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Saravut Sripiangchan 2010: A Study and Development of Interchange Geometric
Design Checking Program. Master of Engineering (Civil Engineering), Major Field:
Civil Engineering, Department of Civil Engineering. Thesis Advisor:

Assistant Professor Watcharin Witayakul, M.Eng. 134 pages.

The purpose of this research is to study and develop a computer program for checking
interchange geometric design. The objective of this program is providing fast and accurate
results and lower expense when comparing to commercial software in the market. Any
engineer who has no experience in the highway design will have an opportunity to gain
knowledge in the design or assist senior engineers. The DOH and AASHTO standards are used
to be reference. The computer programs developed consist of 5 parts; Horizontal alignment
design checking, Vertical alignment design checking, Super elevation design checking,

Merging-Diverging checking and Vertical Clearance checking.

The developed program is thus suitable for design checking that involve complication

and repetitive computations which inhere to the nature of the interchanges.

Student’s signature Thesis Advisor’s signature
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2. Diamond Interchange
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5. Semi-directional and Directional Interchange
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A3: ATUNHAN (2550)
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FarzaoananatunimMIuuziilld AASHTO (2004) 1ANNNNUDIFINIAATAY

ATZUATITNMINZ AN A4 liTeend1 300 u.adaalu 1w 16

EN-EN OR EX-EX EX-EN TURNING ROADWAYS EN-EX (WEAVING)

T o | Pk

o -

1 ® NOT APPLICABLE TO
CLOVERLEAF LOOP RAMPS

SYSTEM TO SERVICE TO
SERVICE SERVICE
coR
FULL ‘i:‘" FULL o ST st”:‘g.f_e INTERCHANGE INTERCHANGE
FREEWAY FREEWAY THARR: W
FOR FDR CHANGE CHANGE Ot | oo on Tt | con of
FwyY, FOR FwY, FDR

MINIMUM LENGTHS MEASURED BETWEEN SUCCESSIVE RAMP TERMINALS
300 m 240 m 150 m 20 m 240 m 80 m 0 m 480 m 480 m| 300
4

| &0 m
oo 113 | soo 111 500 111 400 111 (800 1) 600 T11 (2000 f'Jle 111 | (1600 f(}l w000 111

NOTES: FOR - FREEWAY DISTRIBUTOR ROAD EN - ENTRANCE
COR - COLLECTOR DISTRIBUTOR ROAD Ex - EXIT

THE RECOMMENDATIONS ARE BASED ON OPERATIONAL EXPERIENCE AND NEED FOR FLEXIBILITY AND ADEQUATE
SIGNING. THEY SHOULD BE CHECKED IN ACCORDANCE WITH THE PROCEDURE OUTLINED IN THE HIGHWAY CAPACITY
MANUAL [4) AND THE LARGER OF THE VALUES IS SUGGESTED FOR USE. ALSO. A PROCEDURE FOR MEASURING THE
LENGTH OF THE WEAVING SECTION IS GIVEN IN CHAPTER 24 OF THE 2000 HIGHWAY CAPACITY MANUAL (4).

THE “L" DISTANCES NOTED IN THE FIGURES ABOVE ARE BETWEEN LIKE POINTS, NOT NECESSARILY "PHYSICAL" GORES.
A MINIMUM DISTANCE OF 90 m [270 T1) IS5 RECOMMENDED BETWEEN THE END OF THE TAPER FOR THE FIRST ON
RAMP AND THE THEROETICAL GORE FOR THE SUCCEDING ON RAMP FOR THE EN-EN (SIMILIAR FOR EX-EM).
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Level of Ramp Design Speed ,mph. (kph.)
Service <20 21-30 31-40 41 -50 251
(S 32) (34-48) (50-64) (66-80) (= 82)

A b b b b 600
B b b b 900 900
C b b 1,100 1,250 1,300
D b 1,200 1,350 1,550 1,600
E 1,250 1,450 1,600 1,650 1,700
F WIDELY VARIABLE

HIEeYA: a  For 2 Lane Ramp, Multiply the Value by 1.7 for <20 mph (S 32)
1.8 for 21 —30 mph (34-48)
1.9 for 31— 40 mph (50-64)
2.0 for 241 mph (= 66)

b Level of Service not attainable due = to restricted design speed
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Highway Design Speed (km./hr.) 50 60 70 80 90 100 110 120

Ramp Design Speed (km./hr.)

Upper range (85%) 40 50 60 70 80 90 100 110
Middle range (70%) 30 40 50 60 60 70 80 90
Lower range (50%) 20 30 40 50 50 50 60 70

: NITUNKAN (2550); AASHTO (2004)
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(Desirable) LLazmmqﬁsﬁwq A (Absolute Minimum)

M319N 3 WIATTIUMTOONULUAUTVIABA FIHTUNUINANTEAY

Absolute
Desirable
Design Element . Minimum
Unit Standard

Standard
Loop Ramps
Design Speed kph 60 40
Minimum Horizontal Radius m 130 50
Maximum Superelevation % 6 10
Maximum Gradient (up) % 4 6
Maximum Gradient (down) % 5 7
Minimum Stopping Sight Distance m 90 50
Semi-directional Ramps
Design Speed kph 70 50
Minimum Horizontal Radius m 190 75
Maximum Superelevation % 6 10
Maximum Gradient (up) % 4 5
Maximum Gradient (down) % 4 6
Minimum Stopping Sight Distance m 130 70
Directional Ramps
Design Speed kph 90 70
Minimum Horizontal Radius m 335 155
Maximum Superelevation % 6 10
Maximum Gradient (up) % 4 5
Maximum Gradient (down) % 4 6
Minimum Stopping Sight Distance m 170 110

31: AASHTO (2004)
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. Absolute
Parameter Desirable Lowest
Standard
Standard

A. GEOMETRIC CROSS SECTIONS OF MAIN RAMP

Lane width 3.50 m. 3.50 m.

Outer Shoulder Width 2.50 m. 2.00 m.

Inner Shoulder Width 0.70 m. 0.50 m.

Ultimate Median Width (Barrier Type) 3.00 m. 2.60 m.

Minimum Vertical Clearance 525 m. 5.00 m.

Maximum Gradient 4% 4%

Maximum Superelevation 4% 6%
B. DESIGN SPEED RELATED STANDARDS FOR MAIN RAMP

Design Speed 100 kph. 80 kph.

Min. Stopping Sight Distance 205 m. 157 m.

Min. Horizontal Radius with 4% superelevation 490 m.

Min. Horizontal Radius with 6% superelevation 435 m.

Vertical Curvature K Value (crest) 105 62

Vertical Curvature K Value (sag) 51 37
C. GEOMETRIC CROSS SECTIONS TO RAMPS

Maximum Gradient (uphill) 4% 5%

Maximum Gradient (downhill) 4% 6%

Maximum Superelevation 6% 8%

Outer Shoulder Width 2.50 m. 2.50 m.

Inner Shoulder Width 1.50 m. 1.50 m.

Single Lane Width 4.50 m. 4.50 m.

Two Lane Width 7.00 m. 7.00 m.

Entry Taper 1:30 1:30

Exit Taper 1:30 1:30
D. DESIGN SPEED RELATED STANDARDS FOR RAMPS
D1 DIRECTIONAL RAMPS

Design Speed 50 kph. 50 kph.

Minimum Horizontal Radius with 6% superelevation 90 m.

Minimum Horizontal Radius with 8% superelevation 80 m.

Min. Stopping Sight Distance 63 m. 58 m.
D2 LOOP RAMPS

Design Speed 40 kph. 40 kph.

Minimum Horizontal Radius with 6% superelevation 55 m.

Minimum Horizontal Radius with 8% superelevation 50 m.

Min. Stopping Sight Distance 45 m. 45 m.

31: AASHTO (2004)



M9 5 NWG\iﬁW‘l‘lfﬂiﬂ@ﬂl,!,‘]J‘]J@gﬁulieUWﬂiﬁﬁﬂlﬁlﬁﬂNWﬁD\iﬁLﬁE‘L!E]ﬂlﬁﬁ]\‘l

32

Desirable Absolute
Parameter Standard Lowest
Standard
A. GEOMETRIC CROSS SECTIONS OF MAIN RAMP
Lane width 3.60 m. 3.60 m.
Outer Shoulder Width 3.00 m. 3.00 m.
Inner Shoulder Width 1.00 m. 1.00 m.
Ultimate Median Width (with 3 lanes) 6.30 m. 3.60 m.
Verge Width 0.50 m. 0.50 m.
Minimum Vertical Clearance 525 m. 5.00 m.
Maximum Gradient 3% 5%
Maximum Superelevation 4% 7%
B. DESIGN SPEED RELATED STANDARDS FOR MAIN MOTORWAY
Design Speed 120 kph. 100 kph.
Min. Horizontal Radius with 4% superelevation 290 m. 210 m.
Min. Horizontal Radius with 7% superelevation 720 m.
Vertical Curvature K Value (crest) 165 100
Vertical Curvature K Value (sag) 65 40
C. GEOMETRIC CROSS SECTIONS TO RAMPS
Maximum Gradient (uphill) 4% 5%
Maximum Gradient (downhill) 4% 6%
Maximum Superelevation 6% 10%
Outer Shoulder Width 3.00 m. 3.00 m.
Inner Shoulder Width 1.00 m. 1.00 m.
Single Lane Width 4.00 m. 4.00 m.
Two Lane Width 7.20 m. 7.20 m.
Entry Taper 1:50 1:30
Exit Taper 1:50 1:30
D. DESIGN SPEED RELATED STANDARDS FOR RAMPS
D1. DIRECTIONAL RAMPS
Design Speed 90 kph. 70 kph.
Minimum Horizontal Radius with 6% superelevation 335 m.
Minimum Horizontal Radius with 10% superelevation 155 m.
Min. Stopping Sight Distance 170 m. 110 m.
D2. LOOP RAMPS
Design Speed 60 kph. 40 kph.
Minimum Horizontal Radius with 6% superelevation 130 m.
Minimum Horizontal Radius with 8% superelevation 50 m.
Min. Stopping Sight Distance 90 m. 50 m.

