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KRISSADA NAMCHIMPLEE : FACTORS INFLUENCING TRAVELING TO
CENTRAL BUSINESS DISTRICT DURING THE MORNING PEAK HOUR :
A CASE STUDY OF NAKHON RATCHASIMA. THESIS ADVISOR :

SIRADOL SIRIDHARA, Ph.D., 83 PP.

REGRESSION/ SPEED/ PEAK HOUR/ LAND USE

The main purpose of this research is to study relation between physical factors; land
use; and difference of traffic density at specific time comparing to set up time at 7.00 A.M.,
in order to find factors influencing traffic density at peak hour in the morning. This research
is conducted base on observation at 14 selected areas in Nakhon Ratchasima Municipality,
by applying Multiple Linear Regression method to analyse relation between physical
factors; land use; and difference of traffic density at specific time comparing to highest
density time at 7.00 A.M. The research shows that physical factors and land use have low
influence over time difference toward traffic density period. On the contrary, the main
factors influencing time difference toward highest traffic density period are Space Mean
Speed, Distance from observed point to the first reference point (Mae Kim Heng market),
Distance from observed point to the nearest education institute, and number of public
transportation with estimated adjusted coefficient of determination (adjusted R?) at 0.498.
This research demonstrates behaviour of travelers in morning peak hour that can be used to
predict period of highest traffic density at specific area. Further study of this research
should be to carry out measure to solve traffic congestion and to develop efficient road

network in the future.
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Residuals Statistics®

Minimum Maximum Mean Std. Deviation N
Predicted Value 76.73 96.99 88.70 6.426 20
Residual -2.960 3.169 .000 1.802 20
Std. Predicted Value -1.863 1.289 .000 1.000 20
Std. Residual -1.599 1.712 .000 973 20

a. Dependent Variable: sys_bp

@ [l

5107 2.1 fvdanunasANUAAIANADY

L1

J A A | 2 A YA ) 1w J
ANRAIANNAAIANADU (Residual) = .000 Faim Indines NnIDMNUFUY

1 1 d’
® msastvdeumaNuLlsdsIvvosmamanaou

Scatterplot

Dependent Variable: Systolic blood pressure (mmHg)
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Model Summary?

Adjusted Std. Error of | Durbin-W
Model R R Square R Square the Estimate atson
1 .9632 .927 .923 1.851 2.630
a. Predictors: (Constant), MO_SYSBP
b. Dependent Variable: Systolic blood pressure (mmHg)
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1. | 509n3811 2 &0 taz 3 40 (Bi+Tri Cycle) BC

o 7 4
2. 5ﬂ%ﬂﬁﬂ1uau@tla$ﬁ1ﬂé}@m§ﬁ]ﬂ (Motorcycle) MC

3. | seoumisdruyana Lt 7 AU (Car <= 7 persons) PC

4. | sngudilsdauyAnaIny 7 AU (Car > 7 persons) PC7+

5. | salagansvuaan (Light Bus) LB

6. | salaga1svuIAnals (Medium Bus) MB

7. | salasensvualng (Heavy Bus) HB

8. mmsnﬂmumﬁﬂ, 4 d0 (Light Truck) LT

9. | IDUIINNVHIANAN, 6 #® (Medium Truck) MT

10. | soussnnuualngg, 10 8o (Heavy Truck) HT

11. | 30U539N% (Full Trailer) Tr

12. | 50USINNNINI (Semi Trailer) STr

AU ATUNIHA
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a1 | $nsom2s | sodnsewoud | sesudiisdauyana | salasans | salasans FOUTINN soussnn | USwmeims | dedauso
&0 snmudoIna g T3ifiu 7 au LONIOE vualng) 4380 6 80 (A1) Taeans (%)
MBI 5 969 958 205 54 622 6 2819 7.27
MB2 9 795 839 140 22 753 2 2560 5.47
MB3 26 1373 788 72 41 533 2 2835 2.54
MB4 27 697 513 65 11 16 1 1330 4.89
MBS5 26 1031 463 140 13 262 0 1935 7.24
MB6 18 789 387 49 4 216 3 1466 3.34
MB7 0 1191 547 55 12 293 0 2098 2.62
MBS8 13 1060 577 36 6 294 1 1987 1.81
MB9 23 663 233 22 7 60 4 1012 2.17
MBI10 14 513 249 77 1 149 0 1003 7.68
MBI 1 24 509 154 40 2 82 0 811 4.93
MB12 23 473 958 17 4 197 2 1674 1.02
MBI13 20 694 958 65 4 321 2 2064 3.15
MB14 2 1071 958 103 45 882 1 3062 3.36
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yad139/6ml5 Divi Parking | Reg sign | Comme Reside Educat
MBI 1 0 1 0 0 0
MB2 1 1 1 1 0 0
MB3 1 1 1 1 0 0
MB4 0 0 1 1 1 0
MB35 0 1 1 1 1 0
MB6 0 1 1 1 1 0
MB7 0 0 1 0 0 0
MBS 0 1 1 0 0 1
MB9 0 1 0 1 1 0
MB10 0 1 0 0 0 0
MB11 0 1 1 1 1 0
MBI12 0 1 0 1 1 0
MBI13 0 1 0 0 0 0
MB14 1 0 1 0 0 0

