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# # 4070426321 : MAJOR CIVIL ENGINEERING

KEY WORD: PCE/PASSENGER CAR EQUIVALENTS/TWO-LANE HIGHWAYS/TRUCKS/BUSES
WISOOT SANGARUNLERT: THESIS TITLE. PASSENGER CAR EQUIVALENT FOR TRUCKS
AND BUSES ON TWO-LANE HIGHWAYS IN THAILAND. THESIS ADVISOR : SOMPONG
SIRISOPONSILP,Ph.D., 97 pp. ISBN 974-346-455-7.

The planning and design of two-lane highways in Thailand has traditionally adopted the
Passenger Car Equivalents (PCEs) evaluated in other countries. However, these PCEs may not be
the proper values to represent the traffic situation in Thailand. This thesis thereby strives to determine
the PCEs for accurately representing the effects of trucks and buses on the traffic on two-lane
highways in Thailand. The Median Stream Speed, Platoon Leaders, and Platoon Followers
techniques were chosen foe evaluating the PCEs. The collection of required traffic data was carried

out on Highway Route Number 36 in the Chonburi province.

The PCEs derived from the Platoon Leaders technique appeared more sensible than those
obtained from the other two techniques. The study found that the PCEs of a particular type of heavy
vehicles on two-lane highways increase with the vertical gradient of roadway. For flat grade, the
estimated PCE values using the Platoon Leaders technique for six wheelers, ten wheelers, truck
combinations, and buses were 2.49, 3.20,3.94, and 1.67 respectively. The PCEs derived from the
data observed over 200 m. highway sections with about 2 % gradient for six wheelers, ten wheelers,
truck combinations, and buses were 2.63, 3.76, 4.46, and 2.06 respectively. At 200 m. sections with
about 3 % gradient, the resulting PCEs for six wheelers, ten wheelers, truck combinations, and buses

were 2.86, 4.34, 6.17, and 2.43 respectively.

Department of Civil Engineering Student’s signature ...
Field of Study Civil Engineering Advisor's signature ...........cocoeiin

Academic year 2000 Co-advisor's signature ................oo.eeee.
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wuguluns3uszi) (Highway Capacity Manual,1965,1985,1994)
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1985 A 2.0 4.0 7.0
B laz C 2.2 5.0 10.0
D uas E 2.0 5.0 12.0
1994 A 2.0 4.0 7.0
B uaz C 2.2 5.0 10.0
Duaz E 2.0 5.0 12.0
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109 | 08UA | TnEuE | T0Eus LU TNEUF SIUNIUUY
nafi | dedu U ussn | ussnnae | Iemans NAmnsadnu
yAna | 648 10 4@
1 14 0 2 4 1 21
2 31 2 3 4 1 52
3 25 0 7 4 0 34
4 15 1 3 1 0 21
5 42 0 2 4 1 38
6 12 0 3 4 0 20
7 43 2 5 3 1 44
8 31 4 9 6 0 49
9 34 2 9 0 0 43
10 17 4 1 2 0 23
11 38 1 4 2 1 36
12 33 5 6 4 0 40
13 29 1 11 3 0 29
14 16 2 1 0 1 44
15 31 3 2 2 0 35
16 38 2 6 4 1 41
17 42 4 9 4 0 29
18 26 1 4 2 1 30
19 22 2 S 6 0 29
20 40 0 10 3 0 37
21 18 2 4 5 1 39
22 32 2 5 3 1 32
23 23 2 6 2 1 28
24 35 1 5 6 0 51
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! lungu 271 lunga 271 lunga
WIANUS NWIANUS NWIANUS
1 Pax 6 Tr 6 T10 4
B 7 Tr 3
2 T10 10 Pax 11 Tr 17
Pax 11
3 Pax 8 T10 12 Tr 3
4 T10 10 Tr 7 T10 5
Tr 5
5 Tr 4 Pax 9 Pax 4
Tr 9
6 Tr 4 Pax 4 Tr 10
Tr G Tr 11
7 Pax 14 Tr 6 Pax 4
Tr 5 Tr 12
8 T10 3 Tr 12 T10 8
9 Tr 4 Tr 14 T10 8
Tr 7
10 T10 6 Tr 17 Tr 9
Pax 5
11 Pax 7 Tr 6 Tr 7
12 Tr 8 T10 8 Tr 11
Pax 4 Tr 9
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F11379% 3-4 FeeingpNsansandeyanisdunauaza e UN UL lUNANTeNAENY

