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Economic Analysis on Inter —Connected System
of Port Transport and In-land Transportation
—A Container Cargo Transport Oriented —
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% (Port Transport), %At E(In-land Transportation), % A Z(Traffic

Congestlon) 3} 2-4(Cargo Transport), A A = (Delay), 1834 = 2 (Exclusive
Freeway), 7 A4 ¥4(Economic Analysis), <& 2] 7} X (NPV)

Abstract

In this study, to identify the ineffectiveness of inter—connected system of cargo volume
between the Pusan Port and inland areas and also to make more rational suggestions, the
following conclusions were drawn by analyzing Container Cargo Traffic from BCTOC to

Off —Dock CY :

1. There existed about 30% to 50% reduction in the container transport times when the
container transport vehicles were operated during the off —peak period and the mid—night
period instead of the on—peak period to alleviate the traffic congestlon due to mixed traffic.

2. There appeared to be more economic when Off—Dock DY’s scattered around the City
of Pusan were unified in one ODCY Unit at YangSan, and the Exclusive Overpass Freeway
Systems for the container transport vehicles were constructed and operated on the existing
Urban Freeway from BCTOC to this ODCY Unit (Expected to make about 230 billions Won

in net present value by NPV method).
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Fig. 2.1 Forcast of Container Cargo Demand & Ex-
pected Handling Capacity
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Table 2.1 Forcast of Container Cargo Demand & Expected Handling Capacity by Ports
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Table 2.2 Expected Additianal Cost in Delayed Schedule

T ¥ F 7 8 & B A
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Table 2.3 Forcast of ODCY Demand & Capacity in Pusan Area

By . % TEU

T A% 1988 1989 1990 1991 1995
A B5(A) 207 234 265 280 361

cYy & +(B) .
L3FAALST 10¢ 41 41 41 100 100
2.3 FAALSF 7 59 59 59 155 144
3. P FAALST 45 91 91 91 222 222
2 ICDIC) 24 26 28 30 32

ODCY 58.D)

(D=A-B-C) 1a 142 167 196 150 219
23t 124 149 178 106 179
33t 92 117 146 28 97
71Z20DCYA = 5Y (F) 195 195 195 170 170
Z710DCY4A 8. 1% —53 —28 1 -20 49
29F -71 —46 -17 —64 5
3 —103 —78 —49 —142 -73

A% HfEAddTd, A BA", p.163
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AREAS H4Ad FAZ AZ= o] gon, £3
FAA A v AAJsta e ZEYF ZARE
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£ AT B4 A3 Alme 1989 A
AV nEE 2ANG s AT 54 F2 A
AL V€2 sto) e 7AYH F 54717
ZH X170, 2 AFER FFee AT Ao
o, Aol sFge) A7kE EEE Fig 3.1
3 et

Hourly Container Transport Veh. Dist
No. of Veh. (in TEU)

=== Contatner Voh.
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1234367:01011121234557091011?
t AM | M

» Time of Day
Based upon 1990 BCTOC Data

Fig. 3. 1 Container Transport Distribution

L 8 25E HfE vz 74

Table 3.1 ¥ Fig. 3.2 4 B F o] m2Ate
Ak el wEFe] A5 5 AFEFa v
£ ¥R 3t & $gA, dubsEs), 0y
Holu, 4 Anlal B o] Fat Fo2 75
ool E dd BEFE 74 AFe] B HHe
vlaste] Bw, WA H{EL 66%0)L 543}
= 589%, = #¥x=9.1%, dut 3ExE 185%,
By Aoy 25%, EF A aE11%, T
2 o)lFA= 33% 24 nE AFES J|Foz

2o > o

fru

AVR with & without Pass. Car Equivalents
Percentage(s)

= Witheut P.CE —+ WHhP.CE.

