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(H1098) Curve length and intersection angle

(H1098) Curwve length and intersection angle

Linear 0
B
o
Road intersection angle (degrees)
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0

Figure 25 Curwve length and intersection angle




(H1099) Intersection Angle

(H1099) Intersection Angle
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Figure 26 Curve length and intersection angle




(H1100) Transition curve

Li near

d

(H1100) Transition curve
¥

Lemniscate (r=G/I)

G: constant

ffeGIUThuid {r=CG/1)
1 Spiral (p = C/S)

- Gubic parabola (r=0/x)

A compound of several circles with gradual ly decreasing radii

b. Gubic parabola (o = G/%)

Figure 27 Transition curve

H717




(H1101) Amount of transition

Li near

i purf™
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(H1101) Anount of transition

Gircular curve section
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Figure 28 Amount of transition between a straight line and a circle

H7 23




(H1102) Curve radius - Length of Transition section

Li near

(H1102) Curve radius - Length of Transition section
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Figure 29 Curve radius - Length of Transition section
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(H1103) transition a single slope

Li near: ali gnrent

(H1103)

transition a single slope

Figure 30 transition a single sl ope

H731-H746




(H1104) Widening

Linear: al i gnment

(H1104) widening
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Figure 31 Vehicle length for widening cal cul ation
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(H1105) widening

Li near: al i gnment

(H1105) widening

(b)
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Figure 32 Wdening calcul ation di agram
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(H1106) compound curve

Li near: al i gnment

(H1106) conpound curve

Figure 33 Great circle radius and displacement of a compound curve




(H1107) compound curve

(H1107) conpound curve

Li near: al i gnment

Limt where the curve radius of small circle becomes 150m

T A N~ &
"

Shi ft amount {cm
(=]
D
N

[
3
&Y

,r{i% “Q;GX %ﬂ

0 i 200 400 600 800 1000 1200 1400
(b)

Curve radius of great circle

Figure 33 Great circle radius and displacement of a conpound curve




(H1108) compound curve

Li near: al i gnment
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(H1108) conpound curve
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Figure 34 Ratio of radii of compound curves
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(H1109) Climbing ability chart

(H1109) Climbing ability chart
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(H1110) Vertical curve

(H1110) Vertical curve
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Figure-36: Length of |ongitudinal curve
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(H1111) Sight distance (visible distance)

(H1111) Sight distance (visible distance)

Sight distance (visible distance)

_ avoi dance di stance

[T

L: avoidance distance(m)

R: avoidance path radius (m)
a
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© Vehicle speed (km/h)

Figure 38 avoi dance distance




(H1112) Sight distance (visible distance)

(H1112) Sight distance (visible distance)
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Figure-39 Safety Sight Distance Chart




(H1113) Plane curves and sightlines

(H1113) Plane curves and sightlines

Sight Distance
Ranging for Plane Gurves and Longitudinal Gurves

m=R{1-cos 8" /2)
So: Safe viewing distance (m)
R: Radius of curve (m)

8° : Genter angle (degree)

Figure-40 Plane curves and sightlines H753




(H1114) Longitudinal curves and viewing distances

(H1114) Longitudinal curves and viewing distances

Longitudinal Gurve and Viewing Distance

(&) ‘
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So<l

fa) | =So%2(i1-i2)/800h

(b) | =250-800h/(i1-i2)

50: Safety viewing distance (m)

| - Length of longitudinal curve length: from safety viewing distance (m)
h: Driver’s height above the road surface 1.4m

i1-i2: Al gebraic difference of sl ope

Figure-47 Longitudinal curves and viewing distances




(H1115) sight distance

sight distance

(H1115) sight distance
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Figure—43 passing sight distance

H758




(H1116) Intersection

(H1116) Intersection

2 ramps

Figure 44: Intersection

H855-H904




(H1117) Intersection

(H1117) Intersection

3 ramps

Figure 44: intersection

HE25-H304




(H1118) Intersection

(H1118) Intersection

4 ramp (clover|eaf)