A3: NTUN19MAI (2539), AASHTO (2004)
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CROWNED PAVEMENT
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2. MIYNUYDUDUU (Superelevation)
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[ ‘?00 Note: In recognition of safety considerations,
emax = 4.0% should be limited to urban conditions
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[ 20+
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Radius of curve (m)

VE20kmh  VaE30kmh Ve40kmh  VeS0kavh  VEGOkmm Va70kmih VEBOkmm VESOkmm Vo 100 kmi
_Lim} L {m) L {m) L (m) L (m) L {m) L fm) L (m) L im)

R [ 2 4 e 2 4 e 2 4 « 2 4 e 2 4 e 2 4 8 2 4 e 2 4 e 2 4
(m) (%) Lns Lns (%) Lns Lns (%) Lns Lns (%) Lns Lns (%) Lns Lns (%) Lns Lns (%) Lns Las (%) Lns Lns (%) Lns Los
7000 C 0 O NC O O NC 0O ©O NC O O NC D O NC O O NC O O NC O © NG 0 0
BOO0 NC 0 O NC O 0 NC 0 © NC O O NC O O NC O O NC @ O NC O O NC 0 O
300 NC 0 O NC O ©0 NC O O NC O O NC O O NC © ©O NC O O NC O O RC 18 28
2500 NC 0 O NC O 0 NC O O NC O O NC O O NC O O NG O O RC 15 23 RC 16 25
2000 NC 0 © NC © O NC O © NC © O NC O O NC O O RC 14 22 RC 15 23 22 18 27
100 HC 0 © NC 0O O NC O O NC O O NC O O RC 13 20 RC 14 22 23 18 28 26 21 32
400 NC 0 0 NC D O NC O 0 NC O O NC O O RC 13 20 21 15 23 24 18 28 27 2 33
130 NC 0 © NC © © NC O © NC © O NC 0 O RC 13 20 22 16 24 25 19 20 28 23 M
1200 NC 0 © NC O O NC O O NC © O RC 12 18 RC 13 20 23 17 25 26 20 30 29 24 38
100 NC 0 ©O NG O O NC D O NC O O RC 12 18 22 14 22 25 18 27 28 21 32 32 28 %
800 NC 0 0 NC 0 © NC O O RC 11 17 RC 12 18 24 18 24 27 19 29 30 23 3 34 28 42
B0 NC © © NC O 0 NC O © RC 11 17 21 13 19 25 18 25 28 20 30 32 28 37 35 20 43
70 NC 0 0 NC 0 0 NC O © RC 11 17 23 14 21 27 18 27 30 22 32 34 26 38 37 30 45
600 NC 0 © NC O 0 RC 10 15 21 12 17 25 15 21 29 19 28 32 23 35 36 28 41 3§ 32 48
50 NC 0 O NC O O RC 10 15 23 13 19 27 16 24 31 20 30 35 25 238 238 20 44 40 33 49
400 NC 0 © NC 0 O 21 1 18 25 14 21 30 18 27 34 22 37 27 40 40 31 46 R_=4%0
300 NC O O RC 10 W 24 12 19 28 16 23 43 20 30 38 25 37 40 28 43 R_=375
250 NC 0 ©0 RC 10 14 26 13 20 30 17 25 36 22 32 39 26 38 R_=280
200 NC 0 0 23 11 17 28 14 22 33 18 27 38 21 M R_=215
175 NC 0 0 24 12 17 20 15 22 35 1 20 3§ 23 3§
150 RC § 14 25 12 18 31 18 24 37 20 M 40 24 38
140 RC ® 14 26 12 19 32 16 25 3B 21 32  R_=150
130 RC § 14 26 12 18 33 17 25 38 21 N
120 RC & 4 27 13 W0 34 1T 26 3 22 3
10 RC 8 14 28 13 20 35 18 27 40 2 2N emax = 4%
100 21 8 14 26 14 21 36 19 28 40 22 33 cd k. ;:l:”;;m“w
80 22 10 15 30 14 22 37 19 20 R.=100 N = rateofsuperelevation
B0 24 11 W 32 15 23 A3 0 20 L = minimum length of runoff {does not include tangent
0 25 11 17 33 16 4 3§ 20 W runout) as discussed in "Tangent-to-Curve Transition™
60 26 12 18 35 17 25 40 21 M . :ﬂmm'lcmmw“
28 13 19 AT w27 R = 60 o
0 30 14 20 38 19 28 RC = r::;:ve adverse crown, superelevate at normal crown
30 36 A R R0 Use of epax = 4% should be limited to urban conditions
20 38 17 28

4 v o 1 @ {
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31: AASHTO (2004)
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LEGEND

A = Typical ramp entrance terminal

_1' B = Typical ramp exit terminal

C = Typical recovery taper

D = 50’ minimum with 100’ desirable

H = Minimum tangent distance to provide superelevation transition on ramp
R ] J = Arc length requirement of transition curve

O = Radii on ramps to be compounded at a ratio not to exceed 2:1

R = Minor convergence

S = Minor Divergence

L | T = Minimum radius of curvature based on highway classification

MWA 25 99AY5YNOUVBITRUMPET INTERCHANGE
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LEGEND

A = Typical ramp entrance terminal

B = Typical ramp exit terminal

C = Typical recovery taper

E = Length of speed change lane based on design speed of highway

G = 3-centered curve for WB-50 design vehicle

H = Minimum tangent distance to provide superelevation transition on ramp
J = Arc length requirement of transition curve

K = Directional Island

P = Angle to be adjusted to conform with traffic pattern with 75 degree as minimum

MW 26 99AU35¥NOVVBI DIAMOND INTERCHANGE

=y

s

LEGEND

A = Typical ramp entrance terminal
B = Typical ramp exit terminal

C = Typical recovery taper

D = 50" minimum with 100’ desirable

centered curve for WB-50 design vehicle

mum tangent distance to provide superelevation transition on ramp

I = Minimum 3 seconds travel time
J = Arc length requirement of transition curve
K = Directional Island

N = Minimum distance for and

ge ditch

MWA 27 94AU5¢ NOUVBY PARTIAL CLOVERLEAF

INTERCHANGE



LEGEND
A = Typical ramp entrance terminal

B = Typical ramp exit terminal

C = Typical recovery taper

D =50’ minimum with 100’ desirable

E = Length of speed change lane based on design speed of highway

F = Case lll sight distance based on design speed of highway

G = 3-centered curve for WB-50 design vehicle

H = Minimum tangent distance to provide superelevation transition on ramp
I = Minimum 3 seconds travel time

J = Arc length requirement of transition curve

K = Directional Island

N = Mini distance for and drainage ditch

0 = Radii on ramps to be compounded at a ratio not to exceed 2:1

NN 28 997152 NOVWDI SEMI CLOVERLEAF

50

INTERCHANGE

LEGEND

A = Typical ramp entrance terminal

B = Typical ramp exit terminal

C = Typical recovery taper

D = 50" minimum with 100’ desirable

H = Minimum tangent distance to provide superelevation transition on ramp
I =Minimum 3 seconds travel time

J = Arc length requirement of transition curve

L = Typical weaving section

M = Typical recovery taper with weaving section

N = Minimum distance for standard shoulders and common drainage ditch
0O = Radii on ramps to be compounded at a ratio not to exceed 2:1

MNA 29 047152NOVVDY FULL CLOVERLEAF INTERCHANGE
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1.779a% (Crest Vertical Curve)

2. TRanane (Sag Vertical Curve)

Vp)/{ +G,

A

///f:\“\-{ _-—-/"/,/
3 -

TYPE I

CREST VERTICAL CURVES

TrPE I
SAG VERTICAL CURVES

G, and G, = Tongent grades in percent

A = Mlgebroic difference in grode
L = Length of wverlicol curve

d' (% Y Q'
MW 30 aNBUZVDI IALUIAT
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ASEIA 1 - szozuouiiulumsvigainlasiasaiy (Stopping Sight Distance)
fvuaszaumenganmouy 1.15 was ludiiagge 020 was waznsdif 2 : ssuy
umaﬁmﬁaumsﬁuw% (Overtaking Sight Distance) uaziwmmaﬁuﬂmnmq (Intermediate
Sight Distance) S11HUAANNGIVOIIZAVTIA 1.15 a5 TJdsiagge 1.15 wasnniouu
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Stopping Rate of Vertical Curvature, K"
Design Speed
Sight Distance
(km/h) Calculated Design
(m)