TRUCKS CONTAINER 8P. CAR BIKE
Vehicle Type

gUS PASS‘LCM “‘N
Based on 1989 Data in Pusan City

Fig. 3.2 Average Vehicle Rates

Tabal 3.1 Comparison of Average Vehicle Rates depending on with— & without—P.C.E.

on the Roads

Without Passenger With Passenger
Car Equivalents(%) Car Equivalents(3¥)
BUS 6.6 BUS 7.6
PASS.CAR 589 PASS.CAR 45.1
VAN 9.1 VAN 84
TRUCKS 185 TRUCKS 284
CONTAINER 25 CONTAINER 7.6
SP. CAR 11 SP. CAR 1.7
BIKE 33 BIKE 1.2
Passenger Car Equivalents used :
Bus: 15 Pass. Car:. 1.0 Van: 12 Trucks : 2.0
Container . 4.0 Sp. Car: 20 Bike: 05




FiLd A8 ERY L B FRAT AT BFEE S 11

#9(Rank)S A=, 427 589% 2 FF
& ol2x glod, hgog Al FEXQD), &
21(3), M 2@), ol&F2K5E), HH Ae ), ©t
Auto 2 B4 AulAHNE Jebdch &E, B,
oul 3Ex ¥ oy Ao E &3kt 22
Ao 2 7tF& & ¢l7] dZo =52 Highway
Capacity Manualel 27 & T2 A¥ 91L& 17
§} 7}%x](Passenger Car Equivalent, PCE)ZA

2E 15, 323 20, A3 Aelo]d 408 3L
23ty =g Ak A7)E 1 $¢A 5
4 Auak @ o]l g NFAEA A7 12, 20,
055 43t LE HFES vludcd B2E
76%, 4 Ane 17%, 4ub 3EA 284%,
223 o8 Aoy 7.6% & AHLE FIME
Hol: wig $4x& 45.1%, +¢AE 84%, 1
2|1 o] Fake 12% 2 A4S Bt ol & wig
o2 #9% Asd 43, 9 3EAQ),
£g2H3), H2@), Ay AdoluG), S5 Aulat
6) R o)FaNY + o= vebyich

aeld A RE FAE EAed fe F8
2L nAPL F20)T E JHE A=
NEAE nEge] Ad "o, $&3E ¥
Fate] oduk 3423, va, £33 2 AF AH
olu] So] =2 aEFo A HF¥EL A
ZUss ¢ F Utk

2. 78 A7d AF5E v A4

Table 3.2 % Fig. 3.3014 RAFXo] F8 3}

Hourly Vehicle Distribution Rates

Percentagel(%)
14

— wus — PASS.CAR 5~ WAN - TrucKks
2} -+ conTuner —- 8F. CAR — gike
° s s n N " N L N
800 900 10:00 1100 1200 100 2:00 300 4:00 B5:00
| AM | PM 1

Time of Day
Based upon 1989 Data in Pusan City.

Fig. 3.3 Average Vehicle Distribution

B,
HAa—-dd B2 nEY F9 133%7F &4
7718} 8] Atelel AFEHI g2 849
9] Atelell 11.3%, 9219} 1021 Atelol 105%
7t AEE e 53] 2% 249} 34] Aol 9.
1%9 713 ¥ |2 AFES B

c ZeA-dd £43 ZES F 114%7)
274 8¢t 94] Atelo] AFHIL thFoEE
9x]1¢} 104 Alelel 104% 7} AF = 53
2 7219} 84] Abolell= 75% 9 7 &
43 AFES XAk

- sEA-dY A ZEF F 108%7t
24 8x9t 94] Alolol FFHI thHoBE

Table 3.2 Comparison of Average Vehicle Distribution Rates of Vehicle Types

BUS Pé\ASE VAN TRUCKS [CONTAINER CS“I\-’R BIKE
7— 8 133 75 9.9 5.7 46 6.5 59
8— 9 113 114 10.8 8.2 6.2 85 9.3
9—10 105 104 9.5 10.0 114 115 9.9
10—-11 9.3 10.1 10.0 113 115 111 10.6
11-12 94 10.0 9.8 109 114 10.9 11.2
12— 1 9.3 10.0 9.2 10.5 9.6 9.8 10.2
1- 1 94 10.1 9.5 103 10.1 10.3 104
2— 3 9.1 10.2 105 11.2 11.7 104 11.1
3— 4 9.2 10.2 10.5 112 11.7 104 11.1
4— 5 9.2 10.1 10.6 108 115 104 10.9
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2F 4419} 54] Alolel 10.6%, 3219k 44] Ab
olell 105% 7 AF = £3] 12419 2% 14
AtolellE 92% 9 1Y 2o S AFES
el
© Ak BEA-Add HER ¥ Fo) 113
%7t 24 10419} 114) Alolel] AFEH 2 )L
LBEE 2F 229 44 Aleld) 11.1% 9} 112
%8 AFES oo 24 749} 84 Alo]
de 57%9 7b% F& e AFEL B
et