Figure 44: Intersection HB855-H904




(H1119) Intersection

(H1119) Intersection

4 ramp (cloverleaf)

Figure 44 Intersection HB55-H904




(H1120) Intersection

(H1120) Intersection

T-shaped (trumpet)

Figure 44 Three-dimensional intersection




(H1121) Intersection

Intersection

(H1121) Intersection

Y-shaped (trumpet)

Figure 44. Three-dimensional intersection




(H1122) Intersection

(H1122) Intersection

Figure 44: Three-dimensional intersection




(H1123) Intersection

(H1123) Intersection

Figure 44: Three-dimensional intersection




(H1124) Earthwork

(H1124) Earthwork

Fizgure 45. Loading using a pit




(H1125) Earthwork

(H11256)

Farthwaork

4
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safe hehaviar
family wishes
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Figure 46.

Simple
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(H1126) Earthwork

(H1126) Earthwork

Cutting

formation Cutting

Embankment

Gutting<::

Embankment

:)Gutting

Figure 47.

Earth transportation,

cutting and embankment placement using a carryall




(H1127) Drainage

(H1127) Drainage

Drainage works

H0cm

X

165cm

Figure 49 Diagram of a gutter without a moat




(H1128) Drainage

Drainage works

(H1128) Drainage

50cm

[ 30 |

150cm

Figure 49 Diagram of a gutter without a moat




(H1129) Drainage

Drainage

(H1129) Drainage

Boulder drainage

Figure 50: Various drainage diagrams




(H1130) Drainage

Drainage

(H1130) Drainage

Figure 50: Various drainage diagrams




(H1131) Drainage

Drainage

(H1131) Drainage

Concrete drainage

Figure 50: Yarious drainage diagrams




(H1132) Drainage

Drainage

(H1132) Drainage

Gonerete drainage

Figure 50: Various drainage diagrams




(H1133) Drainage

(H1133) Drainage

Drainage works

Road

: %g ,,, i
7777, ?g;% Oég

fijﬁ oﬁﬁ;% Split stone
-::-

“blind culvert

Figure 51 Longitudinal blind culvert diagram




(H1134) Drainage

(H1134) Drainage

Drainage works

o D=657100cm

Split stone

blind culvert

Figure 51 Longitudinal blind culvert diagram




(H1135) Drainage

Drainage works

S50cm or

(H1135) Drainage

mor e

Drai nage concrete pipe (drainage pipe) of about 15cm

Figure 52 Longitudinal blind culvert diagram




(H1136) Drainage

(H1136) Drainage

Figure 53: Underground drainage culvert diagram




(H1137) Drainage

EHTT37] Brainage

ODrainage works

Orainage works

Figure B4: Ditch diagranm




(H1138) Drainage

Drainage works

(H1138) Drainage

shoulder

[

drainage -

ement l it
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Figure 55 Drainage of paved roads
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(H1139) Retaining wall

Retaining wall

(H1139) Retaining wall

Figure 56 Drainage of coastal retaining wall

Drain pipe
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Stone wall surface
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(H1140) Retaining wall

Retaining wal l

(H1140) Retaining wall

- OB Drain pipe

5
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Figure 56 Goncrete retaining wall drainage diagram




(H1141) Retaining wall

(H1141) Retaining wall

Retaining wall
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Figure 58 Bad example of concrete retaining wall




(H1142) Retaining wall

(H1142) Retaining wall

Retaining wall

Drain pipe

Figure 59 Leaning wall




(H1143) Retaining wall

(H1143) Retaining wall

Retaining wall

(a)

Figure 60 Retaining wall construction drawing




(H1144) Retaining wall

Fetaining wall

(H1144) Retaining wall
Fizure B0 Retaining wall construction diagram




(H1145) Retaining wall

Retaining wall

Orainage hole

(H1145) Retaining wall

Water way bed I
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Figure 60 Retaining wall construction diagram