20 20 0.6 1
30 35 1.9 2
40 50 3.8 4
50 65 6.4 7
60 85 11.0 11
70 105 16.8 17
80 130 25.7 26
90 160 38.9 39
100 185 52.0 52
110 220 73.6 74
120 250 95.0 95
130 285 123.4 124

nanag: K* = Rate of vertical curvature, K, is the length of curve per percent
algebraic difference in intersection grade (A). K=L/A

#31: AASHTO (2001)

- i%ﬂ%ﬂgﬂiﬂﬂaﬂﬂﬁﬂuuiﬁ)ﬁ‘ﬂﬂﬂ ( Stopping Sight Distance at Sags Vertical

Curve)
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. Stopping Rate of Vertical Curvature, K*
Design Speed
Sight Distance
(km/h) Calculated Design
(m)

20 20 2.1 3
30 35 5.1 6
40 50 8.5 9
50 65 12.2 13
60 85 17.3 18
70 105 22.6 23
80 130 29.4 30
90 160 37.6 38
100 185 44.6 45
110 220 54.4 55
120 250 62.8 63
130 285 72.7 73

nineng: K* = Rate of vertical curvature, K, is the length of curve per percent
algebraic difference in intersection grade (A). K=L/A

31: AASHTO (2004)
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M3 12 ANUaNTRI995UUS U195V IN 1D O

Level of Ramp Design Speed ,mph. (kph.)
Service <20 21-30 31-40 41-50 251
(S 32) (34-48) (50-64) (66-80) (=82
A b b b b 600
B b b b 900 900
C b b 1,100 1,250 1,300
D b 1,200 1,350 1,550 1,600
E 1,250 1,450 1,600 1,650 1,700
F WIDELY VARIABLE
HNWEWG: a For 2 Lane Ramp, Multiply the Value by 1.7 for <20 mph (S 32)

1.8 for 21— 30 mph (34-48)

1.9 for 31—40 mph (50-64)

2.0 for =41 mph (= 66)

b Level of Service not attainable due = to restricted design speed

H Y a 1 (%
ﬂ1‘§1\‘1ﬁ 13 WATIIUNMTODNUUUATULTVIAUAVDINNUINANNTEAL

Desirable Absolute
Design Element Unit Standard Maximum
Standard
Loop Ramp
Design Speed kph 60 40
Maximum Horizontal Radius m 130 50
Maximum Superelevation % 6 10
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Desirable Absolute
Design Element Unit Standard Maximum
Standard
Maximum Gradient (Up) % 4 6
Maximum Gradient (Down) % 5 7
Maximum Stopping Sight Distance m 90 50
Semi - Directional Ramp
Design Speed kph 70 50
Maximum Horizontal Radius m 190 75
Maximum Superelevation % 6 10
Maximum Gradient (Up) % 4 5
Maximum Gradient (Down) % 4 6
Maximum Stopping Sight Distance m 130 70
Directional Ramp
Design Speed kph 90 70
Maximum Horizontal Radius m 335 155
Maximum Superelevation % 6 10
Maximum Gradient (Up) % 4 5
Maximum Gradient (Down) % 4 6
Maximum Stopping Sight Distance m 170 110

N3: ATUNIHAN (2539)
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Desirable  Absolute
Parameter Unit Standard Maximum

Standard

A. Geometric Cross Sections Of Main Ramp

Lane Width m 3.50 3.50
Outer Shoulder Width m 2.50 2.00
Inner Shoulder Width m 0.70 0.50
Ultimate Median Width ( Barrier type ) m 3.00 2.60
Minimum Vertical Clearance m 5.25 5.00
Maximum Gradient % 4 4

Maximum Superelevation % 4 6

B. Design Speed Related Standards for Main Ramp

Design Speed kph 100 80
Min. Stopping Sight Distance m 205 157
Min. Horizontal Radius with 4 % Superelevation m 490
Min. Horizontal Radius with 6 % Superelevation m 435
Vertical Curvature K Value ( Crest ) 51 37

Vertical Curvature K Value ( Sag )

D. Design Speed Related Standards for Ramp

D1 Directional Ramps

Design Speed kph 50 50
Minimum Horizontal Radius with 6% superelevation m 90
Minimum Horizontal Radius with 8% superelevation m 80

Min. Stopping Sight Distance m 63 58
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Desirable  Absolute

Parameter Unit Standard Maximum
Standard
D2 Loop Ramps
Design Speed kph 40 40
Minimum Horizontal Radius with 6% superelevation m 55
Minimum Horizontal Radius with 8% superelevation m 50
Min. Stopping Sight Distance m 45 45

A3: ATUNHAN (2539)

A1519h 15 3JWI'§§§TL!fn'i’é)f]ﬂLL‘U‘]J?9]}11‘!Lﬁ“lﬂﬂﬂam"ll’é)\‘l‘l’]Nﬂﬂ’NﬁLﬁHu@ﬂlﬁﬂi

Desirable Absolute

Parameter Unit Standard Maximum

Standard

A. Geometric Cross Sections Of Main Ramp

Lane Width m 3.60 3.60
Outer Shoulder Width m 3.00 3.00
Inner Shoulder Width m 1.00 1.00
Ultimate Median Width ( Barrier type ) m 6.30 3.60
Outer Verge Width m 0.50 0.50
Inner Verge Width m 0.50 0.50
Minimum Vertical Clearance m 5.25 5.00
Maximum Gradient % 3 5

Maximum Superelevation % 4 7
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Desirable  Absolute

Parameter Unit Standard Maximum
Standard

B. Design Speed Related Standards for Main Ramp
Design Speed kph 120 100
Min. Stopping Sight Distance m 290 210
Min. Horizontal Radius with 4 % Superelevation m 1,500
Min. Horizontal Radius with 7 % Superelevation m 720
Vertical Curvature K Value ( Crest ) 165 100
Vertical Curvature K Value ( Sag ) 65 40
C. Geometric Cross Sections to Ramps
Maximum Gradient (uphill) % 4 5
Maximum Gradient (downhill) % 4 6
Maximum Superelevation % 6 10
Outer Shoulder Width m 3.00 3.00
Inner Shoulder Width m 1.00 1.00
Single Lane Width m 4.00 4.00
Two Lane Width m 7.20 7.20
Entry Taper 1:50 1:30
Exit Taper 1:50 1:30
D. Design Speed Related Standards for Ramp
D1 Directional Ramps
Design Speed kph 90 70
Minimum Horizontal Radius with 6% superelevation m 335
Minimum Horizontal Radius with 8% superelevation m 155
Min. Stopping Sight Distance m 170 110
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Desirable  Absolute

Maximu
Parameter Unit Standard m
Standard
D2 Loop Ramps
Design Speed kph 60 40
Minimum Horizontal Radius with 6% superelevation m 130
Minimum Horizontal Radius with 8% superelevation m 50
Min. Stopping Sight Distance m 90 50

A3: ATUNHAN (2539)
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3. MIYNVDUNUU (Superelevation)
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4. ANV IAINUYBY (Spiral Length)
Yy 9 v oo Jdou o AsY I~
ANNeIve IR UM FUTUTAUSA TAINes1y  ansalumseenuuy
ANUNAIVEIDUY  LAZMTINVELIUHBBALUL eNINTaAsIvEeL TaeriAmnNue TAIAY

WounINToya lAIN19T I MeURuANNEIV0I IRINUM DY AUAUNS

SxexW 4
€S s ¢ (@uMsn 1)
100
Taen I, - Anuen Ifedunos, .
S = Relative Slope H191nM15199 16
e = 9A5INMTINVOUOUUBONLUVLY, %
W = ANUANFDIITNTNENVO VDU, W,

4 v v d ' ] Y
Vni]\‘iﬁ 16 LFAAIANUANNUTISHINAINSIDDNUUUNUNITINVDUDIUUUDIDUUUUIA 2

¥OI95195
ANNSIVONUVY Maximum Relative Slope
NN./BN. 1:S min
30 1:120
35 1:128
40 1:135
45 1:143
50 1:150
55 1:158
60 1:165
65 1:173
70 1:180
75 1:188
80 1:195
85 1:203
90 1:210
95 1:218
100 1:225
105 1:233
110 and Over 1:240
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6. ANYIIVBINTVYYYDIVINVTI AN ITULII/AANIIULT (Acceleration Length/

Deceleration Length)

' o [ ' < .