Wy Aeeolu-dd iy Aol wmEe
59 120%7F 2% 229} 3] Alole] HFH
I gFoBes oA 949 124]4te), 2% 3
Alg} 5A] Atelol= Alzhd HF AF o] 11
% ol42o® el F8 FHEANYE
B F3 glon] o 749} 84], 24 849}
9] Atolelle 7+t 45% 9 62% 9] 1A Yo
AFEE 2o F3 Qi)

o]4& wieto g Fg A7y wEGe HEE
< HE A B, o4 22 A0gde g F
AF T W29 o) §Fo] ZUgo M WA
9 AFEC) AUHYog ¥ vl T ZEA
ol A3 AFE MAE Aoz HoEe o
W 3Ex), Ay Adoly, 4 Aulx), olga)
Y o] 8 E9 Zae 22 AUy xAle =
FASE chavel k3l A7) 2 ) o) 22w
AA e fzel Yot B3] 22 A7
8A19} 9A] Atole] 8-2}e] o] & Fo] AF EA
Helhbs A 2524 43 o) 82471 Z71g
228 EA ZFAF Be AL 71Xz 9]
e e dFsn ok B AW 25
T LA REAFLE Q7 AAH &4
<= €017 MM 2FH XA 283 (Veh
type —based Staggered Operating System)$} & &
o A2t A% A1AA (Flex—time Working Hours
System)E W3 Aoz Fy ztn &
HZA F43e) E9o8 Q¥ A nEANZS
4321 5 9lee)et Azl

3. Aol Ff& FAEA
TAHY ARE w2 547 T8 A A9

AZE Aeoly H#8E ¥731d, Paired t-
testE A A& A x}+= Table 3.3% 2t} Table 3.3
A Ro] FZo] t¥Eo AzZidE e o]
ol UM HhE 2] & o)z gkgtorny
8412k 94] Atele] AHelol HH&7 10419 11
Al Abole] AHelojy] HR& % 10419} 114] Ale)
o Aeloly A&} 2419} 34] Ale] 9] Ay o)
U A& 95%9] A== (95% Level of Signifi-
cance)E H| A3 E o MZ 2 AL vy
Flow, =3 715X (Passenger Car Equivale-
nts, PCE)E X2j33l& Wx 4] 2 Afe
Bo FEd, ol HAHee Higo] A7ty
HE AR dEge Ae 3o FE 2R}

Table 3.3 Results of T-Test between the Hou-
rly-based Container Rates without P,
CE. at the 95% Level of Significa-

nce

8(9|10|11|12]{1]2|3|4]5
8 * |k |k | k| k| k| k| k| %
9l * * X k| k| k| k| k| %
10 * | * * |k [k | k| k| k| k
11 * | X | * * | k| k| X1 k| %
121 % | % | x| % * | ok | k| k| *
1l % | % | % | % | % * | k| % | %
2 % | % | % | % | % | % * | % | %
30k | k| k| X | k| k| % * | %
4] % | % | k| % | % | x| % | % *

5 % | % | k| k| k| k| % | k| %

X represents a significantly difference between

the container rates in the above.

=3 =249 uFFAE 1Y o 1ExE
22 oA st PEs}s] S8 Aoy
o dd HF HFgo N EHE nH e g
o 32 %S W Paired t-testo] 23, Table
3.49 4 B F3%0) 995%2] Al 2] %(99.5% Level
of Significance)o| A A& ti2ch= 21-¢ ey
FAch @2ty 7 23 Aeee Azstama
T doll= =X S}EXE weso} n 2
el AAoe 3L Jsdol @ 22 Y79
o}
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3.2 ZiE|o|{ E{D{'nt ODCYAO|2| &=
£

