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1 é XL 2 =

(Design Speed)
AASTHO  (1994)

(Running speed)
AASTHO (1994)
(Running time)



(Potential speed)
Leisch (1977)

(Free-flow condition)

(Consistency)
(Operating speed)
AASHTO  (1994)
5 85 I ,
85 (85th-precentile speed,V85)
Ruediger, Basil Theodor (1999)
85 i
85
85
2.2
Leisch  (1977)
(Speed Profile)

10 mph Rule” Leisch

"The



Leisch
I 1 1!
1) (Free-flow condition)
2)
3) Design speed ~ Average running speed
21
2.1 Design speed ~ Average running speed

Design speed
(mph/kph)

Average running speed
(mph/kph)

30/50 40/65 50/80 60/95 70/110 80/125

28/46  36/58 44770 52/8 58/92 64/100

- AASFIO Geometric Design Policy (1965: 169)
4) (Top average speed) 2.2
2.2

Highway Quality and Condition

Type of facilit
o / Favorable (mph/kph)  Moderate (mph /kph)

Rural Highways

Interstate 65/ 100 60 /95
Primary-main 60 /95 55790
Primary-Intermediate 55790 50 / 80
Secondary 50/ 80 45170
Urban Highways

Interstate 60 /95 55 /90
Arterial-main 50 /80 45170
Arterial-Intermediate 45170 40 /65
Secondary-Feeder 40 / 65 35 /55

- Leisch (1977: 18)



Average running speed
5 ph (8 km/)

B8O+

SPEED OF CURVE

504

LEGEND

21

Weight-Power ratio

2.2

Top average speed

200 Ibihp

AASHO 1965

T)
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T
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SOURCE:

Deceleration tor required speed
reduction of 15 mpH (25 KPH) or

less (based on deceleration

gea)

Deceleration tor required speed

reduction of 20 mer (30 KPH} or

more (based on "light" braking)

AASHO Geometric
Design Policy, 1965

 Leisch (1977 22)

10



SPEED ACHIEVED UPON ACCELERATION

1)

OSTANCE MEACHED
UROM ACCLLLRATION

‘- SCHEMATIC OF
VEHICLE OPERATION

2.2

# UNRESTRICTED VIEW MO SPEED-LIMITING GEOMETRICS
VISIBLE FOR TWO MILES OR MORE

SEMI-RESTRICTED VIEW MO SPEED-LIMITING GEONETRICS
VISIBLE FOR APPROXIMATELY ONE MILE

RESTRICTED vilw SPEED-LIMITING GEOMETRICS VISIBLE
AHEAD WITHIN ONE - MALF MILE

SEMI-RESTRICTED
S.ES8MPH ORADIENT ONDEPARTUNE +1%

S, S4B MPH

SOLUYTION
L3200

 Leisch (1977: 23)

1965
for Safety ,1972
2.3
2.5

AASHO Geometric Design Policy, 1965

24

Highway Capacity Manual,
FHWA Dynamic Design
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(MPH)
(kPH) TO
1o ’r e, X "
NN
\, \f"m Soe TRUCKS
00 1 i
80
w 90+ '
>
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=
o
‘6 80 50
Q
w
w
& 10+
40 1
|
601
{“. N
C b \
0 A A
0 200 400 600 800 (FEET)
o 50 100 150 200 250 (METERS!
LEGEND SOURCES:
Deceleration lor required speed AASHO Geometric Design Policy. 1965
................. reduction of 15 MPH (25 KPH) or Dynamic Design for Safety, FHWA, 1972,
less (based on deceleration in gear) %ecﬂon_ 3% - _gree-DImefnﬂthal and
) 4 tion of Highway
Deceleration lor required speed e TR
—— — reduction of 20 wer (30 KPH) or é{”be'ﬁgg}inagq %%sﬁt Sﬁg{gce)

more (based on "light" braking)

Taken as 15 limes Values used tor Passenger Cars

2.3
+ Leisch (1977: 25)

(KPH) | (MPH) jr ~
100 [
90+
80
70
o I
w [ ‘
w 60 + | [
a |
(2 ‘ l
50 - 1 = | N S i
‘ = T I e & 2
40 ‘ "REPRESENTATIVE WEIGHT /POWER RATIO 200
! | | S S—
30+ |
SOURCE COMPILED FROM FIZUNE 13 AND REFERENCE 12 |
20 ’
! 10 | ! |
[} 1000 2000 3000 4000 5000 FEET
— —r
o} 200 400 600 800 1000 1200 1400 METERS