AUYIVBINITVYIYYDIVI NI AINIUNITLII/ aANINLTI ( Acceleration Length /
. A q 9 YA v Ny o 2
Deceleration Length) e ldausadivsessnniavan lasdnlasans seezasiaeulae
@ dy 4 Y A ~ o

mimmmsmumﬂuﬂau ua’ﬁ]aum@y’aaﬂﬂiuiﬂmﬂiu NDNIUNUAINUITIUDINITVYY

1 a a o [ ' < . .
FOIVT VT TUNWAY F1HTUNITLII/ AANINLTI (Acceleration Length / Deceleration Length)

AUINTTIUVOI AASHTO Aduaadlu mna 35 taz M 36 MuaIay



_Metric
Acceleration length, L {m) for entrance curve design speed (km/h)
Stop
Highway condition 20 30 40 50 60 70 B0
Speed and initial speed, Vs (km/h)
Design reached,
speed, V Va
(km/h) (km/h) 0 20 28 35 42 51 83 70
50 37 60 50 30 - - - - -
60 45 95 80 65 45 - - - -
70 53 150 130 110 90 65 - - -
80 60 200 180 165 145 115 65 - -
90 67 260 245 225 205 175 125 35 -
100 74 345 325 305 285 255 205 110 40
110 81 430 410 390 370 340 290 200 125
120 88 545 530 515 490 460 410 325 245
Mote: Uniform 50:1 to 70:1 tapers are recommended where lengths of acceleration lanes exceed 400 m.

— —_— — — -

O T
—= Vo 36m 2 N 7 Va Vo
v'u L——h

L L

TAPER TYPE PARALLEL TYPE

H [} ° o 1 < .
ﬂﬂ/‘lﬁ 35 ANYNIVDIFOIVTNIVTAINTULTIAINLT Y (Acceleration Length)

f31: AASHTO (2004)

Metric
Deceleration length, L (m) for design speed of exit curve V’ (km/h)
Highway Stop
design  Speed _condition 20 30 40 50 60 70 80
speed, V reached, For average running speed on exit curve V', (km/h)
km/h)  V, (km/h 0 20 28 35 42 51 63 70
50 47 75 70 60 45 = = = =
60 55 95 90 80 B85 55 - - -
70 63 110 105 95 85 70 55 - -
80 70 130 125 115 100 90 80 55 -
20 T 145 140 135 120 110 100 75 60
100 85 170 165 155 145 135 120 100 85
110 91 180 180 170 160 150 140 120 105
120 98 200 195 185 175 170 155 140 120
V = design speed of highway (km/h)
Vs = average running speed on highway (km/h)
V’ = design speed of exit curve (km/h)
Vs = average running speed on exit curve (km/h)
- — ——
_______ —— _T e —— -— _—
Vo [ 3.6m [12 T1] Vg == '\_\
Va
L L
PARALLEL TYPE TAPER TYPE

H 1 o o 3 .
anﬁ 36 AYUYNIVIITDIVTNNTAIHIVAAAINLTI (Deceleration Length)

31: AASHTO (2004)
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7. AMUYIIVOINTHIBDON/141 (Taper Length)

1 4 [l a A o [ 1 <
AINY1IVDN Taper 5031‘5]ﬂlﬁ@\iﬂ'm']ﬂﬂf@\?ﬂﬁ'mﬁlﬁﬁMWLﬁ‘HﬁTﬁi‘ULﬁQ/ﬁﬂﬂ'ﬂulﬁ?
asdeu Tasmsiannulau udrloudoyaas i) luTisunsy ieieniuanue1Ives Taper

ANATTIU Aauaaalu a151eh 13 D9 131990 15
8. AMNVIIVBINITAUNILUETVINDT (Weaving Length)

ANNBNVBIMTAAUNTEUAVI195 (Weaving Length) a529d0U Iagn15ian1uen

Y [
YOIMIAAUNTZUAIT19T (Weaving Length) Harnuau udrtloudeyaadliIulisunsy iive
MBVUAUAINEIVBIMTAAUNTZIAVTINT (Weaving Length) anuanasgiuinuziililae

AASHTO 718 300 %,
9. ANUAAFUGIgalULsaz Ramp

as1vd0U TaunsasavdouaNuaInFuIINToyaTAINIeAe uaufeuiuIATg I

= A = o
AunLaad Il @15199 13 59 A15199 15

P A
10. ANV 1AINIIAY

< Y a Y Y} v

iWumsasiaaeuanueninamas  Tasmstleunnuennldwindeya i
auneimTeufioua K (Rate of Vertical Curve) MuuATFIU d 15D A1K (Rate of
Vertical Curve) 1189101150001V 189107211081 TAIN AL AWAA 1NN FASIAYD

ANVAIAFU ASTUNT

K = L/A (@uNIN 3)
Tag K = Rate of Vertical Curvature
L = ANve Taams luan

A = AWAA 1NN NNFAUAVDIAINAAFY
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M K dmSumseenuuuanuevedlsenitag Iaamae amnasgiy AASHTO

HAAING A15199 17 1aE A1519718 Aud19a L

d' v Y o
139N 17 Szﬂzﬁﬂﬂﬁﬂﬂaﬂﬂﬂﬂﬂl‘!jﬂﬂﬂﬂ

Design Speed  Stopping Sight Distance (m) Rate of Vertical Curvature, K'
(km/h) Calculated Design
20 20 0.6 1
30 35 1.9 2
40 50 3.8 4
50 65 6.4 7
60 85 11 11
70 105 16.8 17
80 130 25.7 26
90 160 38.9 39
100 185 52 52
110 220 73.6 74
120 250 95 95
130 285 123.4 124

31: AASHTO (2004)
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Design Speed Stopping Sight Rate of Vertical Curvature, K*
(km/h) Distance (m) Calculated Design
20 20 2.1 3
30 35 5.1 6
40 50 8.5 9
50 65 12.2 13
60 85 17.3 18
70 105 22.6 23
80 130 29.4 30
90 160 37.6 38
100 185 44.6 45
110 220 54.4 55
120 250 62.8 63
130 285 72.7 73

31: AASHTO (2004)
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e SRR, R e Elev. Al e Diff. of Superelevation DE'E::IH E'“E-:;;:mer Elevation Checking at
Control Line Checking ou';: to our; to Merge or Diverge
1 [ cjom G sl 2
mafau/mannn |0.000 [+ o000 2] [o.000 |z OK 0.00 [z o000 |5 OK
2 muwin 0.000 |4 jnooo |2 joooo 0.00 =)
mugsw/maen | - (0000 £ o000 2] 0000 H oK oK
3 mawin [ ~][o000 lz” |ﬂDDﬂ |3ﬂ |DDDO 0.00 [ [ooo0 |2
masde/masan [ | [0.000 oK 0.00 B oK 3
mass/manan |u.oou Eﬂ |u.uou Eﬂ |u_uou Eﬂ oK 0.00 =) [oooo oK
2 me= jan | T
magsw/manan [ -] [0.000 [z o000 [z jooo0 |2 oK oK L
5 munen __cJom o oo o
mskawmesn _<|[000 oo oo o ox
7 mumin [ ~|oooo 2 jooo0 |2 joooo ] 0.00 [z] o000 [5]
mudsa/maen [ - [0.000 |2 [oooo [ joooo oK 0.00 [+ [oooo = oK
B i R
musEes/manen |0.000 [z [nooo |5 jpooo 5 OK 0.000 |3 OK =
I\%/ Check ] Lils Result A seckiomens
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- g Elev. At Dist. To Critical
» E— Ramp Station Al ex P
- Rampuse :] 0.000 = lo.000 <] oooooooo 2] o.oo
Ramp 4w :] 0.000 =/ o.000 ~| |0.0000000 =~/ o.00
= Ramp a=a E] 0.000 | |o.oo0 =/ 0.o0ooooo = o.00
Ramp 4w E] 0.000 +| |o.oo0 =/ 0.ooooo00 = o.00
= o E] 0.000 ~| o.000 ~| |0.0000000 +] o.00
Ramp 4w E] 0.000 =/ lo.000 ~| |0.0000000 ~| o.00
% Ramp a=n E] 0.000 | |o.oo0 =/ 0_ooooooo = o.00
Ramp #hw E] 0.000 +| o000 =~/ 0.ooooooo = o.00
= i E] 0.000 ~| lo.000 +| |o.o000000 4| o.00
Ramp 4w E] 0.000 =/ lo.000 ~| |0.0000000 =~/ o0.00
- Ramp a=n :] 0.000 = |o.oo0 =] 0_ooooooo = o.o0
Ramp 4w :] 0.000 = o000 =] oooosooo |- oo
-
f Check | Lls Result

W | (| (L L (R R

| [P

Elev. At
Critical
Outer Edge

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

| (W (W R L (R R

W) [

Thickness of Vertical Clearance
Structure m.