(H1146) Bituminous pavement

(H1146) Bituminous pavement

Bituminous pavement
Emulsion Armor coat

Crushed stone 5.0-2.5mm

mulsion 2.0

Crushed stone 10.0-5. Omm

Emulsion 1.0

Before compaction
After compaction

O IO )

T e A A T YA |
T O P O O A 9 L T W

9080000001

Road hbase

Pavement in which aggregate and asphalt or tar are separately spread on the road surface or
or pavement surface to a thickness of 2cm or less
(a) Surface treatment

Figure 79 Armor coat and seal coat (per 1m2)




(H1147) Bituminous pavement

(H1147) Bituminous pavement

Bituminous pavement

Grushed stone 5 0-2_ 5mm

Emulsion 151

Grushed stone 10.0-5 Omm

Emulsion 2 0l

Grushed stone 20 0-10_0mm

Fmulsion 1.51

Before compaction
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901

After compaction

Road base

b Simple pavement
Permeation method Asphalt macadam Thickness 3cm

Figure 80 Permeation type bituminous emulsion pavement work Finished thickness Zcm (per 1m2)




(H1148) Bituminous pavement

(H1148) Bituminous pavement

Bituminous pavement = .
Grushed stone 5 0-2 5mm

Fmulsion 1.5|

Grushed stone 10 0-5 Omm
Frmulsion 2.0

Grushed stone 20 0-10 Omm
Emulsion 1 5|
Crushed stone 30 0-20 Omm
Emulsion 1 5|

Before compaction

After compactiaon

Road base

Fig. 81 Permeation type bituminous emulsion pavement work Finished thickness 3cm (per 1m2)




(H1149) Bituminous pavement

Bituminous pavement
b. Simple pavement

(H1149) Bituminous pavement

Armorcoat or seal coat

E
e
E
Mo
i
Road base
Asphalt macadam or coarse-grained asphalt concrete
Primer
Rand 0.003m3/m?
Tar 1.61/m2

Figure 82. Asphaltf macadam pavement




(H1150) Bituminous pavement

Bituminous pavement

Tack coat

(H1150)

{asphalt application 0.71/m2)
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Figure 83 Sheet asphalt pavement




(H1151) Bituminous pavement

Bituminous pavement
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Figure 84 Fine-grained asphalt concrete pavement




(H1152) Bituminous pavement

Bituminous pavement

(H1152) Bituminous pavement

Warbit pavement

Scm
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Sand 0. 003m3
Tar 1.61/m2

Figure 85 Warbit pavement




(H1153) Concrete paving

(H1153) Concrete paving
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Figure 88 Types of joints




(H1154) Concrete paving

Goncrete paving

(H1154) Concrete paving

Blind joints

Figure 88 Types of joints




(H1155) Concrete paving

(H1155) Concrete paving

Goncrete paving

K joints

Figure 88 Types of joints




(H1156) Concrete paving

(H1156)

Goncrete paving
Joint arrangement

Concrete paving
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Figure 89 Types of joints




(H1157) Concrete paving

(H1157) Concrete paving

Concrete paving
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Figure 30 Details of slip bars




(H1158) Block paving

Block paving

(H1158) Block paving
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(H1159) Block paving

(H11597) Block pawving
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(H1160) Asphalt plant

(H1160) Asphalt plant
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Loarse crushed stone
i Fine crushed stone
i i Coarse sand
i {1 Fine sand
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Truck Mxer Hot elevator Hot elevator  Dryer Col d el evator Feeder

Figure 93 Asphalt plant




(H1161) Sign

Sian

(H1161) Sign
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Figure 104 Guide =sign




(H1162) Sign

(H1162) Sign
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(b) Direction and distance

Figure 104 Guide sign




(H1163) Sign

Signs

(H1163) Sign

{a) Right (or left) bend

Figure 105 Warning sign




(H1164) Sign

Signs

(H1164) Sign

(b) Railroad crossing ahead

Figure 105 Warning sign




(H1165) Sign

Signs

(H1165) Sign
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(c) Danger

Figure 105 Warning signs




(H1166) Sign
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Figure—106 Prohi
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(H1168) Sign
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Figure-107 Guidance sign
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(H1171) Sign