19701t = v]=F F2 9 Sea land Co.2] ZH|
ol Ado] RAtstel qldhgt o] F feuetelE A
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A& $£4559 FFog B o5
AA $E5U3HE oF 25%< AA A= 3
£ 93% o)A HFsHrld o2t 53] A
dleld $5AA F3E olF oy %9
Z 2 198339 Al6H-FrF FAHA Y A5, 6
By On-Dock CY A& Al FFeo=
Off-Dock CY A1 48] A7} 27} steict. mhabA
Wl Ak elsi x| al B oA ODCYAIAE ¢
g el AF uiAE = gle AFgololA #A
W)X st e d2 HAse FAAS A =
Al g FEoE A5 6F-FRIE A W
2% oF 30371 ¢] ODCY(Fig. 3.4 }x)l o]2&
ZQ T 2A A9 AR BF AFEALL YA
7} S| A8 Jolstol & o} F Fujd 44 FHA
2 y2hEqew o A5 684FE FE Z+
ODCYZ AA HAeloly EFe 90% olde]l +%
€3 9l7] W&o ODCYAl A HaAdL A
o2 sFEnh g4 dFHARe] +4 AY
o] e o] maated Aeleld FEatFe
JF Afgol 25%01 3 7EAE 23S 9
e ok 7.6%2 AHEL YR A2 AT
A g Aol FEAEF FR 224
2 Agste, A= oY Eln ¢ ODCYAl 9
$AAE, F& FE2AY HAHlY HiEd

Bl £ ate] Aoy FFAL H ZFAFLE Q)
& 5 AN FAHLE v FHs B
A o33 2ok

1. Ao #4249 2A5d 2F HFE
vl #4

Table 3.59 Fig. 3.5 4 HojFKo] e o]
F8 FEEAAAM FYPH= F_ AFLS 94
WEF ZFFEe HAE ¥R 543, ¢
2}, duk 3HEL oy Ao, S5 A3}, o)
Fa 52 FEHALH, o]F ¥ FHES
71222 £ [Rank)E F3H 58327} 57.3%2
198 etz obg-& dut 3EA7) 169%E 2
AE Jehdie 39l £33} 82%, 491 WH
o] \7} 81%F A= sted e ol Hf&o] A
Hh £ 2o u)ste] Ao R A el de 2y
Aeoly F5249 HH ol vFE Fetd
F Aoy gy deld AdFE FEAE 2
A3l S Aol AHolv e Hfgol 214%=
3912 Jeli iz 4371 400%2 192 el
o, dut HEx7l 229%2 291 E ey
Adlolye F8 FFEAA Adort =2
AEA S F AL AL UEE & F U

o},

2. ODCY7ZHA1 8] Aoy $44]7ke] B4
Adloly] F4A7ke] E43< vlE F4E 9
3 wEF F3 3 ANHE AAF FPo] £
ZF% 35 A7l (On-Peak Time Period), X3 %
o] BFFA ¢ vHF  A|ZHH(Off-Peak

Table 3.4 Paired T-Test Results for the Container Rates of Without-and With-P.C.E.

Comparisons of Means and Variances for Container Rates
Mean(in Min.) Variance
Without P.CE. 76 243
With P.CE 12.3 336
Comparison of Calculated t-values at 99.5% Confidence Level
Critical t at Calculated Null
99.5% C. Level | t-value Hypo.
Without vs With P.C.E. 2.6719 —7.84 Reject
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EXPLANATORY REMARKS

1. CheolDo CY in SeBang Co.
2. CheolDo CY in DaeHanTongWoon Co.
3. CheolDo CY in Korea Co.
4. BusanJin CY in DaeHanTongWoon Co.
5. BusanJin CY in SeBang Co.
6. Beomll CY in HanJin Co.
7. WooAm CY in Korea Co.
8. WooAm CY in DaeHanTongWoon Co.
9. KamMan CY in Korea Co.
10. KookJe CY
11. KamMan CY in Shinll Co.
12. YongDang CY in HyeupSeong Co.
13. YongDang CY in Korea Co.
14. YongDang CY#1 in DongBang Co.
15. YongDang CY#2 in DongBang Co.
16. I1Sang CY
17. DongJin CY
18. YongHo CY in HyeupSeong Co.
19. MinRak CY in SeBang Co.
20. SooYoung CY in HanJin Co.
21. JaeSong CY in KookBo Co.
22. SeonJoo CY
23. SooYoung CY in DongBoo Co.
24. SooYoung CY in SeBang Co.
25. KeukDong CY
26. SooYoung CY in HyeupSeong Co.
27. SooYoung CY in KookBo Co.
28. JaeSong CY in DongBoo Co.
29. JaeSong CY in HanJin Co.
30. Samlk CY
31. BanYeu CY in SeBang Co.
32. CheonKyung Cy