1391947 1987 198130 U 1987 198190 U
I0AUNIN | AUGATINE 2171 IOAUNIN | AUGATINE &
WINUE WINUE
1 2.41 2.57 3 2.84 2.99 5
3.25 3.55 8 3.12 3.74 4
1.60 1.88 4
2 1.88 2.01 5 1.78 2.44 2
3.41 366 7 1.66 1.99 2
2.14 2.68 7
3 2.06 2.70 4 3.21 3.54 8
2.14 2.56 6 1.93 2.01 11
4 1.72 2.04 7 1.88 1.92 14
2.47 2.88 4 1.47 2.57 15
1.72 2.66 13
5 2.75 3.24 17 3.47 3.55 6
1.25 211 11 1.94 2.54 7
6 3.22 3.88 6 1.82 2.67 8
1.90 244 7 1.19 2.45 8
2.44 2.68 11
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R399 4-1 AMUILENUNINUSHIUNATNLTIL e NNz (1497 T09)

¥

QAOUALENTUNINUE (A / 14 F2104)

7EHU
AN nensfide | sodus I0EUA SOEUA SOEUA 9NN 9NN
Tu(%) | dauyana | usann | ussyn 10 | wssnnied | Tewans | dsziomlu | dsmianlu
6 4@ a9 Ang GRS
uan STt
0 5,009 340 1,001 744 7 7,171 6,622
1.95 6,637 467 1,400 1,079 129 9,712 8,061
1.96 5,089 237 386 178 162 6,052 6,221
2.78 4,590 409 864 860 106 6,829 6,995
2.98 4,046 368 809 811 89 6,123 6,444
m’]ﬁ"N‘ﬁl 4-2 ﬂ?N’]ﬂAﬂ’]ﬁ‘@?’Wj‘Lﬂ?ﬂlﬁLLE]ﬂIﬂ”IEJﬂ'JTZLﬂ‘V]?;I’]uW’]ﬁHZ
AL 1BNun1aAsI9AE (ﬁu/%qim)
AN nuul | snoud DU T0EIUF SOEUR 799N 299N
(%) | douymps | Ussn [ usann 10 | ussnnnee | Teamne [ adsvinlu | dssionlu
6 40 A GIRN lElZEN
uan STty
0 385 26 7 57 6 551 509
1.95 402 28 84 65 8 587 489
1.96 350 16 27 12 1" 416 429
2.78 340 30 64 64 8 506 518
2.98 289 26 58 58 6 437 460
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LA wWaefidusiniadlugriinguaesannanu
AN mensfide | soeus T0EUR T0EUS T0EUS
(%) | douyana | ussn | usIn 10 | usInwae | Tmeans
6 &8 A
0 40 8 22 25 5
1.95 38 8 23 23 8
1.96 51 9 20 16 4
2.78 31 8 28 30 3
2.98 28 8 26 35 3

¥ 1
=]

AINENINT 4-1 WA 4-2 LGN AIUIUENUNINUZUARZLITEINNTBIUAAZAANUTAAN TN
HAuUINALREaTI AMUIUEIUNINUIT 2 TANIHLENN N 7] U Hauausneustisdau
dl = o 2 t:ll dl 1 [ '
LARANINTIgALATHAaNInalngan s e efign Ysunninisasiasadewiniy 500 Alsle
FaTu
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Feillnraa¥ragadi
Speed = Free Speed+C,(Pax)+C,(T6)+C,(T10)+C,(Tr)+C,(Bus)+C,(Op) ....(4-1)

Tned C, TN C, A AduNlszAnBnisanasaasnauiia
Speed  A® AMNLIURALVBIENUNINUY (RlaLNmT/FaTNg)
Free Speed A2 AMN3IBATLUR91UN1MLE (Dlang/daTua)

Pax An AUIUIDLUAAIUYAAR (FL/T991987)
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T6 AR AUAUINEUALIIIYN 6 A8 (AW/T2919a0)