DISTANCE TO ACCELERATE FROM CURVE SPEED

: Leisch (1977: 26)
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(MPH)
o B TP p—
(u;;l \\ :sl\\\ ‘ T B
N\ AT i
= 50— — 7‘§ ~to'.;no_%v—/rol.u;’w N Lever | - . J e il - i
< i e
40
. 80+
§ S0+ 30 —
3
8 401
§ 20
301
20+
°
0 SOURCE HIGHWAY CAPACITY WANUAL WRB SPECIAL REPORT 87, 1963 | ___:,:.". o |
ol o l J i o ,iJ,, =% N I
2000 [+] 2000 4000 6000 807, FEE
a0 5 as 500 260 1600 2000 25h.  CuETeRs
DISTANCE TRAVELED ON UPGRADE (OR DOWNGRADE)
2.5
Weight-Power ratio 200 Io/hz
 Leisch (1977 : 27)
8) Design speed Average running speed
2.3
2.3
V-Design speed , kph 50 65 80 95 110 125
92| 96 100
82| 86| 90| 92| 92| 92
Corresponding Average 2
70| 74| 78] 82| 86| 90| 92| ==
running speed , kph £
58| 62| 66| 70| 74| 78| 82| 86| ==
46| 50| 54| 58| 62| 66| 70| 74| 78| ==
Dc-max. Degree of curve 21.0| 17.8| 14.4/ 11.91 10.4| 8.9| 7.5| 6.8] 5.9| 5.1 46| 4.0 3.7| 3.2 2.7
Rc-min Radius, meter 80 95| 120| 145| 165| 195| 230 255| 290| 340| 375| 425| 465| 540 650
- AASHO Geometric Design Policy (1965)
6 %
Leisch (Potential

Speed)
)
2.2
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) 2.3
3)
S5mph (8 kmh)
4)
21 - 24
9)
2.5
2
Lesich "The 10 mph Rule”

THE 10 MPH RULE

1)

+ 10 mph
)
1 10 mph
3)
10 mph
The 10 mph Rule
Climbing Lane
Ruediger, Basil, Theodor (1999)
85 (85tpercentile Speed, V85) V85

(Curvature Change rate,
CCR) V85 CCR



15

CCR V85
CCR V85
CCR 1)
n " '
CCRs =
(Full Spiral Curve) gon /km.
R = :
L = (LCL + L + LCD) m.
La = m.
Lcll, LC2 = m.
63,700 = 200/7T X 103 Rad/m. gon/km.
CCR 0
CCR VE5
2 24
24 Ve5  CCR
Countries Regression Models Remark
Germany F85 . 106 R2=0.73
ISE 8270 + 8.01CC7?, where speed limit = 100 km/h
United States _ R2=10.80
PontRorn Gt where speed limit = 90 km/h
Australia _ ) R2=0.87
K85 =101.2- 0.043CCRS Where speed limit = 90 km/h
Greece VS5- 106 R2=081
10150.1 +8.529CCRS where speed limit =90 km/h
Lebanon _ ] R2=081
1/85=91.03-0.056CCRS Where speed limit = 80 kmh
Canada R2=0.63

- Ruediger, Basil,

/85 T oe <4.561-5.27.t]0-JCC«v)

Theodor (1999: 8.31)

Where speed limit =90 km/h



2.2

CFB52. s
L= 360

/
1 2 m.
V8h 1 km/h,
V8h 2 km/h,
= 0.8 [ 2

TL

V8.,
V852

' 3
Criteria | (Design Consistency)
Criteria Il (Speed Consistency)

16

Criteria Il - (Driving Dynamic Consistency)

2.5

Quantitative Ranges for Safety Criteria 1 to Il for Good, Fair, and Poor Design Levels

Safety criterion/ Good Fair Poor
CCRYj class (<180 gonkm) (>180 gon/km <360 gon/km) (>360 gon/km)
I* 1V85,- VISIO km/h 10kmih < 85(- V<20 kmh V85, - VJ>20 kmih
lit V85, - VB5iHi <10 km/h 10km/ < V85, - V85,J <20 km/h V85, - V85f+1>20 km/h
Hit 2+ 0.1 0.04</,-1,, <+0.01 I*fe.< - 004

" Related to the individual design elements, |(independent tangent or curve), in the course of the observed roadway section,
tRelated to two successive design elements, i and i+1 (independent tangent to curve or curve to curve),
t Related to one individual curved roadway section.