YoungD0

OhfyukDeo

Fig. 3.4 ODCY Map in Pusan
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Table 3.5 Comparison of Average Vehicle Ra-
tes depending on With-& Without-P.
CE. on the CY Roads

Without Passenger With Passenger

Car Equivalents(%) Car Equivalents(%)
BUS 45 | BUS 48
PASS. CAR 57.3 | PASS. CAR 40.0
VAN 82 | VAN 6.8
TRUCKS 169 | TRUCKS 229
CONTAINER 8.1 | CONTAINER | 214
SP. CAR 2.5 | SP. CAR 3.2
BIKE 2.5 BIKE 0.9

Passenger Car Equivalents used :
Bus : 1.5 Pass. Car : 1.0 Van : 1.2 Trucks : 2.0
Container : 4.0 Sp. Car : 2.0 Bike ! 0.5

AVR with & without Pass. Car Equivalents

Percentage(s)

—— Without P.CE —+ WIth P.CE
sof

40

30}

20

10

TRUCKS CONTAINER SP. CAR BIKE

Vehicle Type
Based on 1989 Data to Off-Dock CY Roads

Fig. 3.5 Average Vehicle Rates
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Table 3.6 Two-Sample T-Test Results between Freeways and Arterials

Means and Variances for Urban Arterials
Transportation period Mean(in Min.) Variance
On-Peak period 52 12
Off-Peak period 37 8
Mid-night period 20 6
Means and Variances for Urban Freeways
Transportation period Mean(in Min.) Variance
On-Peak period 35 19
Off-Peak period 26 4
Mid-night period 18 7
Comparisons of Calculated t-values at 99% confidence Level
Fvs A at Critical t at Calculated Null
Peak period 99— C. Level t-value Hypothesis
F vs A at On-Peak 2.681 8476 ) t reject
F vs A at Off-Peak 2.681 53.61)t reject
F vs A at Mid-night 2.681 1087 ) t reject
F represents Freeway and A represents Arterial.
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Table 3.7 The Trend of Traffic Capacity of Urban Express Highway in Pusan City

53 o at * B O#E | M & | —BRRYE | BiRYE AADT
1982 6,959,507 2,788,750 815,560 2,230,923 1,124,274 19,067
(100.0) (40.1) (117 (32.1) (16.1)
1983 9,407,427 4,710,031 668,653 2,696,404 1,332,339 25,774
(100.0) (50.1) (7.1 (28.6) (14.2)
10,645,837 5,611,106 462,925 3,001,325 1,570,481 29,087
1984 (100.0) (62.1) (4.3 (28.2) (14.8)
9,524,775 4,934,459 180,351 2,817,647 1,592,318 26,095
1985 (100.0) (51.8) (19) (29.6) (16.7)
1986 9,508,732 4,834,096 151,212 2,852,281 1,698,143 26,050
(100.0) (50.8) (16 (29.1) 17.9)
1987 11,394,921 5,968,661 176,372 3,323,929 1,925,959 31,219
(100.0) (52.4) (15 (29.2) (16.9)
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Table 3.8 Depreciation Ratio by Vehicle