T10 A AUIUINEUAUSIYN 10 A8 (Aw/aa99an)

Tr AB ATUAUIDLUFLITINNNG (AL/T31941)

Bus AB ANUIUIDLUFIALIANT (AL/TI99480)

Op AB UL UNINUZTARTITIN (1000 AL/ T9981)

ANEUinInaudilsdouyanantldainnisiauAdulssAnsnisanasaed

ANNITISULEaSNIAINENUNIMUZBAAZsELAN (C,) NUAdNLTx AN T199N190AAITDS
[~3 o dl rnI/ ] dj =] -13’ o 1

AINITIEULIEBINIAININLUATNAULARS (C,) BT IUNNIANTE Aduls Speed Aazunupn

Speed Mean Speed aulunfen EunuA@a189A31:L57 N1 3R NN TLAUNANA

Tunsdnm ineasutivasnadlunistimaziideyasanidu 5 windadudeaunand

al dl dl YL [~3 v ?:/ 3 1 a cY v
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AL 191981 TuNe ﬁ’uﬁﬂuwhmmuﬁﬁqzdfmmm
ANNTU (%) | Amiideya WULANABNAINANAUS R’ 0eUA | I0EuA | seus | soeud | WiARSS
(W) usen | usen | usen | Ieeans | 4w
6 08 10 4@ W
0 5 Speed = 86.980-0.194(PAX)-0.319(T 10)-0.400(Tr)-0.090(OPP) 0.155 - 1.64 2.01 - 0.46
10 Speed = 86.040-0.175(PAX)-0.306(T10)-0.398(Tr) 0.181 - 1.75 2.27 - -
20 Speed = 94.280-0.180(PAX)-0.295(T10)-0.387(Tr)-0.04(OPP) 0.191 - 1.64 2.15 - 0.22
30 Speed = 82.942-0.183(PAX)-0.301(T10)-0.388(Tr) 0.167 - 1.64 2.12 - -
1.95 5 Speed = 72.562-0.356(PAX)-0.794(T10)-1.029(Tr)-0.220(OPP) 0.218 - 2.23 2.89 - 0.62
10 Speed = 78.254-0.348(PAX)-0.824(T10)-1.024(Tr)-0.240(OPP) 0.181 - 2.37 2.94 - 0.69
20 Speed = 72.983-0.329(PAX)-0.801(T10)-0.997(Tr)-0.172(OPP) 0.503 - 2.43 3.03 - 0.52
30 Speed = 74.142-0.299(PAX)-0.785(T10)-0.952(Tr) 0.401 - 2.63 3.18 - -
1.96 5 Speed = 73.241-0.359(PAX)-0.912(T10)-1.088(Tr) 0.211 - 2.54 3.03 - -
10 Speed = 75.485-0.396(PAX)-1.101(T10)-1.287(Tr)-0.070(OPP) 0.224 - 2.78 3.25 - 0.18
20 Speed = 64.045-0.249(PAX)-0.707(T10)-0.782(Tr)-0.020(OPP) 0.163 - 2.84 3.14 - 0.08
30 Speed = 75.483-0.384(PAX)-1.020(T10)-1.280(Tr)-0.064(OPP) 0.232 - 2.66 3.33 - 0.17
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AL 1931981 TuNg ﬁ’nﬁﬂuwhmmuﬁﬁquﬂm
ANTU (%) | Tmszvideya WLILRNABIARINANAUT R’ 0EUA | THWA | F0EuA | moeus | NARS
(W) usen | usen | usen | Ieeans | 4w
6 &8 1048 | N
2.78 5 Speed = 65.249-0.325(PAX)-1.052(T10)-1.189(Tr) 0.090 - 3.24 3.66 - -
10 Speed = 66.670-0.357(PAX)-1.050(T10)-1.239(Tr) 0.019 - 2.94 3.47 - -
20 Speed = 68.486-0.337(PAX)-1.120(T10)-1.228(Tr)-0.12(OPP) 0.135 - 3.32 3.64 - 0.36
30 Speed = 73.882-0.362(PAX)-1.124(T10)-1.246(Tr)-0.12(OPP) 0.284 - 3.10 3.44 - 0.33
2.98 5 Speed = 62.143-0.284(PAX)-0.875(T10)-1.091(Tr)-0.136(OPP) 0.074 - 3.08 3.84 - 0.48
10 Speed = 64.257-0.298(PAX)-0.888(T10)-1.174(Tr)0.098(OPP) 0.020 - 2.98 3.94 - 0.33
20 Speed = 67.598-0.314(PAX)-0.989(T10)-1.209(Tr)-0.163(OPP) 0.122 - 3.15 3.85 - 0.52
30 Speed = 65.234-0.284(PAX)-0.920(T10)-1.056(Tr) 0.283 - 3.24 3.72 - -
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F0RIUG Y = 1.258X Y = 1.331X Y = 1.346X Y = 1.406X