5iEn

(H1171) Sign

— ¥
STOP
{= 1b

(d) Stop

Figure-107 Guidance sign




(H1172) Sign

Signs

(H1172) Sign

(a) Grosswalk

Figure 108 Guidance
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(H1173) Sign

Sign

(H1173) Sign
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(b) Under construction

Figure-108 Instruction sign




(H1174) Angle measurement

(H1174) Angle measurement

Angle measurement

b

(a) Azimuth method (b) Deflection method

Figure 10 Angle measurement




(H1175) Angle measurement

Angle measurement

(H1175) Angle measurement

(¢ )Intersection method

Figure 11 Azimuth angle

Figure 10 Angle measurement
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(H1176) Angle measurement

(H1176) Angle measurement

Angzle surwvey

@ B 71 : Azimuth angle

b ¢ d: declination angle

Relationship between declination and azimuth angle

Figure 11 Azimuth angle




(H1177) Angle measurement

Angle survey

(H1177)

S

a1

Angle measurement

o d

a3

S

Figure 12 Azimuth angle and direction

Figure 13 Azimuth angle and direction




(H1178) Angle measurement

Angle measurement

(H1178) Angle measurement

Table 1: Azimuth angle. direction

Az imuth angle

Direction

90° > al>0

Na 1E

180° > a2>90°

Sa2E (180-a?2)

210 > ad>180°

SadW(a3-180)

360° > ad>270°

Na 4l (360-a 4)

1
7\ ?

o d

rm

o d

Ca

Figure 13 Azimuth angle and direction




(H1179) Surveying curves

Surveying curves

(H1179)

durveying curves

Figure 17 Zinzle curve

& = Curve start point

Bezining of curve=B.C
B=End of curve=End of curve=E.C
D=Intersection point=Interzection point=1.P
A8 DB=Intersection anzle= @
0A4=0B=05=Radiusz=R
04 = DE = Tangent Lenzth = T.L
% = Curwe midpoint Secant point=3.F
DE=External=%.L or E
F: = Middle ordinate = M
AB = Long chord = C
458 = Curve Length = C.L
ADAP=P{Def lection angle for P)= &
ADKE= A DBA=Total deflection anzle=D




(H1180) Surveying curves

Surveying curves

(H1180)

Surveying curves

& = Curve start point

Begining of curve=B.C

B=End of curve=End of curwe=E.C
D=Intersection point=Interzection point=I.P
A8°DB=Interzection angle= @
04=0B=0%=Radiu=z=R

D& = DE = Tangent Lenzgth = T.L

3 = Curve midpoint Secant point=3.F
DE=External=5.L or E

F: = Middle ordinate = M

4B = Long chord = C
%38 = Curve Length = C.L

AD4P=Pi{Deflection angle for Pi=4&
ADAB=ADBA=Total deflection angle=D

3121718787 X&P1/R
5221718787 % AP2/R
F3=1718787 % AP3/R
AP1=P1P2=P2PI=|
Fr=281 &3=341




(H1181) Angle measurement

(H1181) Surwveving curves

BUrYe¥ing cUrves

ADT=CD1=TI=Ritang 1/2
R1=T1/{tan 8 1/2)=T1cot 81/2
BDZ2=CDZ2=TZ

Ré=TZ2cot 8 2/2

Figure 29: Surveying a compound curve




(H1182) Surveying curves

Surveying curves

(H1182) Surveying curves

Figure 29 Reverse curve




(H1183) Surveying curves

Surveying curves

(H1183)

Jurveying curves

Figure 38 Gurve




(H1184) Surveying curves

Surveying curves

(H1184) Surveying curves
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Figure 38 Curve i,
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(H1185) Surveying curves

