ}o \}=QW V}=Ri= =@ 'OwW|t xOy=Wt 2 pmW QO xm xvwou=ty

|=yQDt=Q=B <=R=x@ Q=OQ}o QU wO OvtiOy GQOt Q}D |xOW Oa)@|@ Ot=U@ "6 pwOH
"(n = 3) Ct=N[ x@ pw] |=yC@Uv w |a=HDQ= QDU@ hrDNt

L=h
Kg K1100 50 10

4 0692 4 0671 4 0026 0 0
4 2740 4 2720 4 2091 10
5 8008 5 7990 5 7429 102

13 6104 13 6082 13 5428 0 102

13 6730 13 6709 13 6053 10
14 2244 14 2222 14 1551 102

129 9420 129 9259 129 3081 0 104

129 9485 129 9325 129 3146 10
130 0077 129 9916 129 3733 102

=@ OvtiOy GQOt |=yQ}D |xOW Oa)@|@ |=yOt=U@ '8 |r= 6 |=ypwOH QO
|a=HDQ= QDU@ |xOW Oa)@|@ |=yQDt=Q=B hrDNt Q}O=kt <=R=x@ hrDNt |RQt \}=QW
=@ QwmPt pwOH xU Cw=iD "Ov=xOW x�=Q= Ct=N[ x@ pw] hrDNt |=yC@Uv w
R= xOt; CUO x@ G}=Dv "CU= |tHL QUm ?} Q[ Q=Okt QO |r@k |=ypwOH
CU= ẁ[wt u}= |xOvyOu=Wv 'xOt; CUO x@ |r@k G}=Dv Ovv=ty Q}N= |=ypwOH
u}vJty "O@=}|t V}=Ri= xOW Oa)@|@ Ot=U@ Q=Okt 'Q}D |Q=OQ}o u=R}t V}=Ri= =@ xm
|v=OvJ QF= 'QDU@ |WQ@ |x}q C=Q}}eD '|a=HDQ= QDU@ |]N QDt=Q=B u=R}t V}=Ri= =@
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"""Q
DU@

Q@O
vtiO

yG
QOt

|=y
Q}DO

=R;V
=aDQ=|a=HDQ= QDU@ |=yQDt=Q=B u=R}t V}=Ri= =@ =t= "CU= xDi=} V}=Ri= xOW |Q}oxR=Ov=

u=Um} |QUm Vy=m ?} Q[ <=R= x@ xOW |Q}oxR=Ov= |=yOt=U@ Cw=iD 'xOW Oa)@|@
QDU@ QO `k=w Q}D |DNU V}=Ri= p}rO x@ Ov=wD|t ẁ[wt u}= xm 'CU= xDi=} Vy=m

"OW=@ Q_vOQwt |QDt=Q=B wO |a=HDQ=

|Q}oxH}Dv "5
|QDt=Q=B wO |a=HDQ= QDU@ Q@ OvtiOy GQOt |=yQ}D O=R; V=aDQ= 'Q[=L Q=DWwv QO
R= xO=iDU= =@ OvtiOy GQOt |=yQ}D V=aDQ= Q@ sm =L |=yxrO=at "CU= xOW |UQQ@
u} wv ,=D@Uv |OOa VwQ R= xO=iDU= =@ w xOt; CUO x@ pw= |x@DQt |WQ@ |x} Q_v
x@ u=tR Oa)@ R= =yxrO=at TBU "Ov=xOW x} RHD u=mt Oa)@ QO QJ} QO=wm p}Uv=Qi}O
VwQ CkO w |}=Qoty "CU= xOW x@U=Lt Q_vOQwt Q}D Ot=U@ w p=kDv= Ot=U@ Oa)@
\}=QW %uwJty 'hrDNt |=yQDt=Q=B Q=F; w XNWt xr�Ut pL QO xO=iDU= OQwt
|a=HDQ= QDU@ |=yQDt=Q=B w |tHL Vy=m ?} Q[ '`=iDQ= x@ pw] C@Uv '|RQt
xH}Dv u=wD|t u}vJty "CU= xOW |UQQ@ OvtiOy GQOt |=yQ}D O=R; V=aDQ= QO
"OQ=O OvtiOy GQOt |=yQ}D Ot=U@ QO |yHwD p@=k Q}F-=D '|a=HDQ= QDU@ xm CiQo

|=yQDt=Q=B <=R=x@ Q=OQ}o QU wO OvtiOy GQOt Q}D |xOW Oa)@|@ Ot=U@ "8 pwOH
"(n = 3) Ct=N[ x@ pw] |=yC@Uv w |a=HDQ= QDU@ hrDNt

L=h
Kg K1100 50 10

9 1197 9 1010 8 5607 0 0
9 2129 9 1944 8 6592 10
10 0130 9 9957 9 4996 102

16 8673 16 8417 16 1809 0 102

16 9178 16 8923 16 2333 10
17 3665 17 3415 16 6971 102

132 2606 131 7353 129 9653 0 104

132 2670 131 7418 129 9718 10
132 3251 131 8002 130 0305 102

'Q=OQ}oQU wO x@ C}=yv QO w Q=OQ}o QU l} - xO=U QU l} x@ xO=U QU wO R= OvtiOy
u=R}t V}=Ri= =@ u}vJty "CU= xDi=} V}=Ri= xOW |Q}oxR=Ov= Oa)@|@ Ot=U@ Q=Okt
Oa)@|@ |=yOt=U@ u=R}t 'OvtiOy GQOt Q}D |a=HDQ= QDU@ |xOW Oa)@|@ |=yQDt=Q=B

=yCWwv=B
1. S�im�sek & Kocat�urk
2. Pradhan & Chakraverty
3. Su & Banerjee
4. L�u
5. Wattanasakulpong
6. Ying
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