B EE 16 | 32 | 48 | 64 | 80 | 96

2.57
143

253
1.38

F B H [304]280(270]|262
H 2 1200]1.72 158150

2.52
2.16
1.95

2.46
2.08
191

INFU R M | 3.24 | 2.87 | 2.70 | 2.59
ERE Y E |3.18]265|241 226
AR EHHE | 245]2.19]2.07]2.00

Fequl Fold AEHEZA H FRY 8

Qmvlolc. Amule AFeynie) o @
A ske] Ao F, S, L2, A
Sol oate] AolstA AASHE FAAL
2 9ot 2 A6 gAs dniwge
Axst ek
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2) Robley winfrey “Economic Analysis of Highway & Bus-Transit Improvement”, 1977.
L2 FAL “2EE 2 HRAL B.TA”, 1981
BENLATY, ‘2EER FRIAAZG TP A BF A7, 1987, 12
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aFNEATF4, “op. cit.,, pp. 324—325.
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F=aXHP*+b SHTO” %] ¢} “Winfrey” 2| & ®l=, ZE3ld A%
F: A7t A8 232 %(1/hr) Mol A A ARSI,
HP: &5 933 42w}y AF7HA EA " A} o] oete] mAn
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Exleke) £owste] WE AN AR vEe E3he] Sxwigtel] o AFYnE &34
Table 3.9%} 7&-;}. 0]-2]]3] Table 3. 13:‘"} 7\4":}'

W, 7le EHle) RozE FUF, @ #zel§4 ate
ole] 7tmu], Apeke] §A FAHUE E 4 gled S EALI B SR it od o B b g S RN o o
o]y FEEL AF AN AAY 1% vV Ayt Ae2A RE AMEY JMHE 7Y
ol g Wwuk ojuiz} Y3 2As}r] oy gepoln] o] sibste A, 3E AAR o
Guetol HE oo ZAIAFJE AL3tE AS e ohddh wetx FFAZe gEHe Ao
7} o}, ~ 2, ALY AFe vgoz Fao AE
t}&-9 FE(Table 3.10, 3.11, 3.12)& “AA- 3t "o 53], 4= 2 AMdee AAMA P}

£ L

Table 3.9 Fuel Consumption Ratio by Speed

BHiE HE 16 32 48 64 80 96
% B & HP 0.909 2.240 4452 8.026 13.465 21.289
L/km 0.106 0.066 0.056 0.055 0.059 0.066
R 2 HP 1.282 3.379 7.153 13,501 23.346 37.635
~ |L/km 0.114 0.075 0.070 0.074 0.084 0.097
. HP 4350 8.410 15.638 27.168 44 200 67.952
" |L/km 0.453 0.231 0.160 0.130 0.118 0.117
HP 12.134 21.751 37484 61.158 94.777 140.385
P
L/km 0471 0.250 0.187 0.167 0.169 0.188
HP 4.260 8.459 16.115 28511 47.001 72.952
JNHIAE
MR L/km 0.453 0.231 0.161 0.131 0.120 0.121
HP 6.337 12.234 22.720 39.433 64.110 98.059
J [~
FRRNE L/km 0.457 0.236 0.168 0.142 0.136 0.145
. HP 12.056 22.885 41.818 71.665 155.422 176.125
EREDE L/km 0471 0.252 0.193 0.180 0.194 0.229
HP 16.469 30.300 53.673 89.675 141.639 212.957
AR
s L/km 0.484 0.266 0.210 0.204 0.227 0274
HP 29.313 52.381 89.963 146.339 226.221 334.416
BRRyE
L/km 0.528 0.313 0.273 0.292 0.349 0.443

4) AASHTO<= American Association of Highway and Transportation OfficialsZl 7] 224 1960 = o
29 2422 AE AT 2|4 AR olete BIAE B3] fsA 1977 “A
Manual on User Benefit Analysis of Highway and Bus-Transit Improvements”2h& 2348 & 3319
t} o] BuAe] 8 WEE 1E= 29} dFAETY, ol &Ate B AAA A AHE FAH 5o
zt v 4849 AAEE P olo) AF duk| AL A At}
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Table 3.10 Lubricating-Oil Consumption(£/1,000km)

HE GEE| 16 | 32 | 48 | 64 | 80 | 96

& A B | 113|098 | 0.89 | 0.83 | 0.84 | 0.95

H 21 3191{235|205| 182 154 | 1.84

B % % |327232(199|167 129 | 151

Table 3.11 Tier Consumption Ratio(% /1,000km)