UgINN 6 &8 R*=0.327 R* = 0.523 R*=0.618 R’ = 0.754

SOUIUG Y = 1.685X Y = 1.664X Y = 1.729X Y = 1.693X

U39 10 48 R*=0.777 R*=0.873 R’ =0.952 R =0.543

SORIUG Y = 2.081X Y = 2.083X Y = 2.104X Y =2.11X

U9INNWN R’ =0.725 R’ = 0.802 R’ = 0.897 R*=0.913
sneUAIALANT Y = 1.000X Y = 1.221X Y = 1.072X Y = 1.361X
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EaLIVEI Y = 0.440X Y = 0.439X Y = 0.455X Y = 0.442X
GPIBILER R*=0.696 R*=0.776 R =0.824 R’ =0.858
S0RIUG Y = 1.186X Y = 1.129X Y = 1.170X Y =1.118X
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0 Y = 1.636X Y = 1.596X Y = 1.618X Y = 1.513X
u939N 10 A8 R*=0.777 R*=0.863 R*=0.951 R’ = 0.956
IO Y = 1.798X Y = 1.892X Y = 1.936X Y = 1.924X
UFIYNWIN R*=0.725 R*=0.773 R’ = 0.909 R*=0.933
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U939)N 6 42 R*=0.281 R* = 0.556 R’ =0.633 R*=0.719
S0RIUG Y = 2.679X Y = 2.835X Y = 2.854X Y =2.811X
UgINN 10 40 R’ = 0.662 R =0.848 R*=0.935 R*=0.971
0 Y = 3.146X Y = 3.494X Y = 3.454X Y = 3.300X
UFIYNWIN R*=0.516 R’ =0.689 R =0.859 R*=0.790
snauslneans Y = 1.481X Y = 1.500X Y = 1.548X Y = 1.566X
R* =0.453 R*=0.488 R*=0.638 R*=0.766
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aneusfils Y = (0.62-0.090X | Y =(0.55-0.01)X | Y=(0.62-0.17HX | Y =(0.59-0.10f)X
AuyAAa R* = 0.865 R’ = 0.900 R’ =0.967 R’ =0.971
F0EIU6T Y = (3.40-1.35)X | Y'=(2.85-1.15)X | ¥'=(1.88-0.38NX | Y =(3.10-3.26)X
UgINN 6 &8 R®= 0.762 R®=0.794 R*=0.773 R*=0.787
FOLUE Y =(2.06-0.17)X | Y =(1.94-0530X | Y=(1.93-0.390X | Y= (1.13-1.11H)X
Us39)n 10 fa R’ ='0.885 R*=10.874 R*=0.954 R’ =0.958

0EIUET Y = (1.48-1.720X | Y =(1.46+1.300X | Y =(1.35-1.500X | Y = (0.23+3.79)X
U9INNW R*=0816 R’ =0.814 R’ =0.901 R’ =0.930
sneudlaedns | Y = (1.48+0.300X | Y = (1.24+0.380X | Y = (0.98+0.64)X | Y = (1.14+0.400X

