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S Hg37) sk olelel <E 3-10>3 ol TalugP EFAY 74
BYAF(A4T), 2004, oA AAFL Q= Ao weh, 1Ee] AFH mFF

3 FWY 71EW} 52 48T 5+ Aok

<E 3-10> 1z ZJAH| 7|=EIF A& of (BHY: ML)

35 2R= =
- 2
m3 m'g m3 m3
Slab RC 10,051 1,546 33,955 1,750
a
PC 20,680 1,466 35,081 1,378
PSC—Beam 18,802 1,275 26,839 1,080
g
ILM 28,706 2,036 38,704 1,574
PC—BOX
FCM 44 500 3,156 68,552 3,105
ST.Box 20,421 1,723 41,271 1,681
A BT A dHERYEL B FAUBAT, FRABATL,
F ARG AEERE J|FOR 3 FUow AHRAEE ZYd vlgste] F&8S

FANEE F4 32, 54, A0 59 ARG THIsk AT A%F
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<E 3-11> FHZL BEF SAH| 7[&E7F (S A1)
)
E ) wa | meaan | OTIES L gaug
=
AT FALE N A 115 5.75 82 B
Zto] FALE A A 80 4.00 At =z

4. ROjH|S &3

Foiuls AAEGu (712, AAD e, 28ga SPHss

olmg, AAME £ REAYY dugdHRA REAY FH-RIATAA A
Al Biel o] FAbH] W] o3 WA AREEte] AAEF Fdo] FFEFHIE
I BIPIAAE st AdEstin.

w5 AL 8 VIEe] He FAMCE &AH], BAgH], HEFSH Y
FWHAA S A 5 Jon, Aenibgal ddrle aey Al3Eol 43
Hpel wet Adzte] S wkgste] AEHlE dAA A whsty AEd

e, w ZFPu) 8 ZAIE FAe) AN &S FE3e] 45T 5 ok

<E 3-12> ZAH| H[Z0| 2[5t A EQH| (SAHH| H[E : 1% HE2 o)

A4FEY 28(%) AR 2&(%)

718 | AA ZA} 718 | AA ZA} A
AA | AA | ZE AA | AA | 72E
50099 7Z4A | 1.19 | 239 | 1.33 | 491 | 094 | 2.81 1.18 | 4.93
1,00099 7A| 1.18 | 2.35 | 1.30 | 483 | 0.92 | 277 | 1.16 | 4.85
2,000899 74A| 1.16 | 2.32 | 1.28 | 4.76 | 0.91 2.72 | 1.14 | 4.77
3,00089 Z4A | 1.15 | 2.29 | 1.25 | 4.69 | 090 | 2.67 | 1.13 | 4.70
500089 74A | 1.13 | 2.27 | 1.23 | 463 | 0.89 | 264 | 1.11 | 4.64
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O]Q] Oﬂr NCHRP 7_14 “Guldehnes for __________________

Analysis  of Investments in Bicycle

Facilities’ A& HE59 AHdA =29 8 oo
EA BXo gt JdFALS 37kA(e 400, | T Soom T T T T
800, 1,200m)& &3l EdFe2 2= 1.200m

e e AlAE g
olglgh Wl v #2 27kA 714
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H4dolEre &

i
10
I
0

(2) +2 =3 Yy

AZE AAA 8588 FH] AN TARGE NE AAA o84
28 Wga dorait R0l F2aT NCHRP 7-1dlAe 71& A87 o 8%a
AEe A 3AAZ PRI 9D ARA F2A 5, F 9D 4 AWA 0§
A 5, A oFE AAA 52 AEHE WAL AN,

Y 71E AAA F2AFY Aol AY FUEg maAs, 1 A ) A4
471 B e 4549 29 A7) oLk Fe el gl daste, S

o AL 1E AL ARE EUR 44 AR 5@ dold g @

olel we}, AHE A2 (4 4-1)3 #Zo] yehd < 1o, NCHRP 7-14°1X=
Wl A%, "= A2 #A5(2001 NHTS : National Household Transportation
T3 T 4Y 7IE AHA 524 e AFAY 80%7F A1
Z9] 50%7F E2A g /MRS, 24 HHFAQ 042 HE
)

Sl oS ¢
— Daily existing bicycle commuters = R X C X W e (& 4-1)
o7]4, R+ A9 F9 4, C: AAA T2 HE, W A3 A9 AHA o8 FIH&

T3 2001 NHTSAAM= 524 Hl&o] =2 93 F7HA|Y, v*e A9 3714
1

2 RS, okl 49 Tehe AF@e @9 483
=

THIEO] EL X2 92 ol H|g| oF
T =2 29| 60%, TZto] 40%= HE3Fa Ut}
— Total daily existing adult cyclists = R X T X 0.8 e (2 4-2)