CCRS = curvature change rate of the single curve, gon/km [Eq. (8.6)]
= design speed, km/h, from network functions for road categories A 1to A IV for new designs (Table 6.2);
for redesigns or existing alignments, see Sec. 9.2.2,1
V85, expected 85th-percentile speed of design element | kmih

expected 85th-percentile speed of design element i+ 1, km/h (according to Fig. 8.12 or Table 8.5) with
respect to the design parameter curvature change rate of the single curve

fr. tangential friction fackogffor modem highway geometric design:
fr- 0.59 - 4.85 X 10"3V 151 X 10"5
side friction "assumed”:
4 oes- T
utilization ratio of side friction, %/1()0:
0.40 for hilly/mountainous topography, new designs
0.45 for Hat topography, new designs
0.60 for redesigns or existing (old) alignments
side friction "demanded”:
vasater R- €
radius in the observed circularcurve, m
superelevation rate, %/100

: Ruediger, Basil, ~ Theodor (1999: 11.3)



2.6

2.5

-1.0

+1.0

05 05

-0.5

e=40% @‘\L{‘ R=750

F" 600D DES!GNl

W AZ300 74
“\\/ \:3(40 a
oy A aeas FAIR DESIGN |
e=k.0% @_H_ i;uoa l *#=* POOR DESIGN |
l\s\l A=250 S
- o DJ{»OO '<\,) g
e=40 /o@\\tt\:EA:?E_i:w P\
M.
| CRIT. II
!CR!T I
Vg =90km/h ‘

0.0

11200

3600 2400

- Ruediger, Basil,

Theodor (1999: 12.60)
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CAD
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2.6

Numerical Data for the Safety Evaluation Process, Based on the Greek operating Speed Background (Old Alignment)

, Criterio Criterion 11
Element|  Station, | Parameters h ccri ves, V, IP851- W, 1v8s)- V5., Cfiterio If
no. | km | m m gonkm  km/h  km/h . f,:ﬂ. km/h km/h RA - $¥D
wm @ I @ e 0 1 (S ) (11) (12) (13)
] 100001 1.190 j IT 1 -~ 1190 0 99 90 A 97 +
26 i
21 119011390 1 R -150 200 425 73 90 7.0 015 021 7 » -0.06
26 1
3011390123714 11T . 984 0 99 90 2, 9 +
0!+
4 f 2374) 3196 1 M 250 822 128 89 90 40 015 0.12 . + 0.03 +
400
VA
- .
5 1319613586 i A 300 390 59 94 90 40 015 0.05 4 + 0.10 +
-750
1 300
6 135861 3.907 ﬁ \ 300 i 3211 69 93 90 40 015 0.05
1 i Pmeol !

- Ruediger, Basil, ~ Theodor (1999: 12.59)

Ruediger
(Speed Profile)

1) Vg5
) V85

2 Short
Tangent Length
0.85 m/ 2
Short Tangent Length

V85
20 km/h
Short Tangent Length (TLS) 2



Dependent Tangent

Ty
( 085 /2

2.1

CCRg,

(Cerg,> CCRy))

Vu.< Vas,
I Tongent | Vas,
} ‘ |
[ v | [
1 8, Y
g ;
§| ‘ Speac Profie
—| i
2 | |
s S|
| i
S R Distonce [m]
Legend:
St “ Station,
TL - Existing Tangent Length {[roj,
TLs - Short Tangent Length, Acceleration or Deceleration Distance
Between Curve 1 and Curve 2 [[],
CCRsi2 1 Curvature ChangeRates of theSingle Curves [gon/km],
V051/2 - Operating Speedsin Curves [)on/h]
2.1 Dependent Tangent

- Ruediger, Basil, — Theodor (1999: 12.4)

Independent Tangent
Tls

1. Tangent 2 TLI

L'
085 12

2.8

Horizontal Alinement

19



2.9

Vas [Km/m]

Indepandent

Horizontol Alinement
Tongent e o SO

(CCRs, > CCRg)

Vas,<Vas,
BVes = Vas, -~ Vas, Speed Profile
| np2mn, |
e !
Sty Sty

Legend:
Th
TLi

VSATmax

2.8

Distonce [m]

see also Figure 12-1

Long Tangent Length, Critical Acceleration or Deceleration
Distance Between Independent Tangent and Curve 2 [m],

L] Distance Travelled for Section "i" during Acceleration or
Deceleration [m],

[] Maximum Operating Speed in Tangents [tarvh]
(depending on the country under study).