R*= 0.821

R’ = 856

R* = 0.942

R*= 0.821
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FIN3INT N-7 ANNNIANANRUSIENNINa lTAANgNIBsEIANUNTEAUAINTY 1.95

o o

wWasidus (WansasnisasiasiAnsednluglidadu)
szinnenu a1 unsnasidays
WAL 5 W 10 WA 20 w7 30 W
FnEETTs Y = (0.57-0.090X | Y =(0.54-0.13)X | Y =(0.55-0.18)X | Y = (0.47+3.20f)X
AULAAA R*= 0.827 R =0.837 R*= 0.862 R =0.862
SOUUR Y = (2.13+0.760X | Y = (0.79+1.960X | Y = (1.40+0.34HX | Y = (0.69-0.50f)X
U939)n 6 fa R*= 0.781 R*= 0.769 R*= 0.895 R*= 0.902
SOUUR Y = (1.81-0.200X | Y = (1.23+0.77X | Y = (1.40+0.47HX | Y = (1.38-0.16f)X
UgINN 10 40 R*= 0.843 R*= 0.868 R®= 0.954 R*= 0.956
0 Y = (1.87+0:230)X | Y =(2.07-0.200X | Y =(1.16+1.72HX | Y = (1.62-0.23)X
UFIYNWIN R*= 0.716 R* = 0.809 R*= 0.914 R*= 0.951
soauslaedns | Y = (1.84-0.780X | Y =(1.42:0120X | Y =(1.40-0.50X | Y =(0.84+0.7f)X

R®=0.855

R®= 0.843

R*= 0.901

R*= 0.796

F19797 N-8 ANNIIAMNANTUEBIIENINa IARANEN T8 RInNUTTEALANTY 1.96

wWefidus (Wa13nsan13997asn AN gL imadu)
Uszinnenu a1 unsnssidaya
WY 5 W 10 WA 20 w7 30 w9
FnEETTs Y =(0.88-0.24)X | Y =(0.92-0.380)X | Y=(0.96-0.47HX | Y = (0.62+0.28)X
AuyAAa R*=0.908 R’ =0.957 R’ =0.980 R’ =0.982
NG Y = (1.87+6.560X | Y'=(0.96+4.06)X | ¥= (0.25+4.31H)X Y =(-
UgINN 6 &8 R®=0.675 R*=0.782 R*=0.712 1.62+8.54f)X
R*=0.781
INEIUR Y =(3.71-0.800X | Y =(3.43-0.920X | Y =(1.98+2.100X | Y = (2.17+1.541)X

Us3N 1048

R’ =0.839

R’ =0.904

R’ = 0.939

R*=0.971

SOUUR Y = (3.66+1.450)X | Y =(3.21+1.860)X | Y = (2.43+2.560)X | Y = (6.23-5.67f)X
LTINS R =0.709 R*=0.872 R’ =0.896 R’ = 0.884
sneusflae|ns | Y = (1.48+1.90NX | Y =(1.68+1.620X | Y = (2.01+0.460)X | Y = (1.88+1.18)X

R*= 0.778

R’ =0.847

R*=0.896

R*=0.842
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FIN31971 N-9 AaNNNIANANRUSIRENNINa lTAANgNIBsEIRENUNTEAUAINTY 2.78

o <

wWefidus (Wansaunisasiasfiengednalugliedu)
szinnenu a1 unsnasidays
WAL 5 W 10 WA 20 w7 30 W
FnEETTs Y = (0.53-0.020X | Y =(0.49-0.100X | Y =(0.35+0.22)X | Y =0.41+0.11f)X
AULAAA R*= 0.834 R =0.867 R*=0.935 R*=0.943
0 Y = (2.06-0.460)X | Y =(1.89-0.500X | Y =(1.86-0.740X | Y =(2.04-1.320)X
U939)N 6 42 R’ = 0.804 R*=0.788 R’ =0.814 R =0.871
S0RIUG Y = (2.10-0.07H)X | Y = (1.24+1.41HX | Y = (1.48+0.97HX | Y = (2.46-0.87f)X
UgINN 10 40 R®=0.843 R’ = 0.884 R’ =0.939 R = 0.963
0 Y = (2.84-0.600X | Y =(2.86-0.70NX | Y =(2.78-0.33)X | Y = (2.42+0.32f)X
UFIYNWIN R’ = 0.822 R’ =0.860 R = 0.931 R*=0.935
soauslae|ns | Y = (2.34-1.100X | Y= (2.77-2.680X | Y =(2.54-1.820X | Y = (2.66-2.30f)X