0 < 0.000 £
o = l0.000 3
] = 0.000 =
o +| |o.oo0 =
o =/ |o.000 =
o = l0.000 2

WVertical Clearance
Checking

OK

ﬁ Back to Mer)
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Tasduvos

NORMAL CROWN

NO. OF LANE

DESIGN SPEED

HIGHWAY CALCULATION SHEET

WIDTH OF CARRIAGE WAY / LANE

RADIUS OF CURVE
SUPER ELEVATION

USE

MNC - HC (Tangent Runout)

HC - FS{Lf orLs)

5 (Relative Slope)

MNC - HC (Tangent Runout)
HC - FS (If orls)
5 (Relative Slope)
FC-FSiffor outside edge)
A

SUPER ELEVATION =

Check

2.50

3.50

2

35
60.000
6.5

6.5

44 625
58.013
127.500

46154
60.000
131.8628
36.923
60.000

v | [ | ([ | (<]

Al | (1l | (] (ol | ]

LERE AR E R RREE

Emax = 70
Rmin. = 40
(2x 5 x W2 NC/100)
(LS x 100)/(SE xW))

W (FS - NC)100x 5

{for use spiral curve)

ﬁ Back to Menu
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(No_ of Lanes and Width of Ramp)

wi'[mwrummn

(Mini Raduis of Hon | Curve)

AU VRUL

(Superelevation)

amumnesdsiusen

(Spiral Length)

ANHITITRE NI NATER TN

(Length of Tangent)

ATNHITI T TN TI TS TR

(Length of Auxiliary Lane)

ANULTIVSIT HENEISAN TN

(Taper Length)

ANUINIVATHIUATEURITINT

(Weaving Length)

amunadugigaluusas Ramp

(Maximum of Gradient)

anummIldsmetafinnfoanndlum

(Lenglh of Vertical Curve)
Fnmmat/manmnmlasaadie

(Elevaﬁon and Superelevation at Entrance and Exit Ramp)

FrmandaTes Ramp

(Vertical Clearance at Intersection Point)

PP 1

HINIRTIEEEY HIRALARLER T8N

ﬁ Back to Menu
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MIATIRFAVS=AULA=NTIATILAUL

Tazams
MHUTARTSSEAY
ATATIARBUA T % Feu/maunn
1. 13=63 1 ‘..mnn....‘.-,'..ﬂm
Ramp With Ramp
1.29=éd 1 ‘...-n.-.:...,'...cun
Ramp With Ramp
1.33=4i TR & farsusa
Ramp With Ramp
1449z T ‘...-mnn:-n,'uﬂm
Ramp With Ramp
15490 1 ‘..mnu.:--,'..ﬂm
Ramp With Ramp
1.69=9 i FrmT iR/ menon
Ramp With Ramp
Print

- ‘Output Vertical Clearance’

MW 48 uﬁmgﬂgmmm ‘Output Merging / Diverging’
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MIATINFAVA =AU ™ Iaa2a / ihu
Tazama
MHUBAA =AY
AEATIIHENM & InEeR/InTH
1. 15msnfmudsudnusndanss Ramp HERTIRTINERY
Ramp With Ramp
1.26smsnfmudsuinusndasss Ramp
Ramp With Ramp
1 3gesaendmdsuinaendanss Ramp
Ramp With Ramp
1 4sesasadudsuinundnnes Ramp
Ramp With Ramp
1 56pasafudsuinusadanss Ramp
Ramp With Ramp
1.6tsasadussuinusndanss Ramp
Ramp With Ramp
LIS = s
Check Print ]

MNN 49 uﬁmg‘ﬂu‘umm ‘Output Vertical Clearance’
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- ‘Geometric Cross section to Ramp’

8-/ Highway Standard Sett

Highway Standard
Geometric Cross Sectionsto Ramp | Design Standard Related Standards for Ramps I AundliaryLength - Deceleration Length I AundliaryLength - Acceleration L * | *
For Motorway For Highway
Unit Desirable Standard  Absolute Minimum St

Max_ Gradient - Uphill * |40 |50 <] 5.0 =
Max. Gradient - Downhill % (40 + 6.0 ] 60 2
Max. Superelevation % 60 [ 100 <] [100 =
Outer Shoulder Width m 3 0 [ES ::i_ﬁ 1[5 =
Inner Shoulder Width m [10 < [0 s [o5 n
Single Lane Width m (45  [+5 Hjas -
Two Lane Width m [72 = 72 <] [70 =
Entry Taper - 150 1:30 1:20
Exit Taper - 1:50 1:30 1:15

@ Back to Menu

MNN 50 LLﬁﬂQgﬂLL‘U‘U‘UEN ‘Geometric Cross section to Ramp’



- ‘Design Standard for Ramp’

Highway Standard

||_| Geometric Cross Sections to Ramp | Design Standard Related Standards for Ramps | AundliaryLength - Deceleration Length I AudliaryLength - Acceleration L+ | *
For Motorway For Highway
Unit Desirable Standard  Absolute Mini St

1. Directional Ramps

Design Speed kph [90.0 < oo <] o0 =
Min_Horizontal Radius with 6% m 3350 oo Sy R
Min_Horizontal Radius with 10% i =] 0.0 < [160.0 :
Min.Stopping Sight Distance m [1700 =] oo = (0.0 =
2. Loop Ramps
Design Speed kph [60.0 =] 400 =] [40.0 =T
Entry Taper m [135.0 < oo =/ 0.0 =
Exit Taper m 0.0 =] s0.0 |z s0.0 =
Min. Stopping Sicht Distance m (900 <] 500 <[00 z

ﬁ Back to Menu
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- ‘Auxiliary Length’

Highway Standard

Design Standard Related Standards for Ramps | AwdiaryLength - D ion Length | AuwdiaryLengh - Accelerstion Length o

Acceleration Length
Exit Design Speed
Highway Design Speed 0 20 30 40 50 60 70 80

s0 60 BB Epr ZHp H 0 = |0 =i H |0 =
60 35 [0 Kes Hies B BHpPe BHpP BHpP B
70150 {30 o B B B B B B
so 200 N0 B[ s EHs BHE B BP B
o0 60 s B s B Hiz BHpE B B
w0 55 BB B BB 2 2 » B B o HR
1o (30 a0 BB Zpn P o EHPEo Bz B
120 545 [ 530 B [5is Effe0 e a0 BB B B '

@ Back to Menu
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1
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duilsfnTieEsy HAMIRTINEEY

Tmmisenyaasanun s e luusecinma
(No. of Lanes and Width of Ramp)

Fadldemanusgn

miaTRdaud sl uNUn i

iod

(Minimum Raduis of Horizontal Curve)

ATHATBURNL.
(Superelevation)
armmnesldsiusen
(Spiral Length)

ANHINIRSE AT AT IR

(Length of Tangent)

ATIHT TR T AR T T TR

(Length of Auxiliary Lane)
ATHITINRTHEYesAN TeELN
(Taper Length)
AT IETIA LS ITIT
(Weaving Length)
aTaEaiugsgalunsas Ramp
(Maximum of Gradient)

2.
TIHLTI LAY

CHNE T A

arummldamedad
{Length of Vertical Curve)

7 Fnamet s/ mannnimnsaa i
(Elevation and Superelevation at Entrance and Exit Ramp)

dsuinmmndnnes Ramp

(Vertical Clearance at Intersection Point)

faGarudaTiegsn

ﬁ Back to Menu

i Y
NN 53 N’dﬂﬁGl‘i’JfﬂﬁT@Uﬁ’J!LﬂiﬁWUﬂuﬂNﬁﬂﬁNﬂ

i mansasaumsay maainnd
MIATRFLASzALLEANTTATAILOUU
Tazams nogfunwwaneiog Menaaay 321 was saraasead aw 81
HUANSTEAY  swasussasTran
MIAT 1A ] LT ﬁ'iu]mlmn
1. 15z 1 FEARTT afnl:hrﬂlnm
Ramp E With Ramp B
1236 T BRI & ,'nﬂllllﬂ
Ramp A With Ramp C
1 35=6; ¥ T fr-ausn
Ramp F With Ramp D
1 434 * FramaEeu/n-sunn
Ramp B With Ramp D
1.55=4; 1 Framas frr-ausa
Ramp E With Ramp A
1.69=6 1 FramadEeuf-suna
Ramp F With Ramp C
o p—
i _
Check Print

HIM AT

PASS

PASS

PASS

PASS

PASS

PASS

MNA 54 WANTATNADUATLAVLUALMITONVOLOUU B i]‘ﬂaﬂfm



MIATIVHBUANTZAD o ARaA [ AT

Tazsms fagfnwwAzsian menaray 321 vas saeansead @ 81

THUSARH =AY wnslguaziuan

MM TEsEsu W Inaen/anim

1.1%8 Fudsuinaadanss Ramp
Ramp E With Ramp A

1 2ssaendudsuinuandanes Ramp
Ramp E With Ramp B

1_3nsaeadmssuinuandans: Ramp
Ramp F With Ramp A

1 Atssaendudsuinusndanes Ramp
Ramp F With Ramp B

1 Snsamendmasuinusndanss Ramp
Ramp With Ramp

1 ftmaasndudsinusndanss Ramp
Ramp With Ramp

HRAIRIIEEEN
PASS
PASS
PASS
PASS
FERTEEE)
Hudi /

MW 55 WaN1IATINAOUA1 D A0A / JATIN

94



95

Y
agiuazvarauenus
agu

msdai llsunsuasnaeumsesnuuumusnaliad M DMena1eszaD Tagld
Ja a s <
TdsunsuluTasseniisiadaale 159U 2008 (Microsoft Visual Studio Version 2008) 1111
{ @ 4 a < :
Tdsunsuiiugiulumsiaun Tdsunsuie I 3mnsaiumalanitwaiesie lunisasieaen
a 1 @ J R~ J A
MIORNUUDMUTVIAAARUNIUNNYDINNLENANszaUll Tiluesdnud 1iuninans
o A A 9 a [ [ I [l = [
mlaianuaulslusesmsesnuuudiusvindiavesniuenaieszauuedd uazd
Y I A A 1 ya A < q Y
annsaldiluniealoreliimns nunmeniiszaumsal lslumsaseaeumsesnuu
2 1 [ 9 ] < 19 A A
AUNUYBINIIENANTZA Y Idpd1NdzaInuazsIai) Tagludeullaninsgiuients
v @ 1o & 9 2 Y Y a J @ dyw <
asrvaeuluuaazanils uaz isuiludesdianuiduaounuaesuiniin uonviniiduily
d 1 a { ] 4 a { ] 4
UszTewiaodaansarunied lifidszaumsaiuiednans Tes i ludinaug luseants
1 @ ' IS o 4 1
ponuuDNLenaNszauIneu asaldiulenmalumsSeuiues Imilunietosslu