Independent Tangent  TL > 2TLI

- Ruediger, Basil, ~ Theodor (1999: 12.5)

2. Tangent TLS 2

CCRg,

ML T

(ceRrs,> CCRg)

|
|
! Indepencent
|
|

Tongent i Vas, Vas,<Vas,
‘ Y,
”‘mu
z
£ ra, Speed Profile_
b |
>ﬁ s 1
" ToNe '
' o
L | x
2 (5% Distonce [m)
Legend:
TLe Acceleration or Deceleration Distance hetween
Curve 1 and Curve 2
TLg can reach in the extreme case the value of TLI)>
V8St \}Jeratlng Speed in Tangent fkm/h]
(V85t can reach in the extreme case the value of V85Tmax)
AV85t Difference between the Operating Speed in the curve with

the Lower CCRs-value and the Operating Speed in the Tangent.

Independent Tangent  2TLI>TL > TLS

- Ruediger, Basil, ~ Theodor (1999: 12.6)

Horizontal Alinement

TLI

2.9

20



: Ruediger, Basil,

2.7
Condition Equation
TL<TLS - 11§52 852
(Fig27) 25.92a
\/g5,>\/852
TL2TLI g 85y -P852
(Fig28) (T 2592
F852m -F 852
TLI= 2592
TL<2TLI rr F852- F852
TLTLOTLS o= 250a
(Fig.2.9) \/g5t=V/85,+ a Vg5t

AV8or =
V/85,5V/852

Not that when calculating V85T The curve with the lower
CCRSvalue must be selected.

Theodor (1999: 12.9)

Swiss
Lesich
Speed)

2.8

-2V851;+@V85?+44.06(/TL-TLE}]]_V2

tttifH - ommikEnéa
2

Result on V85
\/85Tha not met

V85Thax met and
held, respectively,
met and not held

\V85T& not met

(Project



2.8

r Radii Project Speed

ml [ft! [km/h L " [mph]

45 143 40 25
60 197 45 28 rban
75 246 50 31 Roads
95 312 55 34

120 394 60 37

145 476 65 40

175 574 70 43

205 672 75 46

240 787 80 50 Rural
28C 918 85 53 Roads
320 10 50 9C 56

370 1214 95 59

420 1378 100 62

vi-C 1542 105 65

525 1722 110 68

580 1962 115 71 Interstate
65C 2132 120 74

710 2329 125 73

>780 >2558 130* 81

*120 km/h inee January 1, 198

: Ruediger, John,

Nomograph 2.10

2.10

40
45
50
55
60
65
70
75
8
8
90
5
100
105
110
115
120
125
130

[

=}

20

45 25

70 50 25

% 75 55 30
~125~105 85 60 30
160 140115 90 65
195 175 150]125 10

230 210 190 165( 5 105 70 35

270 250 230 205 1145 110 75

Til]295 270245220 ' ]155 120 80 40
360 34031 290260 230 2 0] 165 125 85
405 385 360 335 B10 280 245 2 01175 135
455 435 410 385 3601330 95 260 225 135
605 485 465 440 410 380 I345 310 275 23
660 540 515 490 465 438 4001365 330 290
615 600 575 550 520 490 460 425(385 345
675 665 635 610 580 550 515 4  445~405

=3

5.

Jeffrey (1986: 15)

45
140 95 50
195 145 100 50
245~ 205 155 105 55
305 260]21Q 165 110 55
365 320 ~27cTf220 170 115 60

740 715 695 670 640 610 580 545 505 46 1425 380 335 28 230 175 120 60

40 45 50 55 60 65 70 75 80 85
V- (KTh) resp.

: Ruediger, John,

90 95 100 105 110 115 120 125 130
v

Jeffrey (1986: 16)

Swiss

22
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l Swiss!?
70 km/h 10 km/h
70 km/
20 km/
Ruediger, John, Jeffrey (1986)
3 Leisch Method, Swiss Method
German Method
) 3
1 Leisch Method Potential Average Speed
1 Swiss Method Project Speed
1 German Method 85*rpercentile Speed
2) 3
3
3) 2
2.11 10
A (Long Tangent)
3
2.9 2.10
R=500 \\IL L=10 %/ J K - 4
211

. Ruediger, John,  Jeffrey (1986: 12)



2.9

Method
Lei c¢ch -E
Leisch E-W

Swiss
German

AB

37
37
43
41

- Ruediger, John,

2.10

: Method
1
Leisch

Swiss
German

- Ruediger, John,

4)