R*=0.843

R*=0.814

R*=0.834

R*=0.886

F11379% N-10 aNN19ANANANTIB9AEN 90 N ANGNTesEIRE N Tz ALANNTY 2.98

wWaefidus (WansasnigasiasiaAnsdin ugthmadu)

Uszinnenu a1 unsnssidaya
WML 5 W 10 W1 20 Wi 30 W
aneusfils Y =(0.57-0.120X | Y =(0.44-0.09NX | Y =(0.35+0.14HX | Y = (0.65-0.48f)X
AuyAAa R*=0.831 R’ =0.849 R’ =0.899 R*=0.913
TG Y = (2.85-0.850X | Y'=1(1.21-0.80f0X | Y= (1.51-0.360X | Y = (0.81+0.99)X
UgINN 6 &8 R®=0.735 R*=0.783 R*=0.822 R*=0.825
IO Y = (1.38+0.980X | Y = (1:84+0.01)X | Y-=(2.13-0.49HX | Y.= (1.77+0.29)X

Us9NN 10 A8

R® =0.783

R*=0.851

R =0.925

R’ =0.955

0EIUET Y = (2.65+0.200X | Y = (2.14+1.18)X | Y =(2.83-0.150X | Y = (3.74-2.01f)X
U9INNW R’ =0.833 R’ =0.906 R’ =0.934 R’ =0.956
J0eUAlAANT | Y =(2.56-1.70NX | Y =(2.87-3.240X | Y =(2.832.820X | Y = (2.66-2.48f)X

R*= 0.852

R =0.951

R*=0.753

R® = 0.841
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wWafidus (Wansasnisasiasfisnsednaluglideten)

szinnenu a1 unsnasidays

WAL 5 W 10 WA 20 w7 30 w9
ORI Y = 0.627X Y = 0.546X Y = 0.632X Y = 0.592X
AIULAAA R*=116 R*=0.119 R*=0.191 R*=0.208
S0RIUG Y =3.513X Y = 2.689X Y = 1.890X Y = 1.754X
U939)n 6 fa R =0.350 R* = 0.365 R*=0.135 R*=0.213
S0RIUG Y = 2.067X Y = 1.964X Y = 1.941X Y = 1.236X
UgINN 10 40 R” = 0.265 R” =0.438 R =0.526 R’ = 0.569
016 Y = 1.546X Y = 1.571X Y = 1.518X Y = 0.883X
UFIYNWIN R’ = 0.180 R®=0.438 R’ = 0.084 R =0.231
08U IALANT Y = 1.265X Y = 1.357X Y = 1.569X Y = 1.114X
R*=0.214 R = 0.354 R*=0.223 R = 0.024

F1379% N-12 aNN19ANANANTI89IEN 9T N ANGNYesEInE N UuN sz ALAINNTY 1.95

wWaefidus (Wansasnigasiasianssdin ugtidedan)

TLNNETU daaaanlunsaimzidana
1y il |
WML 5 W 10 WA 20 Wi 30 W
FOUUFI Y = 0.593X Y = 0.577X Y = 0.584X Y = 0.730X
AuyAAa R*=0.032 R’ = 0.426 R*=0.117 R =0.044
TG Y = 2.093X Y = 0.957X Y = 1.388X Y = 1.394X
UgINN 6 &8 R*=0.616 R® = 0.521 R*=0.333 R’ = 0.245
IO Y = 1.797X Y =1.359X Y = 1.423X Y = 1.617X
usINN 10 A8 R? ='0.281 R?=10.140 R"=0.483 R’ =0.540
0 Y = 1.900X Y = 2.061X Y = 1.289X Y = 0.894X
LTINS R’ =0.483 R’ =0.229 R*=0.111 R’ =0.460
sneuslAeANs Y = 1.447X Y = 1.997X Y = 1.425X Y = 1.011X
R’ =0.221 R’ =0.334 R*=0.014 R’ =0.224