NAMINATIEHonTNavestivenmemudnraznamenniazns 151 Toyl
ﬁﬁuﬁﬁwimsiammgmﬂsshwmnmﬁﬁﬂ?mm%imiqaﬁﬁﬁunmgﬁu 1381 7.00 Y. HAAIHAA
AT 4.6 Fawuina 6 Tase 140 mstiniznaie (divi) MTIBATATI90UY (parking) M3 TLHA
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11017970 (reg_sign) 910MISNATDUNYIIAT Sig> .05 39A0I0ONTY H, c’%wmﬂmmﬁmﬂﬂm‘”ﬂ
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Tests of Between-Subjects Effects
Dependent Variable:time diff
Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 340.046" 6 56.674 .559 752
Intercept 8252.446 1 8252.446 81.367 .000
divi 5.671 1 5.671 .056 .820
parking 12.329 1 12.329 122 738
comme 9.796 1 9.796 .097 765
educat 1.852 1 1.852 .018 .896
Resside 34.722 1 34.722 342 577
reg_sign 149.662 1 149.662 1.476 264
Error 709.954 7 101.422
Total 29400.000 14
Corrected Total 1050.000 13
a. R Squared = .324 (Adjusted R Squared = -.256)

d (v v d
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A13197 4.8 WANMINATDU Correlation

q s PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside |reg_sign| Dist 1 |Dist 2 |Dis_Edu

q Pearson Correlation 1| 5417 -356| 8187 | 8947 | -394| 363| -303 -.058 -.656| .436] .599°| .644°| -.039
Sig. (2-tailed) 046| 212| .000] .000| .164| .202| 292| .843] .011] .119| 024 .013] 894

N 14 14| 14 14 14 14 14| 14 14 14 14 14 14 14

s Pearson Correlation | 541" 1| -520] 7137| 566 | -431| .534| -193| -370| -298| .038] .280| .440|  .289
Sig. (2-tailed) 046 056] .004| 035 .124| .049] 510/ 193] 302| .896| .332| .115| 316

N 14 14 14 14 14 14 14| 14 14 14 14 14 14 14

PHF  |Pearson Correlation | -356| -.520 1| -347| -266| -011| -326| 455 .240| .501| .5917| -505| -011| .168
Sig. (2-tailed) 212|056 224|358 .969| 256 .102| .409] .068] .026| .066] .971|  .566

N 14 14 14 14 14 14 14| 14 14 14 14 14 14 14

No.lane [Pearson Correlation | 818 | 7137 | -.347 1| 9307 -279| 598 -.085| -.163| -510] .372| 5387 6727| .00l
Sig. (2-tailed) 000] .004| 224 000|334 024 773| 577|  .063]  .190| .047| .008|  .997

N 14 14 14 14 14 14 14| 14 14 14 14 14 14 14

134



@15197 4.8 WAN1INATOU Correlation (A9)

q s PHF |No.lane| divi |parking|NO.PT|comme| educat | Resside |reg sign| Dist 1 |Dist 2 [Dis Edu

divi  |Pearson Correlation | 894" | .566°| -.266| .930" 1| -300[ .375] -.091] -175| -548°| .400] .657| .790 | -.032
Sig. (2-tailed) .000 .035] 358 .000 297) 187|756 .549 .043 156 .011] .001 914

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

parking |Pearson Correlation -394  -431| -.011| -279| -.300 1| -.054| 411 175 228  -400| -.004| -419| -.450
Sig. (2-tailed) .164/.124 .969 3341 297 856 .145 .549 433 156 990 .136 .106

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

NO.PT |Pearson Correlation 363 5347 -326] 5987 375 -.054 1| -.196| -.188| -.342 214 .094| 333 -.131
Sig. (2-tailed) 202 .049|.256 .024]  .187| .856 .503 520 231 462 749|244 .655