CD

39
39
43
41

37
37
43
41

Curve
GH

44
58
62
51

Jeffrey (1986: 17)

47
60
62
51

Speed Changes

22 mph
19 mph
19 mph

Jeffrey (1986: 18)

2.9
Swiss

Lesich

German

Prior to Point F
tFast- West)

KL

53 mph
60  mph
62 mph
51 mph

Recommended
Speed Changes

10 mph
‘12 mph
‘6 mph

2.9

2.10

24
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23 7
AASHTO
(A Policy on Geometric Design of Highways and Streets) . .199%4
231
AASHTO
3
I\ (Stopping Sight Distance)
) (Decision Sight Distance)
k) (Passing Sight Distance)
2 - (Two-lane Highway)
(Stopping Sight Distance)
AASHTO
(Perception-Reaction time)
110
§%—SBUHLZSZl(f G) (23)
D = .
= km/h
t - (P-R Time)
/



(Decision Sight Distance)

(Empirical Data)l1

211
Design . —— ,
Speéd  Decision Sight Distance for Avoidance Maneuver (meters)
(kmih) A B C D E
G| I 160 145 160
60 ® A5 n X
10 B X 20 240
8 % 0 2 25
0 B X M 3
100 25 45 315 35
110 % 45 35 39
10 » 5B 3/ 46
- AASHTO Geometric Design of Highway and Streets (1994: 127)
A
B

AASHTO

200
235
21
35
360
405
4%
470

26

211
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(Passing Sight Distance)

2 - (Two-lane
Highways) 2

= o N

5.

AASHTO
4 212

Opposi ng Vehicle
Appears when Passing
Vehicle Reaches Point A.

Passing Vehicle-~ A F[RST m
cluarih" V1% u ~
di 3 2
O/ANGOOR
cii?izj '-'Zp
213 @
di d2 ad a4

Design Speed - km/h

3¢ 40 50 60 70 80 90 100 110 120
T

HEREREER
17_}.*

o
o
o

BN I, 1

j
{ | s
‘ \ |88
| | [ 32

wn
o
{

Elements of Passing Sight
meters
o
o
-3
|
|
\ | |
| \—L
\‘ /JA —
o/
ol |
X 3

Distance -

0 110 120

Average speed of Passing Vehicle - km/h

2.12
- AASHTO Geometric Design of Highway and Streets (1994. 130)
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2.12 AASHTO

212
Speed Group (km/h) 50-6S 66-80 81-95 96-110
Average Passing Speed (km/h) 56.2 70.0 84.5 99.8

Initial Maneuver;

a = average acceleration (km/h/s)8 2.25 2.30 231 241
1'H r@ 36 4.0 43 45
J] Istance traveled (m) 4 65 90 110
Occupation of left lane:
J”p | (7 93 Lo 107 113
{ Istance traveled (m) 145 1% 250 315
Clearance length:
3= %?stancg traveled (m)* 30 55 7 90
Opposing, vehicle:
Lﬁ) Jl gte\llncé traveled (m) 9% 130 165 210
Total distance, d, +dz +d3+d4(m) 315 445 580 725

a For consistent speed relation, observed values adjusted slightly.

- AASHTO Geometric Design of Highway and Streets (1994: 131)

232 (Criteria for Measuring Sight Distance)
AASHTO . .1994

(Height of Driver’s Eye)
AASHTO
1070
1960 - 1300
1140 1070
5 % (AASHTO Geometric
Design of Highway and Streets, 1994 : 136)

1800 - 2400
2400



(Height of Qbject)
150
460 - 600
150
1300
1400
2.13 2.14
2.13

Driver eye height, m
Country Passenger car Truck
Australia 1.15 1.80
Austria 1.00 —
Canada 1.05 -
France 1.00 -
Germany 1.00 2.50
Greece 1.00 —
Italy 1.10 —
Japan 1.20 0-50)1'
South Africa 1.05 18
Sweden 1.10 -
Switzerland 1.00 2.50
United Kingdom 1.05 -
United States 1.07 -
AL 1.00 —

* Depends on speed
+ Crossings (structures)

29

AASHTO

AASHTO
.. 1940

Object height, m

0.20
0.00-0.19*
0.38
0.35
0.00-0.45*
0.00-0.45*
0.15
0.10(0.75)1
0.15-0.60*
0.20
0.15
0.26
0.15
0.00-0.45*

: Ruediger, Basil, ~ Theodor (1999: 15.20)
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Country Driver eye height, m Object height, m
Australia 1.15 115
Austria 1.00 1.00
Canada 1.05 1.30
France 1.00 1.00
Germany 1.00 1.00
Greece 1.00 1.00
Japan 1.20 1.20
South Africa 1.05 1.30
Sweden 1.10 135
United Kingdom 1.05 —
United States 1.07 1.30
AL 1.00 1.00

* Elaborated based on 250 and 268
Note : All values the table are related to passenger cars ; none of the countries under study
considers trucks in their PSD criteria.