Surveying curves

(H1185) Surveying curves

Figure 44 Plan view of the curve




(H1186) Surveying curves

BUFYEYINZ CUrves

(H1186) Surwewving curwves

Figure 44 Plan wiew of the curve

Curve Table

. Horizonta . . . Tangent [secant |curve
Station I. Azimuth [Intersecti |Radius length length length
(1.P) Distance [(B.A) on (LA) [(R) (T.L) (SL) (C.L)

(H.D)

[.P1
[.P2
I.P3
I.P4
I.P5




(H1187) Surveying curves

(H1187) Surwveving curwves

SUrveying curves

Y=X"2(g1-g2) /21
I=V¥ertical curve installation section (m)
X=Horizontal distance of start point A or end point B (m)

¥Y=¥ertical distance at distance X {(cm)

Figure 46 Longitudinal curve




(H1188) Surveying curves

(H1188) Surveying curves

Surveying curves

4005\:. — — {;)
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Fmbankment

Cut

Flanned height

Ground height

Additional distance

Distance

E

Mo 1H
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. = = = = =
Measurement point & = g z e 95

Curve R=20m —

Figure 45. Longitudinal section




(H1189) Surveying curves

(H1189) Surveying curves

Surveying curves

10m

No. 11

No. 12

Calculation example

gl: Uphill gradient +5%
g2. Downhill gradient —-7%
g1-g2=5-(-7)=12%>5%

|=40m

| /2=20m

Y=X"2(g1-g2) /21

X1=10m Y1= (1072/80) x (g1-g2) =15cm
X2=20m Y2= (2072/80) x (gl-g2)=+60cm

Figure-47 Longitudinal section




(H1190) Surveying curves

(H1190) Surveying curves

Figure 483 Gross—sectional view




(H1191) Surveying curves

(H1191) Surveying curves

Figure 48 CGross—-sectional view




(H1192) Surveying curves

(H1192) Surveying curves
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Figure 48 Gross—-sectional view




(H1193) Surveying curves

(H1193) Surveying curves
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Figure 48 Cross—-sectional view




(H1194) Surveying curves

(H1194) Surveying curves

base and hei ght
Triangul ation

Three-slant method{ Triclinic)
Figure 49 Cross section - area measurement




(H1195) Surveying curves

(H1195) Surveying curves
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Figure — Cross section




(H1196) Curved section widening

(H1196) Curved section widening

Curved section widening

Lane centerline

€ . Amount of widening (m): L™2 /2R
L: Length of vehicle

L1: Distance from the front of the semi—trailer to the second axle (m)

L2: Distance from the second axle of the semi—trailer to the last wheel (m)
R: Radius of lane centerline (m)

Amount of widening for normal cars £ =L"2 /2R

Amount of widening for semi—-trailers £ =L172+L2"2/ (2R )

Figure 13-7 Gurved section widening




(H1197) Curved section widening
(H1197) Widening of curved sections

Farm roads
Table 13-9 Widening of curved sections
Curve radius (m) Width per lane (m)
100 or more but less than 150 0.25
55 or more but less than 100 0.5
40 or more but less than 55 0.75
30 or more but less than 40 1
25 or more but less than 30 1.25
20 or more but less than 25 1.5
18 or more but less than 20 1.75
15 or more but less than 18 2




(H1198) Plane linear element

(H1198) Plane linear element

Plane |linear element

; T
yre changes &

Eurvatwe =0 I

STra.ight line

Figure 13-8 Plane linear element




(H1199) Transition curve

(H1199) Transition curve

Lemniscate (r=C/1)

G: constant

f,»EIuthuid {r=G/1)

‘o Gubic parabola (r=G/x)

X

Figure 13-9 Transition curve H717




(H1200) Longitudinal curve and sight distance

(H1200) Longitudinal curve and sight distance

Sight distance |
‘ Sight line A

&

Sight distance

N Sight line :
o) //;

he . sight distance
< ho: height of obstacle (0.1m)
he: eye height (1.2m)

Figure 13-10 Longitudinal curve and sight distance H514




(H1201) Ensuring horizontal visibility

(H1201) Ensuring horizontal visibility

Inner lane
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" Line of sight
AR=872/8R