Y ' o 9 AA Yo £
ﬂ'li@]i?]i]'ﬁ'ﬁ]ﬁﬂ'lii‘]@ﬂLl,llllﬂ']‘LN'lH‘V]'NﬂJ'ENT]'NLLfJﬂG]'I\ﬁ%ﬂTJhlﬂ Glummw"lmuuauwma BN
v 3 A A A £ A [ o o A a Y a 9 a o [
duiludninseslonitanvziduilse Tesi lumsauiuginams lvusmsaudenssy dmsy

NUBONUULNNLYNANTEAL

9y Y A A a o ) [ a
"U'E')llﬂlﬂiEJ'U‘V]!ﬂ@i]'lﬂﬂ151/‘]1531uWTﬂﬁLLﬂiMﬁWﬂiﬂ@]iﬂﬂﬁ@ﬂﬂ?iﬂﬂﬂllﬂﬂﬂ’l\‘llﬁﬂl’lﬂmﬁ

o cv 1 [ dyd A
SMrsumatenaeszautvatedszmfe
' 4 I~ AW o o o °
1. I ldnediosnnduTusunsun lideamssonsiudsvisessulumsiiau

I Y o S o a wvAa o 19 =
2. ﬁnJ13ﬂGl“b'llﬂﬂ‘]_l?iaTﬂﬁﬁWﬂlﬁﬂﬁcﬁuﬂlﬂﬂﬁgﬂﬂﬂaﬂﬂﬂ'lﬁﬂl T%Ulmmmﬂnmuaz
! 9 @ 4 Y @ ) 1 A o < A '
alsaielunisdsvilyalvaenndesnunessuaiee mveullsunsudusaginuneedgain

NoInaa

3. Sianwgangulumsldan mndesmsiSuljud luldaeandosnuTasimsous
o 1 ] 1 1 J 1
wiildde lideudonamwazaldiielunmsdeTlsunsuuesnnmeusnligeen aunso

Mmldeaneludninau



96

VolauaNU

maudfeyavesTsunsulaenstlondidulsiiaze 31ldumnnmseatudin
91N Digital File 909 1151050 AutoCAD uaziidoyanoudian 3se1alianugeenlums
floudoya uazlinnugennlumsasisdouanugndesvesmsiloudoya Jsnrstimsiann
Tusunsuil WamnsadfenToadeyasin deyalu Digital File vos Tsunsy AutoCAD'A

1 1% wa 19 = 9 os/l ' Y
EJfJNE)ﬁIuiJ@]IWJUlJJ@]fNiJﬂﬁ“ﬂfJWU@qujﬁ %3E’ﬂ1113ﬂaﬂ‘U‘Ll45]GUﬂﬁiﬂJQQﬂ1ﬂ1uﬂ1iﬂﬂuﬂlﬂyaa\1

11/ 140

y A A 9 - : ¥
ﬂ1ﬁWﬁlu’]LW@l%ﬂuTﬂﬂm@Hﬁﬁnﬂ Digital File U84 Iﬂillﬂﬁl] AutoCAD tu1nu Tﬂﬁllﬂﬁll
4

ﬂ’]j@ﬁ’Jﬂﬁﬂﬂﬂ’]i@@ﬂllﬂﬂﬂ’m!im’]ﬂmﬁﬁ’]ﬁ%ﬂﬂ']\illﬂﬂﬂ']\iﬁgﬁﬂﬁ ﬂjﬁfﬂgéljﬂ\iﬁﬂ'lﬁﬁﬂy'lﬁlu
9 1 )
duaouae 1 Fsoazmmzdmiundngasaruneuiuaeiuinnii ilesndesedents
= 9 A g o Y 9y Yy
mJfJuIﬂﬁllﬂﬁuﬂ?ﬂﬂ’]]%l']ﬂﬂuwjlﬁaﬁ JINUNUNITODNUVUATUISVUTIUUDYA Glﬁllﬂ')’]ll

E4
nINasALaZIANUNINNIL

MI00NUUUIELAZIATOINIIBITIVTUT NUNLINANTZAVAITHMNTANH UNUIAY

e lviinaanulaoasegegaaodldng



97

PNANINAZTI91999
NIUNNNUAN. 2539. fjﬁi’)ﬂ1§ﬂi’]ﬂ!!ﬂ‘ﬂ‘ﬂ]ﬂ “r‘ié}ﬂgﬂﬁﬁ 1. NIUNNHAN, ﬂiq\?lfl/]‘W"l.

o 4 1 a ¢ A
FINNH (UHFPITIU. 2543. ﬂ‘lﬁwmu]iﬂ'i!!ﬂﬁﬂﬂﬂ“wa!ﬂﬂi !ﬁﬂi‘]ﬂuﬂ]i@@ﬂ!!ﬂﬂﬁ]uﬂuu

madmsnagin. Ineriinusdiyan In, vninedeasvaruniuns

o [ J aw J [y y U
$1598nal anua . 2544. mswanldsunsunlylumsilseiuanuilasanalums
DONUULANMS AL IZHZHBURUT NS UMINDIFINIUONNDI, INITNUT

a L4 a @
YT In, YnainsalumInede

a o I @ Jd o w o
UITHN DV 1D 19 ADULALAUN 91NA. 2552. !9ﬂﬁ1§ﬂ§$ﬂ@'ﬂﬂ1§ﬂ§$°§3~lﬂﬁjuﬂ'ﬂﬂﬂiﬁﬁ 2: 3914
) Y a o = a
‘Uﬁﬂ”ﬁﬂ11»!'Jﬂ'Jﬂiiufn5ﬁ15’3%!lagai’)ﬂl!u‘u51ﬂa$laﬂﬂiﬂﬁqﬂ]ﬁ‘ﬂ]\i‘ﬁa?QWlﬁH

nuaay 81@’18”1@1?1&1 = ﬂ1ﬂlu%1!‘l.ﬁ. NIUNNUAN, NTIANNW.

93309 NINGFUSIUID. 2524. MINTIVWUAFUMA. UHUNIMF AT INGUVANATA

NIUNWA, NJUNNA

goAna SUIWSYTEL 2524, 3AINTINVI105. aotiuma Tuladwszaoundt InenvAsULS,

NTUNNA

J¥5uns Inena. 2535. MIveNUUUAZTNWUATFUML. 7IAINIAINTTHToT
AMZIMNINTTUAIAAT UMINGIABNBATEAT, NTUNN

a aw 4 v o ° (%

Astlszan s@danl. 2552, M3IATPNEMIATINTDUNMTVONIVLMUNUMITIHI UM e

AT, MIANEIAUANDaTY, NHINdanEasmans

OfIU NITUGA. 2539. 19A15U52NBUNMII5381I18I% Advanced Highway Design.

PHINNSBABATIAAS, ATUNNC.



v A a a 4 U a o o
AU ITYIUNINGY. 2548. miﬁmslmazwmuﬂﬂmnsmammuﬂNﬁmmmmmmu

(Y] a a Jd (a a [ 4
‘Vn\'i!lﬂlﬂﬂ'"lﬂﬁgﬂ‘ﬂ. 'Jﬂﬁﬂuwu‘ﬁﬂﬁiyﬂﬁjﬂ, UNNINYAUNBATAITNT

a d o (Y] a
91N73 j]“]JﬁTQ. 2538. ITJ5!!ﬂianiliﬂ5ﬂf’)3~l‘]/‘l3!ﬂ®§ﬁ11’ﬁﬂﬂ1i®ﬂﬂ!ﬁJ‘l.l‘Vl'l\‘i!islnﬂmﬂ‘llﬂQ

(Y] a a Jd (A a [ 4
ﬂ1ﬁ!!ﬂﬂ9'h\‘i‘§$ﬂﬂ. "J‘VIEH“L!WH‘E“]J?QJJQ}HI“VI, UR1INVIAUNHATAITAT

American Association of State Highway and Transportation Officials. 2004. A Policy on

Geometric Design of Highways and Streets. Washington, D.C.

Transportation Research Board. 2000. Highway Capacity Manual. Special Report 2009.

Fourth Edition. National Research Council, Washington, D.C.