T(high) = 0.6 + 3C
T(moderate) = 0.4 + 1.2C
T(low) =

A71M, T @ A ARA o]& Hl&
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obzd, dd obs AAA F= A AFA T AHY AdTFHE 80%E AT
20%7} oFe Q1Fol®, 1 FolAl 2001 NHTS ZA} A% AdAE olgehs Hlg
< o 5% EHHAT ol dY ofF ARA FE (4 4-2)F EUE, (4
4=3)3 ol HE & Aok

CERIE S 2 F
2 9 A4 5ol AX2 A% 2 9N WA we AFA 2
2E okdhel (4 4ol (4 4-6)3% 2k

— New Commuters = Xexisting commuters X (L(d) — 1)«eeeeees (2] 4-4)

=
ARA %

— New adult cyclists =X existing adult cyclists X (L(d) — 1) (2] 4-5)
— New child cyclists = >existing child cyclists X (L(d) — 1) (2] 4-6)

o 7]A, L(400m) = 2.04, L(800m) = 1.54, L(1,200m) = 1.21

o] (A 4—4) ~(2 4-6)9] L(A)E 943 W9(400, 800, 1,200m)o] W=
7Fs A o]t}

4) Discrete Choice 28 2 X gEHPRF

Asa D dlFasoelgged Mg gy 2ol Vo R Bsial A
3 Wolet 2ARI R Fastth ae olgle 7ol A A &S e FH
of A A= vt &2 27 SHelA ARV Aasi.

— uk

S

webA, ol e WHow FYIA T w) ATARG O B vojEs} da
stk ukstd, A, AsAsAH g SAHeRE gude MEH ] 7HEstd
o} s} A" A g7 A7) Wi A H7(bias)7FsAlo] 27 wWEolt).
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A2 B 74

1. =A

obx] AHE nle} o] 2HA o] go] wWE WL ks ZHox HEH 4
Ag. T, §FF] RE Hold| tiste] A8 HE] A9} A4
AE HolE 59 AR Qate olEl o] Utk webA, zpHAo| el wE A
ole Holx tgy e AL FIdlojol 4o AL FHE 5 S A
ot}

A7), ARAAE A WoH L wESTo7] wEo TAY ARUE ©

A= Zgo] b5l & 01T ANAE =AY AV BAF AGH
2 ZAAAT FEHolok k.

S, A2o) A5l Alsder s, AEH 2AE Foel T50] f5d 92
olojo} gk,

AR, AdAl A= 8 Hlol&Ate] H® 4 Jhsslor

1) NCHRPAA A|¢tstes H 3=

NCHRPOIA Aokt #ole] 5o obx 4B nis} o] )& AdA =2
olgAel Tt 5 B elsie], N2y AWA o84 £28 & Aol
W Fas, AdA ERa4e i 24d & JE 9o 52 NCHRP

Me 37 S7HAE =3 2ol FEaL
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A4 % o|84e W HelEH
<E 4-1> XWH =2 A4 2 ®e 85
T8 At 2 AE &
Annual mobility benefit = MX(V/60)xX(7]1& EZA + 245
1 °lFA WY A)X50X5X2
(Mobility) | 714, M = E8)A|7Hminutes),
V = A AZ7EA] 505, 59, 23)(FE) 71E
9 27 Annual health benefit = total new cyclistsxX$128
(Health) o7)1A, $1282 AA ZAH107] A7) 10T 8HE-E Y T3 Y
Annual recreation benefit = DX365X(NZL AHA)EA — N2&
g | HAA B2 4 &)
(Recreation)| 1,y v x4 497 BEd dg A7 714
Annual Externality benefit = new commuters<XLXSX50X5
4 Externality | oJ7)A, L : Average Round Trip Length(2] : mile)
Benefit S : Congestion Saving per mile
(urban : 13cents, suburban : 8cents, small and rural : lcents)

Zt: @ TRB(2006), NCHRP 552. pp. 39-40.

(1) 0|5 ®e
o154 (Mobility)H]e] Z$-ol= ¢4 AAdAZE nEFHmode)o] THE ESF
@3 RHA R s FeREEEA RAT F v AAStlA e o
E

Aof skH, ole] ks AT FA HA, Vs 44 5ol Zasit

.