- Ruediger, Basil, ~ Theodor (1999: 15.23)

233 (Measuring Sight Distance on Plan)
2
2.13
N ) L__if’g'w el b S )
, __L,._ 1ot gh' PLANX

Location of cut slope 600 mm cbove
ood surface for stopping sight distance
1100 mm for passing sight distonce.

* Possing S. O
1070 s» 1o 1300 ~m

2.13 2
- AASHTO Geometric Design of Highways and Streets (1994: 140)



2.13
600
1100
2.13
3 1070
150 1300
900
213 900
900+ AASHTO 500
10 500
50
2.3.4
2.14
‘gb Sw S/EHT O/ISTANCE > /500"
E% ON ALTERANATEC
:
3

LENGTH O0F HIGHWAY — STAT/ONS

EXAMPLE.: ALT. C— .a INDEX Tt/ o\ ZS«68'/0

(Sight Distance Profile)

a



Highway Capacity Manual ; HCM (1994)

0
1500 (460
2
Index

Sight Distance Index

HCM . 1994
No Passing Zones

v/c Ratio

Percent No Passing Zones

24

Sanchez (19%)

“InRoad”
(Ramp)
AASHTO

Control line

3

375 (115 )
)
HCM . .1965 Sight Distance
1500
2.14
[AL +A2 + A3+ A4+ A5/ L (2.6)
Percent
1500
2.14
[L-S1+S2+S3+ 4+S5]/L (2.7)
3
(cross slope) middle ordinate
3
The Intergraph 225 MicroStation workstation
3 AASHTO
3
AASHTO

2.15



moo +—t——-4+H —L11
>0 3103 P60 X W
*MiIeSkn;MeIilt in

Ocdd %ﬂm/h Hi Zﬁc‘l

~— —t—n—u«—..ﬁlv

00 § L1« iaji- 11 [ 1al 1o =
o L % Jo* in m
i e taij» *e
ul }# osn '%f’@ I Vi2asa*,
MuolCrart b ISil)
2.15

»Sanchez (1994: 104)

Middle ordinate

(Minimum vertical curve length)

AASHTO 22-47 % middle ordinate
2.15
2.15

_ X-Slope = 0.08 X-Slope = 0.06
Algebraic 2-D 3D 3D %

Difterence M Min VC Min. VC Decrease Min. VC Decrease

(%) (m) (m) (m) (ml

A=z14 2.44 339 11 244.14 2X.0 262.44 22,6
06 339 11 22X.30 32.7 248.4 1 26.7
4.21 339.1 1 201.47 406 224.03 33.9
6.49 339 11 1X0.14 46.9 203.61 40.0
A=zI2 2.44 290.66 209.70 21.9 225.25 225
3.05 290.66 195.99 32.6 213.06 26.7
4.21 290.66 173.13 40.4 192.33 33.8
5,49 290 66 15534 46.6 175 26 39.7
A=10 2.44 242.20 174.96 27 X 187.76 22.5
305 242.20 163.37 32,5 17X.00 26.5
421 242.20 144.7% 40.2 160.93 33.6
5.49 242 20 129.84 46.4 146.61 39.5
A=x 2.44 193.77 139.90 27.x 150.57 22.3
305 193.77 13106 32.4 142.65 26.4
4.27 193.77 16.13 40.1 128.9 335
5.49 193.77 104.24 46.2 117.96 39 1

: Sanchez (1994: 106)



Glennon (1987)

Hedman (1990)

25
’ CAD
CAD
2 : AutoCAD Bentley AutoCAD
70 % ( , 2537: 627-735)
CAD
NovaCAD Softdesk
AutoCAD
MOSS Softdesk NovaCAD Eagle-Point Intergraph Geopak
Inroads
. 1980 Transportation Research Board
[TRB]
5 (Sight Distance) (Interchange)
(Intersection) (Alignment) (Cross Section)
National Cooperative Highway Research Program (NCHRP) Federal

Highway Administration (FHWA)
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