98



MANUHIN

99



100

NNANUIN N

ﬂ”liﬁ"lﬂ?ﬂ!ﬁ"lé@]i”lﬂﬁﬂﬂﬂlﬂﬂﬂuuéjﬁﬂﬁﬁ Method 5 Procedures



101

ad [ % ke Y
aﬁmiﬂmammammwanmamuumeﬂwm method 5 Procedure
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Procedure nl’sjﬁ\‘l
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00le+f=—"— (1)
A
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<
% = ANUSIVONULY , NV/B.
e = 9ATIMIINVOVDU , 1./,
4
f = dulszanianudadiuding
R = el lAamasy, .
A
Haziie
€ = 9AIIMIYNVBUDUUGIA , /W
4 H
77 = dudszanianudadiudnageganoenli
R, = SanlAensudige, u.
v Ay Y A @ . .
Rp, = mﬂmmﬁmmﬂm (PI, Point of Intersection) U84
= o A Y 9
PN 1 e 2 YININZNBAINNNRAATUI YD
TaawmsTuaa (ezliaumniuanusaliing o gadan
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v A A

Mte391n (0.0le+ f), —(0.0le+ f), =h ﬁqﬁuﬁﬂqﬂ Ry, @unsazanaq

2
n {M}om W

A
i) he, = PI % offset 910 1A 1/R
Aariu S, =hs (Ry) e S, = AnuanFUYed 1 (5)
fmax B hPI 4 o A
S, = <% B, o S, = ANUAAFUVDIVIN 2 (6)
Rmin RPI

MMSUTUNTHIAT MO (Middle ordinate) 'iJ‘LlI?zljﬂi’)ﬁﬂJﬂJW]i naaglugums

— L1L2 (Sz ) Sl)

MO (7
2(L, +L,)
win I-1 :]/Rm ias Lz :1/Rmin _]7/RPI
a2 ldaums
o) A 1 0T [Sz_sl}Rmm ®
RPI Rmin RPI 2
Lﬁ‘ﬁ) MO 8 Middle ordinate Y91 f distribution curve 142
0.01e f R .
(O_Ole“f‘ f)D — ( max ; max) min (9)
il R Ao 57T 1A a1 g lag

4 A Y A o A
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2
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f, #o fdistribution & 9217 1 YR <1/R,,
0.0le, = (0.0%e + ), - f, (12)

0.0le, fio 0.01e distribution & 3a%A fi /R <1/R,,
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R.., R 15\l
S b w B

Rmin RPI

f, fo fdistibution st 9alan il YR >R,
0.0le, = (0.0le+ f), — f,

0.01e, fip 0.01e distribution & 9ala7 7 /R > /R,

(13)
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Y

Yayamangnaeszaudmsuasvaeulsunsu

M5 19eINh 1 Joya IAameswvesnaenanszaufumMaralvuemy 321 dmsuld

Tumsnagevuldsunsy
ﬂﬂ%’ﬂ“lunﬁﬁu%’vﬁ'aya Ramp A Ramp B Ramp C Ramp D
1. Usunmasiesg 1,635 1,185 1,850 985
2. IUIUFDIVT1DT 2 1 2 1
ANUNINIFOIITIVTAD 1 BOIVT10T 3.6 4 3.5 45
Tnaniadudne 3 3 2 2
Tnanadiuun 1 1 1 1
ANUA3eI1IRUAN 0.5 0.5 0.5 0.5

3. ﬂ?i@i?ﬁ]ﬁﬂﬂiﬁﬂﬂﬁﬁﬂ

Thaf 1 Loop Loop Loop Loop
3. Y0 PI 2+803.900 0+101.470 0+313.379 0+165.002
Sadi Tnanesudga 55 150 150 150
MsgnveUIUUYNA 2.5 2.5 2.5 2.5
MSINVOUDUUDDNLUY 6 6 6 6
AaNue Iaeduresv 1IN 80 73.5 73.5 54

Yy 9
AN 1A U8V 10N - 73.5 73.5 54

ANNYIVDIT NN NATITEHIN - - - -

Tae (Paunaldenali)
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ﬂ%%ﬂiﬂﬂﬁﬁ]ﬁlﬂlﬁﬁ’l’@ga Ramp A Ramp B RampC RampD
TAah 2 Loop Loop - -
NU. Yo PI 2+938.436 0+417.198 - -
v A Y o'
FAU TR LA 55 58.5 \ -
MsenvevoUulna 2.5 2.5 - -
AMFENVBUDUUD DAL 6 6 g Y
AU IAIA UM DIV TN ) 69.45 - -
Yy 9
NI AN UMV IDON 80 69.45 . 1
ANMUIIVDIFNNNATITEHI A - - 4 -
(Roudaldana la))
4. ANNYVDINITVSIYBDUATUNIAH
< [
A5 I0DNUUVVUDINIINAR 100 100 100 100
<3
A21315799NLIUVUDI Ramp 60 60 60 60
AVIIIVDIFIVIDONIINNIIHAN . - - -
ANMVINVDIFINAINNED - . - -
5. ANUENMVBITNHIGDON/GN
¥1990ANNINAN - 150 110 150
1 9 d' (%
FIUVUFOUNIVAN 175 - 150 -

6. ANUYNIUVDIMIAAUNTLUADIINT
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q‘ I 9 A 1 v W ) o Y
ATTNNUINN U2 6U'E'Jllufﬂﬁ‘;lil‘l/]1\‘IYﬂ\'lell’ﬂxﬁ/]'lqL!,EJﬂ§5]'l\‘i53(S"]‘]Jﬂ“]J‘1/]'N’Wa'J\T‘Yill'lﬁll'ﬁ"ll 321 ’(?f'Wii'UGl,"]fglu

mynagoulusunsuy
Hanna. MITAU AN ANN A3 vannIL e ga  MIsen
gnlde  elRe eenwuy  nlasumsen  veuewu
YoUAUY faun
(Station)  (Elevation) LVCl1 LVC2 (Design (Station) (4./4.)
Speed)
@) M) (DN/B)

Ramp A
0+000.000 6.558 & 3 - 2+038.130 0
0+565.450 6.558 60 60 60 2+117.456 2.5
0+839.000 17.5 100 100 60 2+651.239 2.5
1+101.500 7 60 60 60 2+697.970 6
1+892.500 7 50 50 60 2+881.951 6
2+080.000 14.5 50 50 60 2+928.682 2.5
2+651.000 14.5 37.5 37.5 60 2+961.951 2.5
2+868.500 5.8 37.5 37.5 60
2+961.951 5.8
Ramp B
0+000.000 5.8 0+000.000 2.5
0+169.500 5.8 37.5 37.5 60 0+030.812 2.5
0+387.000 14.5 37.5 37.5 60 0+073.500 6
0+958.000 14.5 50 50 60 0+121.244 6
1+145.500 7 50 50 60 0+194.744 0
1+933.500 7 60 60 60 0+277.203 -6
2+196.000 17.5 100 100 60 0+339.369 -6
2+469.425 6.563 60 60 60 0+421.828 0
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Hannal.

MITAU

ANNETI ANN ANSY WAnDI. L QA PsEn
14 enlRa  eonwuy  nldsunisen  veuauu
VoUAUY faumn
(Station) (Elevation) LVCl1 LVC2 (Design (Station) (4./4.)
Speed)
. ) (PA/TA)
2+994.219 6.563 0+490.609 2.5
1+038.062 2.5
1+078.399 5
1+259.950 5
1+300.287 1
Ramp C
0+000.000 14.213 = 3 = 0+000.000 2.5
0+045.000 14.213 40 40 60 0+110.395 2.5
255.325 5.8 40 40 60 141.207 6
433.485 5.8 359.985 6
402.673 2.5
433.485 2.5
Ramp D
0+000.000 5.8 0+000.000 2.5
0+174.675 5.8 40 40 60 0+022.637 2.5
0+385.000 14.213 40 40 60 0+054.000 6
0+426.061 14.213 0+222.356 6
Ramp E
5+894.916 6.24 - - - 5+894.916 2.5
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MSHUINA V2 (AD)

HANDN.  ASZAD ANNEN ANN ANSY  WanNML aMQa  Msen
19 glRe  eenuuy  nlasumsen  veusuw
VOUOUY faun
(Station) (Elevation) LVCl1 LVC2 (Design (Station) (N./4.)
Speed)
(3. M) (DU/BY.)
6+389.446 6.24 - - - 6+389.446 25
Ramp F
6+061.476 6.44 - - - 6+061.476 25
6+187.466 6.44 - - - 6+471.736 25
6+471.736 6.24

¥ v {o v ' W o 4
ﬂ1§1ﬁwu'3ﬂﬁ U3 ﬂlauaﬁmﬁn6116\‘1‘1/11\‘1!,!,EJﬂGINi$ﬂUﬂ°1J‘1/nwa’N1fiil18Lm1 321 Lﬁﬂﬁiﬁﬂﬁ@ﬂ