AdA 229 fF 3 5

= v 2
oF & TAAL WEH 2o wWE £4E HEHATL B

i
=



Uin=Viaten
Via=By+B Wiu+B,0,+B3Biy+BPu+BsT4y
+BSu+BA B B H o +B ,Cia
AZIM, W 71% (A= =1, 45 = 0)
O: AdA AEEZ dummy (o] = 1, ol L = 0)

D AAA A dummy (o] = 1, ofy L = 0)
e FAE A 9E dummy (818 = 1, S = 0)
P ARA A FAZE
A (A =1, A2 = 0)
e
[ 7t 4 (4794/1,000)
H: 704 (>2 =1, 7]g} = 0)
C: AF7IZtel o]& A% (o =1, ol = 0)

= v 3 U @

Jejy o= AA AYd o]&dt= F8e AHdA =2 st WAHE New
Bicycle UserE AF=djof 3ted], dukdog AAAEZ YWEYAT} AFE A
7

o A AT e & Ao, w4 Ao YR BEYSAY Ao

U= A

f

A4 ol 243
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(2) Health Benefit
Health Benefite] ZA-$-ole A9 A3 S50 & v|& A7 g3(AHE

[e]
o
EYz Ao 45T & dok

A
59 Z7} AdOE shol 2ARE A3k, o $19914 $1,175T A ehgov,

ZAME 3 Tk (Median) Q1 $1288 A83t ALBIES AAL Ut

<I 4-2> 0|=9 X[9E SAH 30| HE v|S BH

Study/Agency Az v§ AR(S)

Washington State Department of Health 19
Garrett et al. 57
South Carolina Department of Health 78
Georgia Department of Human Resources 79
Colditz(1999) 92

Minnesota Department of Health >100
Goetz et al. 172

Pronk et al. 176

Pratt 330

Michigan Fitness Foundation 1,175
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Utk ZAabe] @2 AAEFo] et FSoE24 mid 21959 FH
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T3 W5 RO AS5EFo FAg At v FRjel HlE] A7 330%
o] ozH HARaHF A5S Eugk vk dow, olyd ASEFl uistd,
“UNESCO, 1999"= AS&&Fd FA€E 182 3.2&89 954 7S Uehlle A
o7 ®Husa Yo}

o

ol Health B3} 2& FEo| et AL FF 197 &5 298 £ o
A7h el WAET, FEAoln AN AABE A A8

A, A% W 2% 553 59 247 0% @ AP AN

o|X
P‘l
rr

g o oy
k1
©
N
o

=
N
a2
i)
Sl
o
il
=
RUBC
e
v

(3) ZIEHO{7I&S, X[HAIS| &3, ASA0|8LL &)
a9 o7k, AGALE &Y, AsAelSga 5 HYe Aeele AA
(Secondary) #ele] 540] g FHO2A, J7HdF AL 54
A He AR 7HA7F Besteg, Sy AdA 22 A g deje g nig
H&st7)dle Fe7t & ¢ Sloh

E9, AGAE B, AFA§UE A FSoE AR AHA o FFL
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B
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0

oo NCHRPOIN 283l 9 WMo Fuo] 2837 slais $a50z
A& AR ol gAGt AEA FRHE AB7 Fo 2Eo] Badv, AWA =
2 % A oF GFY B g, 429 H§ AF(Facto) S T @
457} Bad Agolth EH 42 BY gol U PF 2 2UHY 59 w

AZF A o K oF & Aol

Helo] 43 #AAste] 7|E AFEAHRES AYEY, diFoz AHdA E2E
Ao 2H BAEE HAL 7] (Air Pollution), &&(Congestion),
(Earnings), AJel-8H74 = (Ecological/Environmental), ZA#Z<1 ¥l (Economic
Benefits), 219 Jobs), A2(Noise), FxH(Parking), =& -FAHEF(Road
Maintenance), =2 <A X (Road Safety), #% L= <3 Hujo] Z7}(sales
from derived demand), ©]&A} W& AZF(User savings)5e dEoz F43la
Aot Faz JAZA o] woke] Fo AFAF{S} HIWW T8 FYW <#

4=-3>3} 2.
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XE7H0|SAd FAHEOI7|H g8 7I=e+

<xE 4-3> XF7Ho|E HHof st oi1Ant °f
Betz Pizc & Lindsey Litman Nelson | Sharples
Loomis
$0.20— | $0.24— | 184kg
7124 $0.40 | $0.40 | of CO2
_ $0.04— | $0.03—
2 $0.40 $0.32
AE $14,434,000
Ay &
) 2 2
aA=" $0.23 | $0.23
$18.46— | $197- B
AA A H9 $29.23 $205 $1.43-36.13
UDV
(surplus) | (surplus)
0.10—
A Al & o
2 982 FTE
$0.05—
PR
28 $0.10 $0.02 1.5dB
=3 $0.25— | $0.23— "
T $1.50 | $2.25 | VAIeS
EZ A A $ﬂ§)oof(; $0.02 varies
orA £450,000
SuE Fo= $21,000,000
Q13 wuF7} est.
TAAH 8- (A
0.55— 0.40—
Z A o] -&AHH] $$o 95 $$o 50 £7.472
£37) ' '
) $1.37— | $1.27-
A $3.20 $3.42