91

dl v o & as] ' Y a { dl o o
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wWafidus (Wansasnisasiasfisnsednaluglideten)

szinnenu a1 unsnasidays
WAL 5 U9 10 WA 20 w7 30 w9
SOLIUFTIL Y =0.582X Y =0.547X Y =0.542X Y =0.745X
AULAAA R*=0.055 R = 0.256 R*=0.114 R = 0.056
S0RIUG Y =2.114X Y =0.966X Y =1.455X Y =1.489X
U939)n 6 fa R*=0.521 R® = 0.456 R =0.332 R =0.226
S0RIUG Y =1.885X = 1.425X = 1.533X =1.716X
UgINN 10 40 R® = 0.221 R” = 0.255 R’ = 0.441 R’ = 0.521
016 Y =1.902X Y =2.134X Y = 1.324X Y =0.994X
UFIYNWIN R’ = 0.324 R®=0.222 R = 0.462 R = 0.255
snauslneans Y =1.667X Y = 1.447X Y =1.756X Y =1.998X
R =0.224 R*=0.189 R*=0.111 R*=0.113

F13°99 N-14 ANN19ANANRUTL0RB N e WIRANgNIegaaRAL1usTALIANTY 2.78

wWafidust (Wa1spinnisasiasiansdnn g ddan)

Uszinnenu a1 unsnssidaya
WML 5 W 10 W1 20 Wi 30 W
FOUUFI Y =0.530X Y =0.488 X Y = 0.368X Y = 0.417X
AuyAAa R*=10.100 R’ =0.054 R =0.025 R’ =0.089
TG Y = 2.064X Y = 1.894X Y = 1.884X Y = 1.470X
UgINN 6 &8 R = 0.443 R* = 0.080 R*=0.196 R*=0.123
IO Y = 2.104X Y= 1.403X Y = 1.551X Y = 1.901X
usINN 10 A8 R?=0.191 R?=0.274 R"=0.287 R*=0.182
0 Y = 2.866X Y = 2.893X Y = 2.803X Y = 2.407X
U9INNW R’ =0.043 R’ =0.067 R’ =0.061 R*=0.105
S08UAALANT Y =1.887X Y = 1.498X Y = 1.588X Y = 1.856X
R*=0.178 R’ =0.069 R’ = 0.244 R’ =0.347
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dl o o & ad ' ¥ 1 dl o o
M990 N-15 mumamm&uwuﬁmm%miﬂﬂuLﬂmﬂzgmmmmmummumﬂmu 2.98

wWaefidus (Wa1sninizasnasiiansednnluglidedan)

szinnenu a1 unsnasidays
WAL 5 W 10 WA 20 w7 30 w9
SOLIUFTIL Y =0.542X Y =0.511X Y =0.447X Y =0.458X
AULAAA R*=0.214 R*=0.038 R =0.055 R =0.087
S0RIUG Y =2.421X Y =1.998X Y =1.885X Y =1.664X
U939)N 6 42 R’ =0.234 R*=0.075 R*=0.222 R’ =0.324
S0RIUG Y =2.448X = 1.887X = 1.668X Y =2.010X
UgINN 10 40 R® = 0.426 R? =0.357 R’ = 0.324 R*=0.158
016 Y =2.947X Y =2.998X Y =2.852X Y =2501X
UFIYNWIN R* = 0.123 R® =0.047 R*=0.023 R =0.104
08U IALANT Y =1.667X Y =1.884X Y =1.779X Y =2.010X
R* =0.223 R*=0.132 R*=0.058 R = 0.041

Finating MN319ANANL 2 ANG RILULRNARIANNANN LS 1T Wnanadoulsn ldannnng

Apnziidaalilsunsunaniamas SPSS (llunigaru A na LN naufiisdiuy Anad

AATIZTHANNAINIITRINTZLARTIAS)

Model R R Square Adjusted R Std. Error
square of theEstimate
1 .408 167 167 9.1451

a. Predictors: (constant);PAX,T6,T10Tr,BUS,OPP
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Model Unstandardized Standardized
Coefficients Coefficients
B Std.Error Beta t Sig.

1 (Constant) 82.942 19.968 -4.154 .001
PAX -.183 .285 -.182 -2.691 .011
6 =421 546 -.071 -.986 .330
T10 -.301 .346 -.278 -3.722 .001
Tr -.388 .338 -.273 -3.752 .001
BUS =231 075 -.031 -.460 .648
OPP -8.48E-02 490 -.042 -.639 526

a. Dependent Variable: Speed
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