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

comme |Pearson Correlation -303| -.193| 455 -.085] -.091| .411| -.196 1| -3200 750" 0911 -297| .066 434
Sig. (2-tailed) 292 S100 .102(.773 156 .145(  .503 264 .002 756 302 .823 121

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

144



@15197 4.8 WAN1INATOU Correlation (A9)

q s PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside [reg_sign| Dist 1 |Dist 2 [Dis_Edu

educat Pearson Correlation -.058| -.370| .240| -.163| -.175 175 -.188] -.320 1] -.240 175 -208| -444| -539
Sig. (2-tailed) 843 193 409 577|549 .549] 520|264 408 549|475 112|047

N 14 14 14 14| 14 14| 14| 14 14 14 14 14 14 14

Resside |Pearson Correlation | -.656| -298| .501| -510| -.548 | .228| -.342| .750 | -.240 1| -091] -5527 -261| 375
Sig. (2-tailed) .011[.302 068 063 .043| 433| 231| .002| .408 756 .040| 367|  .186

N 14 14 14 14| 14 14| 14| 14 14 14 14 14/ 14 14

reg_sign |Pearson Correlation 436| .038] 591°|  372| .400] -400| .214| .091| .175| -.091 1| -163| 494 202
Sig. (2-tailed) 119 .896/.026 190 .156| .156| .462| .756|  .549| 756 577| 072|489

N 14 14 14 14 14 14 14| 14 14 14 14 14| 14 14

Dist 1  |Pearson Correlation | .599 |  .280| -.505| .538°| .657| -.004| .094| -297| -208| -5527| -.163 1| 291 -416
Sig. (2-tailed) 024 332|  .066].047 011|990 749 302| 475 040 577 313 139

N 14 14 14 14 14 14| 14| 14 14 14 14 14| 14 14

9%



@15197 4.8 WAN1INATOU Correlation (A9)

q S PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside |reg_sign| Dist 1 |Dist 2|Dis_Edu

Dist 2 |Pearson Correlation | .644 |  .440| -011| 6727 | 790 | -419| 333] .066| -444| -261| 494 291 1| 269

Sig. (2-tailed) 013 115|971 .008| .001| .136| 244 823] .112| 367 072 313 353

N 14 14 14 14 14| 14 14 14 14 14 14 14| 14 14

Dis Edu |Pearson Correlation | -.039| .289| .168| .001| -.032| -450| -.131| .434| -539| 375 .202| -416| .269 1
(m) Sig. (2-tailed) .894/.316 566] .997| .914| .106| 655 .121| .047| .186| .489| .139| 353

N 14 14 14 14 14| 14 14 14 14 14 14 14 14 14

*. Correlation is significant at the 0.05 level

**, Correlation is significant at the 0.01 level

9%
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Model 1
Variable

B t Sig.
Constant 107.999 3.767 0.009
q
s 0.718 2.844 0.029
PHF -50.193 -0.481 0.134
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Adjusted R® 0.536
F-test 3.143
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Model 2
Variable
B t Sig.
Constant 99.791 3.871 0.005
q
S 0.654 2.962 0.018
PHF -42.764 -1.730 0.122
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R’ 0.747
Adjusted R 0.589
F-test 4.720
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Model 3
Variable
B t Sig.

Constant 57.772 6.109 0.000

q

S 0.008 3.547 0.006
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R’ 0.652
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Correlations

q s PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside [reg sign| Dist 1 |Dist 2 [Dis_Edu

q Pearson Correlation 1| 5417 -356| 8187 | .894 | -394| 363 -303| -.058] -.656| .436| .599| .644| -.039
Sig. (2-tailed) 046 212| .000| 000 .164| 202| 292 .843| .011] .119] .024] .013] .894

N 14 14| 14 14 14| 14 14 14 14 14 14 14 14 14

s Pearson Correlation | 541 1| -5200 7137 566 -431| .534| -193| -370 -298| .038| 280 .440|  .289
Sig. (2-tailed) 046 056| .004] 035 .124| .049| 510 .193] .302| .896| .332| .115| 316

N 14 14 14 14 14| 14 14 14 14 14 14 14 14 14

PHF  |Pearson Correlation | -356| -.520 1| -347| -266 -011| -326| 455 240/ .501] .591°| -505| -011] .168
Sig. (2-tailed) 212|056 224] 358|969 256 .102| .409| .068] .026] .066| 971  .566