U

ﬂ'Tigéf‘]JLLﬁgﬂ”lifJﬂ“]Ji’)llﬂMU‘}_I?L’J‘EHTINL%@N/VINLLEJﬂ

. £ HOD DN, 5ZEZNNDINITUAIVANDA
aah s1eazeen Ramp y .
\ Station  veueuUuHINTM TN/ e
1 NUAN F 6+187.466 -16.1
MaFeu/manen A 2+961.950 9.5
2 NNAN B 0+632.047 -10
mafou/manen D 0+426.060 1.5
3 NINan E 6+389.445 -16.1
mafou/manen C 0+433.485 1.5
4 NNAN A 2+367.220 -10
mafou/manen C 0+000.000 1.5
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MI1INUINN U3 (9D)

s . HAD AN SZEZNINNEUAILANDA
ﬁﬂ‘i’l Jgasioan Ramp Y Aa A
Station manauuﬁmumswawuﬂn
5 n19Man E 54994916 -16.1
VIWQLGIdfmJ/VINLLEJﬂ D 0+000.000 1.5
6 n19uan F 6+471.735 -16.1
VIWQL%E’JJJ/VINLLEJﬂ B 0+000.000 1.5

M5 1eWuINh w4 JoyamindwesnauenaeszauiuNIInaIeaY 321 toas1vaou

Foaa0ndudg
q;w?; 1eavdsA  Ramp  ¥ian N ANUH STETNNINGY
<
LRI, Ghiinaaat B Sy T ool
voalnseaedlah
Inga
1 Ramp 299 E 6+172.016 2.5 2.1
Ramp 913 A 2+575.000 9.5
2 Ramp 009 F 6+172.016 2.5 2.1
Ramp 91 A 2+600.000 95
3 Ramp 099 E 6+161.476 2.5 2.1
Ramp 913 B 0+462.000 -9.5
4 Ramp 299 F 6+161.476 2.5 2.1

Ramp 913 B 0+437.000 -9.5
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Y ¥ v 1 v o ¢ @ o W qu
MINHUING U5 VYA TAINIIIVVBINNUINANIZAUNUNBINBS 1Y 81 dmsulylums

naaou 1Usunsy

ﬂﬂ%’ﬂ“lunﬁﬁwi’héﬂ'ega Ramp A Ramp B RampC RampD
1. Usumaseg 1,826 1,245 1,156 1,038
2. NUIUFDINTIT 2 1 1 1
ANUANIFDI9TIDTAD 1 IDT1VT 3.6 4 4 4
Tnanadudne 3 3 3 3
Tramaeduan 1 1 1 1
ANUAAeININUAN 0.5 0.5 0.5 0.5
3. m3asaenlaeniesy
T?’]}Q‘ﬁ 1 Loop Loop Loop Loop
3. Y0 PI 0+400.276 3+266.634 241212  322.703
S IR amenudige 135 138.5 200 200
Mm3ysnvoUoUUlnA 2.5 2.5 2.5 2.5
MIYNVOUDUUDDNLUVY 6 5 5 5
ANV TAIAU DIV IAN 100 101.282 45 45
AN IAIAUTBEVI0N - 101.282 45 45

AVIIIVDIFMNWATITEHINTA

(Moudalaanali)
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ﬂa%’a“lunnﬁwi’hﬁﬂ'aya Ramp A Ramp B Ramp C Ramp D
TAah 2 Loop Loop - -
NN, UBN PI 0+725.675 2+937.374 - -
v A Y o'
FAU TR LA 135 200 - -
MsenvevoUulna 25 25 - -
NSENUDVDUUDONLIL 6 55 - -
AU IAIA UM DIV TN - 94.87 - -
Yy 9
NI AN UMV IDON 100 94.87 - \
ANMUIIVDIFNNNATITEHI A g - 3 -
(noudalaanali)
4. ANUEIVDINTUVYEDUATUNIAY
< o
ANNITIDONUUVVDIN AR 100 100 100 100
3
AMNSIDONUUVVOS Ramp 60 60 60 60
ANNYIIVOIFINVIDDNVINNIHAN - . - -
ANVINIVDIF TN KA - S - -
5. ANUENVBITIHIDN/GIAN
¥1999NI1NNIIHAN 140 - 350 175
1 9 d' [
FIUVUFOUNINAN - 140 140 350

ANUYIIVOINMTAAUNTEUAITING
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Y ) ] A , v s o v qU
ﬂ1§1ﬁwugﬂﬁ U6 6U'E_JlluaIﬂ\Cn/n\°|@\'161]@\11/]'NLlf]ﬂ@n\‘ligﬂ‘ﬂﬂﬂllalﬁ@jljﬂﬁ'lﬂ 81 ﬁ’lﬂjﬂcl{’])'

TumsnagouTisunsy
wanpy.  MITAU AN AN AN Hannw. M3en
gnlas  elag 20NV qanldeums  veuauu
gnvoueuy  Aaun
(Station) (Elevation) LVC1 LVC2 (Design Speed) (Station) (N./4.)
W) W) (PU./BN.)
Ramp A
0+000.000  6.558 - - 3 0+000.000 2.5
0+565.450  6.558 60 60 60 0+041.592 2.5
0+839.000 17.5 100 100 60 0+100.000 6
1+101.500 7 60 60 60 0+647.954 6
1+892.500 7 50 50 60 0+706.361 2.5
2+080.000 14.5 50 50 60 1+300.000 2.5
2+651.000 14.5 37.5 37.5 60 1+347.596 1
2+868.500 5.8 37.5 37.5 60 1+664.848 1
2+961.951 5.8 - - - 1+696.579 0
1+776.579 -5
14958.130 -5
Ramp B
0+000.000 5.8 - - - 1+300.287 1
0+169.500 5.8 37.5 375 60 1+686.914 1
0+387.000 14.5 375 375 60 1+734.510 2.5
0+958.000 14.5 50 50 60 2+200.000 2.5
1+145.500 7 50 50 60 2+285.913 0
1+933.500 7 60 60 60 2+387.195 -6



114

MIINUIND V6 (9D)

Hann. AMITAU ANN AN AN Hannu. o M
b4 Y d‘
gnlas  elAg 20NN anfasums  veuauu

gNUIVOUY WU

(Station) (Elevation) LVCl1 LVC2 (Design Speed) (Station) (4./4.)
) ) (PU./BN.)

2+196.000 17.5 100 100 60 2+679.192 -6

2+469.425 6.563 60 60 60 2+780.473 0

2+994.219 6.563 - # - 2+825.473 5.5
2+994.219 5.5

Ramp C

0+000.000 6.563 - < = 0+086.494 6.6

0+456.855 6.683 - = = 0+247.645 6.6
0+297.342 2.5
0+587.645 2.5

Ramp D

0+000.000 6.763 - - - 0+000.000 2.5

0+353.879 6.763 37.5 37.5 60 0+136.919 2.5

0+476.525 8.445 = : - 0+161.560 5.5

Ramp E

45+197.175 6.860 - - - 45+197.175 2.5

45+422.511 6.860 = - : 45+771.067 2.5

45+771.067 6.800 - - -
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Hann. MzAU  ANN ANY A5 wannu. &0 MIEn
gnlAe 81 o0nNIUY qﬂsﬂﬁﬂums VDUOUU
A3 gnveuauy  Haun
(Station)  (Elevation) LVC1 LVC2 (Design Speed) (Station) (N./4.)
N) ) (NU./BA.)
Ramp F
45+197.175 7.7 - - - 45+197.175 2.5
45+612.942 6.563 - - - 45+602.942 2.5

M5EUINT 47 JoyamindwesnaenaeszAuiuuomosdae 81 MoATINADDAT

[

ISAVLUASNTINUDUDUUD

?L’Jﬁl“l/n\i!,g]f@ll/ﬂ'l\‘lllﬂﬂ

90 SEazvn Ramp  #anny.  5283NN9INE@UAILANDS
Station maunuuﬁaﬁﬁnm%awuﬂn
1 NUAN E 45+422.510 -12.3
ﬂ?ﬂl#ﬂil/ﬂ'lﬂl!ﬂﬂ B 2+993.219 -1.5
2 NNAN A 1+181.500 -11.2
VIWQL%EHJ/T]NLLEJﬂ C 0+455.855 1.5
3 NNAN F 45+197.175 -12.3
“I/INL%EHJ/T]NLLEJﬂ D 0+390.713 1.5
4 NNAN B 1+853.010 -8
“I/]NL%E]‘JJ/VINLLEJﬂ D 0+000.000 1.5
5 NNAN E 45+422.510 -12.3
‘I/]NL“?)"@?J/‘VIN!LEJﬂ A 0+000.000 1.5
6 NUAN F 45+602.942 1.5
“VIN!GLIﬂ)"E)iJ/‘VINLLEJﬂ C 0+000.000 1.5
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u

v
a9aAA1U

9
(4

A9
9afl  swazen  Ramp  Wan pw. ANUHIN STHLMIDINFY
L, MIUANDIvaUMeN
Station  VeIlAIIAI9 D
Vv =
vodlnssadradlan
Inga
1 Ramp Q0@ E  45+327.500 2.5 -5.25
Ramp 113 A 0+825.000 -10.7
2 Ramp 200 E  45+315.000 2.5 -5.25
Ramp 113 B 2+200.000 7.5
3 Ramp 009 F  45+327.500 2.5 -5.25
Ramp 113 A 0+850.000 -10.7
4 Ramp 009 F 45+315.000 2.5 -5.25
Ramp 113 B 2+175.000 7.5
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