- 64 -



a7 A3 E 8¢

229 A0 olge &3 L AAA o845 Yu

1. Argys, Mocan(2000) (M=) 2 ool dlat Zelme] wheo] B B
oF 2~ = h=h alo 3l Q s
2. Buis (2000) A g/gi—f_u, Byel dg, REug g AAARL B3I
51 7w =FH0H uE ﬁfo]%"ﬂ g EEEH, 53 $5%F U=
A
3. Everett(1976) s s a5 ’SXVQ%A o) e AAR Eot

4. Everett, Dorman

ks deans  (ANA L waR F49 wEAzEe] AT FE AAE B

5. Fix, Loomis (1997) FE F 2otr RS (TCM) 3 2457 7S (CVM) ol 7123 MTB

A8l MTB  |°]88%2] 7HA

6. Fix, Loomis (1998) | olHAe] | AFuEHH(TCM) 7128 MTB °]&2F9 7Hx 74

Fav o) 277,

8. Lindsey, Knaap - wl= QIgjeliy) Jie) QIefuZelA]l e FY W 2&49 AH
2} AL
(2003) B AERE g apey
(greenway)
Lo AAA 5 3
) 9_%71 ol =1 EaXe) ife) _H‘,__ o 7 ézqmua —‘v_‘_}
9. Lindsey 9] (2003) | Ra)a} Ags= ;:93 W 4 o] & mE oo FE Y Sk ol #E
(greenway) =
. Hejol| FubEs Fole] 34 (o] MHEL At 22 HF
3l [SARZ)8
10. Litman (2002) AAAEE dut 8 wEsve] H87bs)
N5Y WEAHER Eaho] wESane (TOM) BAd] 23
11. Litman (1999) ARAATRZ It |3l A% , 5o 22 9 FAAA v &
HIAE9] nFHE ”347& )

12. Maine DOT (2001) R e, A Al AF B A

i

vE ofol osh Fzed AelEel 5 34 A9 ¥ e

13. Moore (1994) | 5709] 38 052|100 i’ oy

14 PEE Sonsulting | juas) |39 0s0 AAH A 24

(1994) B
15. Przybylski, Lindsy — Aoy = W9l 2719 FAE &4 AAZH 7HX 9 1 o] &
(1998) B o] M X 9AA 9] JF
= =il ;ﬁ o]l8 o ﬁo]a_g_ E_/\% =il 3!\,_].@ T2 E
16. Saelensminde (2002) Al B 3 AAA ol BAHEEOEA % =4

929 PP FE AP

17. Schutt (1998) &4 2etg] Q2 F9] Bruce Traile] o] & % AA|H &z

AAA o] &S e A=y} FFA, 23 AGA AAF A

18. Sharples (1995) 2, e AAYG 2esh

Heo] HES o= WAAH K99 Wilmslow Road Corridor

19. Sharples (1995) == o A&k A

20. Siderlis, Moore HEo] Jifo] AR |m=Y M2 9E XY WYY 2&Zd g BAFH 71K 3
(1995) &7 (TCM9] H&)
Ao Sur(riag;u’;)Berard & 23R AAFA M9 Chequrmegon A2 MTB o] 854
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3. XiMro|8He £=F

Sbx A nle} o] A A =2 Aol sk W g5 F42 NCHRP 5529014 7}
Z FAgtEo] thar & 4= oy I aulE HEshe AL AV ok kst
H, AR FrgrEe] £ Bedt 7|x AEU) 5T B oy} A ket
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A 4% ol8se ¥ H

1) ARA)E wE &3 3 AHFHY

S8AE tAlste] ARAS o8 A TR Moo WA, Ao
9o o} QAT ALEe Ve Ggew TEEEH, @A7A st A8A
olgol e AT ASe] FAE §5d] Bole g Pk

<IE 4-5> XTHY S8AI2] SUEeEY Hlu

TE <83 ARA ARAA/[S A S ER/ARA
HAxFPU A (m/) 18 2.2 0.1 8
F2FA A (m/d)) 30 1.5 0.05 20

A AH-FAG-FEL2007), Aol 8 e T AN AEAT, p.8 A T

@ =49 WY 27}

- ARAY olge AAHCE NS ANSA L, FABFS AAFo=
R =9 ahel A AASE ERE Ak 147 Beke] 47 Ee) Y@
e vEe B9, $102 FARL Qi ot 25 F7kst A
Vske Aol Atk

9 ozl A7
- ARAL olgE AFES FANA, A SmHIGe B FHLS S

& &t ok AR 2 =

0, ARANGOR AR JRHEe] PP A7 19T o $1282 =

AR
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