N 14 14| 14 14 14| 14 14| 14 14 14 14 14 14 14
No.lane |Pearson Correlation | 818" | .713"| -347 1| 9307 -279] 598 -.085| -.163| -510] .372| 5387 6727 .00l
Sig. (2-tailed) .000[ .004| 224 000/ 334 .024| 773 577 .063| .190| .047| 008  .997

N 14 14| 14 14 14| 14 14 14 14 14 14 14 14 14

19



Correlations

q s PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside |reg_sign| Dist 1 |Dist 2 |Dis_Edu

divi  |Pearson Correlation | 894" | 566 | -266| .930 1| -3000 375| -.091| -175| -548°|  .400| .657| .790 | -.032
Sig. (2-tailed) 000/ .035| 358 .000 297| .187| 756 .549] .043|  .156| .011] .001| .914

N 14 14| 14 14 14 14| 14| 14 14 14 14 14| 14 14

parking |Pearson Correlation -394 -431| -.011f -279| -.300 1| -.054, 411 175 228 -.400[ -.004| -.419| -.450
Sig. (2-tailed) .164].124 969 334 297 856| .145| .549]  .433]  .156| .990| .136]  .106

N 14 14| 14 14 14 14| 14| 14 14 14 14 14 14 14

NO.PT |Pearson Correlation 363|534 -326| .598°| .375| -.054 1| -196| -.188| -342|  214] .094] 333| -.131
Sig. (2-tailed) 202| 049256 024 .187| 856 503|520 .231] 462|749 244 655

N 14 14| 14 14 14| 14| 14 14 14 14 14 14 14 14

comme |Pearson Correlation | -303| -.193| .455 -.085 -.091| .411| -.196 1| -3200 7507  .091| -297| .066| .434
Sig. (2-tailed) 292|510 .102|.773 756 .145) 503 264 .002|  .756]  302| .823]  .121

N 14 14| 14 14 14 14 14| 14 14 14 14 14 14 14

9



Correlations

q s PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside|reg sign| Dist 1 |Dist 2 |Dis Edu

educat |Pearson Correlation | -.058] -370| .240| -.163| -.175| .175| -.188| -320 1| -2400 .175| -208| -444] -539°
Sig. (2-tailed) 843| 193] 409 .577| .549| 549| .520] 264 408|549 475 112|047

N 14 14 14 14| 14 14 14| 14 14 14 14 14 14 14

Resside |Pearson Correlation | -.656 | -298| .501| -.510] -.548 | 228 -.342| 750" | -.240 1| -091] -5527| -261| 375
Sig. (2-tailed) .011].302 068]  .063| .043| 433 231] .002| 408 756 040 367|  .186

N 14 14 14 14 14 14 14| 14 14 14 14 14 14 14
reg_sign [Pearson Correlation 436| .038] 5917 372| .400| -400] .214| .091| .175| -.091 1| -163| 494 202
Sig. (2-tailed) 119] 896|026 190 .156| 156 462 .756| 549|756 577 072|489

N 14 14 14 14| 14 14 14| 14 14 14 14 14 14 14

Dist_| [Pearson Correlation | 5997 280 -.505| .538| .657| -.004| .094| -297| -208| -.552°| -.163 1| 291 -416
Sig. (2-tailed) 024 332 .066|.047 O011| .990| .749| 302| 475 040 577 313] 139

N 14 14 14 14 14 14 14| 14 14 14 14 14| 14 14

€9



Correlations

q S PHF |No.lane| divi |parking|NO.PT|comme| educat |Resside|reg sign| Dist 1 |Dist 2 |Dis Edu

Dist 2 [Pearson Correlation | .644| 440 -011| .672°| 790 | -419| .333| .066| -.444| -261| .494| 291 1| 269

Sig. (2-tailed) .013 1150 971 .008| .001 136|244 823 112 367 .072 313 353

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

Dis_Edu |Pearson Correlation -.039 289 .168 .001| -.032| -450 -.131| .434| -539 375 2021 -.416/ 269 1
(m) Sig. (2-tailed) .894(.316 .566 997 .914] .106| .655| .121 .047 .186 489 139 353

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

*. Correlation is significant at the 0.05 level

**_ Correlation is significant at the 0.01 level
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Model 1

Variables Entered/Removed"
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Model

Variables Entered

Variables Removed

Method

Dis_Edu (m), NO.PT, PHF,

. a
comme, Dist 1, educat, s

.|Enter

a. All requested variables entered.