HE EE| 16 | 32 | 48 | 64

80

96

& H | 291 | 556 | 7.52

8.78

9.37

9.81

A

H 0.72 | 156 | 2.54

3.76

5.33

747

N E 0.69 | 149 | 240

347

4.76

6.45

R EE 0.72 | 1.56 | 2.54

3.76

5.33

747

KA 0.76 | 1.63 | 2.69

4.05

5.89

8.50

Table 3.12 Maintenance Cost Ratio( % /1,000km)

BEH - -SWM - BEHK - BHY

o glolA] A|7tdEo 2 Q3 Hele A &3
¥ Az A F g "ol o] & A
A E Hrtshe BAAC o2 e ogat
3HE AFF ko] A7) ALY o 2]A
3l 374 Y $-8(Marginal Wage Rate) W3 &
P Ao Ae P wEpde] Ao upepa A
ZB7FA & Al Abshe 87X (Trade-offd ©] Sl
q_'5)
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B EE| 16 | 32 | 48 | 64 | 80 | 96 317 o mELATdoA AAg 2EE

& A E[0.133]0.144|0.160 | 0.178|0.198 | 0.221 ZAZ k] F S AEsPed, A4 A

) 22/0.088|0.0920.106 | 0.124 | 0.145 | 0.168 e ®A 245529 A$E= kmT o 373

N EE | 0.258 | 0.270 | 0.308 | 0.361 | 0.424 | 0.490 J/HE FA=a Qo)

B SEE | 0.140 | 0.148 | 0.169 | 0.198 | 0.232 | 0.269 @) Aeoy AL A LR ALY}

KA | 0.123 1 0.130 ] 0.148 | 0.174 | 0.203 | 0.235 F4

Table 3.13 Vehicle Running Cost by Speed Change of Heavy Truck 6 0 9 /km

. %) & B 4t ith % 2 &
,zgaz AR BE WA~ | BE | -

(KPH) %1 & cal 125 M#&ﬁﬁﬁﬂg BEE| & |[BRRE oe =3 lﬁ%ﬁ%ﬁﬁipg ElE®l 3t
8 |167.17| 494 | 0.39 | 52.89|638.50(292.27|638.50|210.00| 658 | 0.45 | 58.77|134.26(292.27702.60
16 | 8827 320 | 0.81 | 52.89/105.36(206.67|457.20|110.88| 4.45 | 0.93 | 58.77|117.06|206.67|498.76
24 | 63.69| 257 | 1.26 | 5349| 98.90/168.74/388.65! 80.01| 356 | 145 | 59.441109.89|168.74]423.09
32 | 52.32] 227 | 1.74 | 55.82| 94.17|146.13|362.45| 65.73| 3.16 | 2.00 | 62.02|104.64|146.13|383.68
40 | 47.31| 2.09 | 2.28 | 59.30| 91.16|130.71/332.85| 59.43| 2.90 | 2.62 | 65.89|101.29(130.71|362.84
48 | 4564] 195 | 2.87 | 63.64| 89.01/119.32|322.43| 57.33| 2.71 | 329 | 70.71| 98.90]119.32|352.26
56 | 46.31| 1.82 | 3.54 | 68.85( 87.29|110.47|318.28| 58.17| 253 | 4.07 | 76.50| 96.99|110.47|348.73
64 | 48811 164 | 4.32 | 74.61| 86.00/103.33(318.71| 61.32| 2.27 | 4.95| 82.90| 95.56(103.33/350.33
72 | 52.83| 143 | 523 | 77.40| 84.71| 97.42(319.02| 66.36| 1.99 | 6.00 | 86.00| 94.13| 97.42|351.90
80 | 58.34| 126 | 6.28 | 87.42| 83.85| 92.42(329.57| 7329| 1.75 | 7.21| 97.14| 93.17| 92.42|364.98
88 | 65.36| 1.31 | 7.56 | 94.22| 82.56| 88.12(339.12| 82.11| 1.82 | 3.67 |104.69! 91.74| 88.12|377.15
96 | 7406/ 148 | 9.07 |101.10| 82.13| 84.37{362.21| 93.03| 2.05 | 10.40 |112.33| 91.26| 84.37|393.44

FEHE R | A@BE R BT FEBE, op. cit., pp. 325—329.
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Table 3.14 Estimeated Construction Cost of Exp-
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