Figure 13-11 Ensuring horizontal visibility

H153




(H1202) Overtaking sight distance

(H1202) Overtaking sight distance

Total overtaking sight distance

Minimum reguired overtaking sight_distance

[ IS Eerive g " B (e el |
”Hxx“Vehicle being overtaken ‘E‘Uncoming CRRT T
d1 {/3d2 “Overtaking vehicle
I:[::%:____:::: - I - N |
2/3d2
dl qd2 d3 d4

Figure 13-12 QOvertaking sight distance

Hi58




(H1203) Braking and stopping sight distance and minimum overtaking sight distance

Table 13-17 Braking and stopping sight distance and minimum overtaking sight distance

Design speed | Braking and stopping sight distance (m)|  Minimum overtaking sight
(km/h) 1lane road, green | 2 lanes road distance 2/3d2+d3+d4 (m)
50 55 200
40 80 40 150
30 60 30 100
20 40 20 70
Total overtaking sight distance
Minimum required overtaking sight_distance
i S I:[:—“_I’E"_'Jil_ﬁ
= =
".'reh icle being overtaken ! Oncoming vehicle
41 /342 “Overtaking vehicle
i ety e N
= i S ieietateted
2/3d2
dl d? ] d4

Figure 13-12 Qvertaking sight distance

H1202



(H1204) Corner cutting of farm roads

T
T
el 1
etm— = =
, ; :

ko

b Length of one side of corner cutting

N

Figure 13-13 Corner cutting of farm roads

Table 13-18 Length of one side of corner cutting

Road width of intersecting a
road (m) 3 4 5
3 2.0 1.5 1.0
b 4 1.5 1.0 0.5
5 1.0 0.5 0.0




(H1205) Types and structures of pavement on farm roads

(H1205)

Farm roads

Types and structures of pavement on farm roads

Road surface

@"{j@{foﬁo
Roadbed oo Qko

-

(a) Soil-based pavement

Figure 13-14 Types and structures of pavement on Tarm roads




(H1206) Types and structures of pavement on farm roads

(H1206) Types and structures of pavement on farm roads

Farm roads

Road surface

Surface §

Pavement

Roadbed %Q'l% Go

- g

(b) Simple pavement

Figure 13-14 Types and structures of pavement on Tarm roads




(H1207) Types and structures of pavement on farm roads

(H1207) Types and structures of pavement on farm

Farm roads

Road surface

Wear layer —
Surface
Base
Upper roadbed Pavement
Lower roadbed
Roadbed
+ Subgrade

r
I

A
]

G

Asphalt pavement
Figure 13-14 Types and structures of pavement on farm roads

roads




(H1208) Types and structures of pavement on farm roads

(H1208) Types and structures of pavement on farm

Farm roads

Road surface

Concrete slab
5 5 Pavement
Upper roadbed 1o° Clo (Qo i)
ox o ey fe) 7 ok
'T‘C'*S 3111 Tt 1"
Lower roadbed rfi,,:s:::% 3:1’1‘:*
Roadhed
Subgrade

(d) Conerete pavement

Figure 13-14 Types and structures of pavement on farm roads

roads




(H1209) Transition curve

(H1209) Transition curve

Circular curve

Transition curwe




(H1210) curve band diagrama(Curvature diagram)

(H1210) curve band diagrama (Curvature diagram)

W Uy

4 [= =
: R=
Glothoid ;
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curve band diagrama(Curvature diagram Sfraigh: line and curve are discontinuous

gurve band diagrama(Gurvature diagram)




(H1211) Clothoid

(H1211) Clothoid
Clothoid
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RL=A"2 :
R (radius of curvature at point P E

fi: Paraneter




(H1212) Clothoid

Clothoid ruler

(H1212) Clothoid
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1:1000
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(H1213) Clothoid

(H1213) Clothoid

Glothoid installation method

K.E (end point of curve)
K.& (start point of curve)