b. Dependent Variable: time diff

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 886" 786 536 6.124
a. Predictors: (Constant), Dis_Edu , NO.PT, PHF, comme, Dist_1, educat, s
ANOVA"
Model Sum of Squares df Mean Square F Sig
1 Regression 825.016 7 117.859 3.143 092
Residual 224.984 6 37.497
Total 1050.000 13

a. Predictors: (Constant), Dis_Edu (m), NO.PT, PHF, comme, Dist_1, educat, s

b. Dependent Variable: time_diff
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Coefficients"
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) 107.999 28.668 3.767 .009
S 718 252 977 2.844 .029
NO.PT -.241 .070 -.984 -3.457 014
comme 4.098 4.408 234 930 388
educat -1.681 11.039 -.050 -.152 .884
Dist 1 -16.043 5.565 -.923 -2.883 .028
PHF -50.193 28.944 -481 -1.734 134
Dis_Edu (m) -.040 .023 -714 -1.741 132

a. Dependent Variable: time diff




Model 2

Variables Entered/Removed"
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Model Variables Entered Variables Removed Method
1 NO.PT, Dist_1, Dis_Edu (m),
. .|Enter
PHF, s

a. All requested variables entered.

b. Dependent Variable: time diff

Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 864" 747 .589 5.764
a. Predictors: (Constant), NO.PT, Dist_1, Dis_Edu (m), PHF, s
ANOVA"

Model Sum of Squares df Mean Square F Sig.
1 Regression 784.186 5 156.837 4.720 026"

Residual 265.814 8 33.227

Total 1050.000 13

a. Predictors: (Constant), NO.PT, Dist_1, Dis_Edu (m), PHF, s

b. Dependent Variable: time_diff
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Coefficients"
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 99.791 25.778 3.871 .005
s .654 221 .889 2.962 .018
Dis_Edu (m) -.030 .014 -.536 -2.116 .067
Dist 1 -14.817 4.227 -.853 -3.505 .008
PHF -42.764 24.721 -.409 -1.730 122
NO.PT -228 .058 -.934 -3.920 .004

a. Dependent Variable: time diff
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Model 3

Variables Entered/Removed"

Model Variables Entered Variables Removed Method

1 NO.PT, Dist_1, Dis_Edu (m),

a

S

.|Enter

a. All requested variables entered.

b. Dependent Variable: time diff

Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 808" 652 498 6370]
a. Predictors: (Constant), NO.PT, Dist_1, Dis_Edu (m), s
ANOVA”

Model Sum of Squares df Mean Square F Sig.
1 Regression 684.758 4 171.189 4218 0347

Residual 365.242 9 40.582

Total 1050.000 13

a. Predictors: (Constant), NO.PT, Dist_1, Dis_Edu (m), s

b. Dependent Variable: time diff
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Coefficients"
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 57.722 9.449 6.109 .000]
s .800 225 1.088 3.547 .006
Dis_Edu (m) -.035 .016 -.612 -2.219 .054
Dist 1 -12.747 4.480 -.734 -2.845 .019
NO.PT -227 .064 -.927 -3.523 .006

a. Dependent Variable: time diff
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Factors Influencing Peak Traffic Volume Duration during the Morning Peak Hour:

A Case Study of Nakhon Ratchasima

Krissada Namchimpleeﬂ‘ and Siradol S\ridhar“a2
ABSTRACT:

The main purpose of this research was to study factors influencing traffic density at peak hour in the
morning. These factors included location, land use, and other traffic characteristics which were hypothesized
to influence the peak time of traffic density comparing to reference time at 7.00 A.M. This research was
conducted base on observation at 14 selected areas in Nakorn Ratchasima Municipality. Multiple Linear
Regression technique was used to analyze relation between these physical and traffic characteristics and
peak time of street traffic. The research showed that physical factors and land use had little influence over
time difference toward traffic density period. On the contrary, the main factors influencing time difference
toward highest traffic density period were space mean speed, distance from observed point to the first
reference point (Mae Kim Heng market), distance from observed point to the nearest education institute, and

number of public transportation with estimated adjusted coefficient of determination (adjusted RZ] at 0.498.

Keyword : Peak Traffic Volume, Multiple Regression Analysis, Speed, Peak Hour, Land Use

Master Degree Student, Department of Transportation Engineering, Suranaree University of Technology
Lecturer, Department of Transportation Engineering, Suranaree University of Technology

Corresponding Author
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p t Sig.
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Model 3
Variable
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