Intermediate pile

PSR G et e AR

i g =g CYseful pile
b

Glothoid instal lation method




(H1214) deceleration line

(H1214) deceleration |line

Deceleration lane start /f,x’f{? ok

N e

Driving lane
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(H1215) Rigid paving

Rigid pavement

pavement

(H1215) Rigid pavement
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(H1216) sight distance

(H1216) sight distance
H

Inner lane

o S
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Lane centex|ine :
" Line of sight
AR=872/8R

Figure 13-11 Ensuring horizontal visibility




(H1217) sight distance

(H1217) sight distance

Sight distance
‘ Sight line A

Sight distance |
\l Sight line

he

S: sight distance
ho: height of obstacle (0. 1m)

he: eye height (1. 2m)

H1200
Figure 13-10 Longitudinal curve and sight distance H514




(H1218) Shift

(H1218) Shift

Shift b

Straight |ine

Transition curve




(H1219) Slack

Curved section widening

(H1219) Slack

£ . Amount of widening (m): L"2 /2R
R: Radius of lane centerline (m)
L: Length from front end of car to rear axle (m)

Lane centerline

H1196




(H1220) transition

(H1220) transition

transition section
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(H1221) Longitudinal line

(H1221) Longitudinal Iine/

v

Longitudinal line

MlLongitudinal gradient of two straight lines il
@Radius of the follower curve: R

Length of curve: L

L=R/100 (i1-i2)

@M=(i1-i2)L/800

@Llongitudinal distance y

y=W-x"2/ (L/2)"2=(i1-i2) - x"2/200L

12

H1189




(H1222) simple curve

(H1222) simple curve

Intersection angle 1
Radius R
Road Structure Act

B(E.C)

simple curve




(H1223) alignment of road

straizht line

(HT2%T]

al ignment of road

Lrg;
aqy
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I
e Circular curve

Transition curwve

Transition curve ideal for expresswavs

H1Z211




(H1224) Reverse curve

Reverse curve

(H1224) Reverse curve

R1

01

R1 # R2

Reverse curve connection point

(sudden change in centrifugal force)

Not good for vehicle traffic

Al

H1182




(H1225) Compound curve

(H1225) Compound curve

Common tangent

02

Ry

01

'l
Compound curve connection point
(sudden change in centrifugal force)
R1 # R2 Not favorable for vehicle traffic
in case of harmonizing the terrain and route

Compound curve




(H1226) curve band

curve band

(H1226) curve band

Plane |inear
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Straight line Straight line

Straight |ine
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Transition curve
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(H1227) method of deflection angle

(H1227) curve band

Tangent at start point of curve

Desired curve

Start point of curve i
Tz =

Genter of curve




(H1228) Speed change lane

(H1228) speed change |ane

speed change lane

o 5 R

Main lane

—Main lane
e A A

!ﬂn:-r*n:-h:-r::u’rirm lane l Divider strip l_ﬂL_l:_E_l_E_r_El.i_l_D_ﬂ_LElﬂ_E_.l

H1Z14




(H1229) route surveying

Route survey (H1229) route surveving
{1 Route planning using topographical maps

l. Create a topographical map using topographical survew

3. Make the initial calculations required for setting curwes

No. s WKKR\ 2. Plan the route on the topozraphical map




(H1230) route surveying

(H1230) route surwveving

Route survew
@ Installation of center pile, longitudinal and transverse survey

4 Driving piles into site
b Longitudinal survey

B Transverse survey

{ Longitudinal section

g Transverse section

Y Route desizn
Langitudinal gradient

Flanned transverse section
10 Calculation aof earthwark waolume




(H1231) route surveying

(H1231) route surveving

Route survey @Create lonzitudinal and transverse cross-sectional wiews and insert planned |ines
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(H1232) Cant, slope , superelevation

(H1232) Cant,slope ,superelevation

straight line
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(H1233) transition curve

(H1233) transition curve

Transition curve L

Lemniscate (r=C/1]

: constant

LClothoid (r=C/1)

Cmem Cubic parabola (r=Cfx)

M

Figure 427 Curve similar to the gradual running path
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(H1234) intersection

(H1234) intersection

Widening of corner cutting

To make it easier for wehicles to turn - corner cutting

intersect ion




(H1235) horizontal visibility

(H17235) horizontal wisibility

G : Inner lane
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Figure 13-11 Ensuring horizontal wisibilitw
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(H1236) longitudinal sight distance

(H1236) longitudinal =sight distance

Gight distance |
f,f’J Sight line J

G2 5

sight distance |

sight |ine

5 ozizght distance
ha: height of ohstacle (0.1m)

he: eve height (1.2m)

.he

H1200
Figure 13-10 Longitudinal curve and sight distance H51 4




(H1237) Overtaking sight dista

nce

(

H1237) Owvertaking sight distance

Total overtaking sight distance

Minimum required aovertaking sight distance
lt[:::::::fﬁggu__h CI=="I1]
--------------- e e e e e e L S R e
WL w =
- “Vehicle being overtaken #u‘Dncnming SRR
41 1/942 ‘Mvertaking vehicle
o P T e
:[::%i____::"" N P e U
2/3d2
dl d? d3 dd

Fizure 13-12 Owertaking sight distance

H1Z02
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(H1238) Braking and stopping sight distance
(H1238) Braking and stopping sight distance

Braking and stopping sight distance and minimum overtaking sight distance

Design speed Sight distance for braking and stopping (m) Minimum overtaking sight
(km/h) For one lane For two lanes distance (m)
50 - 55 200
40 80 40 150
30 60 30 100
20 40 20 70

Length of vertical curve (unit: meters)

Design speed (km/h) Length of vertical curve (m)
50 40
40 35
30 25
20 20




(H1239) vertical alignment

(H1239) wvertical al ignment

mtraight line

e s o Mg R RN e B e T A

vertical alignment
Longitudinal curve




(H1240) Horizontal alignment

(H1240) Horizontal alignment

Three linear elements Curve length
Intersection angle I
Radius R
= Road Structure fct
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H]EEE Simple CUFve H]EEE

Widening of curved sections Tvpes of transition curves

ane centerline Lemniscate (r=C/1)

i i 0: constant

Elythoid (r=C/1)

B

be parabola (r=C/f%)

£ : hmount of widening (m): L2 /2R o
R: Radius of lane centerline (m) H1Z219 0 % Hi1233

L: Length from front end of car to rear axle (n) Figure 4-22 Curve similar to the gradual running path




(H1241) Diamond-shaped interchanae

(H1241) Diamond-shaped interchange

————
(a) Normal tvpe

Fizgure B-12 Diamond twpe
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(h) Separated tvpe (h) Separated twpe
Fizure B-12 Diamond twvpe Fizure B-12 Diamond twpe

HBTZ HE73




(H1242) Trumpet-shaped interchange

(H1242) Trumpet-shaped interchange

Figure B-16 Trumpet twpe

HEGZ




(H1243) Incomplete cloverleaf-shaped interchange
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(H1244) Cloverleaf interchange

(H17244) Cloverleaf interchange

Col lector/

distributut road

{a) Cloverleaf tvpe

o
()
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(h) Cloverleaf tvpe (with collectorfdistributor road)

Fizure B-27. Cloverleaf tvpe interchangze
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(H1245) rotary type interchange

(H1245) rotary twvpe interchange

(b

Figure B-20. Rotary twpe
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(H1246) Y type interchange

(H1246) ¥ twvpe interchange

 Pilane intersect ion

' Plane intersectian

-

Fizgure B-18. Direct Y-twpe H385-HHBEE




(H1247) mixing work on the way

(H1247) mixing work on the way

mixing work on the way
roadbed material
asphalt mixture
Direct Iy on the roadhed - Mixing - Compaction

plant mix

= | A el

777

[ant ; :
? truck transpartation road mixing Gravity of rollers, etc.

Roadbed /base laver
beeregatefasphalt (heated)

material
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