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PROFILE OF GRADE LINE

HORIZONTAL SCALE    1 : 1000
VERTICAL SCALE          1 : 100

DESIGN SPEED: 40 km/h

DRAINAGE - KILOMETRE DISTANCE, TYPE AND SIZE

LEFT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

RIGHT HAND SIDE KERB (FIG. 8b / FIG. 7)

RIGHT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

LEFT HAND SIDE KERB (FIG. 8b / FIG. 7)
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GRADE LINE

GROUND LINE
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IMPALA STREET 

CONCRETE V-DRAIN 

KERB AND CHANNELFIG 8b KERB

FIG 8b KERB

ROAD LAYOUT
SCALE 1:1000

IMPALA STREET - HORIZONTAL ALIGNMENT

3
DEFLECTION

ANGLE
40° 47' 33"

RIGHT HAND
CIRCULAR ARC

CENTRE -
71.196m 100m

ECC3 0,494.471

BCC3

PI3 -

0,423.275

2
DEFLECTION

ANGLE
23° 35' 03"

LEFT HAND
CIRCULAR ARC

CENTRE -
74.092m 180m

ECC2 0,291.339

BCC2

PI2 -

0,217.247

START 0,000.000 -18 866.145 2 814 483.264

CO-ORDINATES (WGS84 / Lo 29)CURVE
No. DESCRIPTION

CURVE
LENGTH

CURVE
RADIUS X - COORD

+0,000

POINT
DISTANCE

km Y - COORD
+0,000

END 0,503.000

1
DEFLECTION

ANGLE
39° 20' 54"

RIGHT HAND
CIRCULAR ARC

CENTRE -17.169m 25m

ECC1 0,028.429

BCC1

PI1 -

0,011.260 -18 874.228 2 814 475.425
-18 891.633 2 814 493.372
-18 880.645 2 814 469.202
-18 889.553 2 814 468.458
-19 077.716 2 814 452.747
-19 062.739 2 814 273.371
-19 115.164 2 814 449.620
-19 148.233 2 814 431.772
-19 264.337 2 814 369.106
-19 216.840 2 814 281.106
-19 297.057 2 814 351.446
-19 310.291 2 814 316.699
-19 313.327 2 814 308.728
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PROFILE OF GRADE LINE

HORIZONTAL SCALE    1 : 1000
VERTICAL SCALE          1 : 100
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IMPALA STREET EXT. 

DRAINAGE - KILOMETRE DISTANCE , TYPE AND  SIZE

LEFT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

RIGHT HAND SIDE KERB (FIG. 8b / FIG. 7)

RIGHT HAND SIDE - EARTH /  CONCRETE SIDE DRAIN

LEFT HAND SIDE KERB (FIG. 8b / FIG. 7)

New 600mm P.C Discharging at
 stream km 0+280

CONCRETE V-DRAIN 

KERB AND CHANNEL FIG 8b KERB

FIG 8b KERB

ROAD LAYOUT
SCALE 1:1000

END 0,360.000

IMPALA STREET EXT - HORIZONTAL ALIGNMENT

3
DEFLECTION

ANGLE
03° 52' 28"

RIGHT HAND
CIRCULAR ARC

CENTRE -
16.905m 250m

ECC3 0,292.648

BCC3

PI3 -

0,275.743

2
DEFLECTION

ANGLE
06° 36' 29"

LEFT HAND
CIRCULAR ARC

CENTRE -
13.840m 120m

ECC2 0,188.229

BCC2

PI2 -

0,174.389

START 0,000.000 -19 313.384 2 814 308.577

CO-ORDINATES (WGS84 / Lo 29)CURVE
No. DESCRIPTION

CURVE
LENGTH

CURVE
RADIUS X - COORD

+0,000

POINT
DISTANCE

km Y - COORD
+0,000

END 0,320.000

1
DEFLECTION

ANGLE
02° 08' 49"

RIGHT HAND
CIRCULAR ARC

CENTRE -
7.495m 200m

ECC1 0,059.596

BCC1

PI1 -

0,052.101 -19 331.928 2 814 259.888
-19 518.831 2 814 331.074
-19 333.262 2 814 256.386
-19 334.726 2 814 252.936
-19 379.574 2 814 147.267
-19 269.112 2 814 100.384
-19 382.281 2 814 140.890
-19 384.236 2 814 134.244
-19 408.929 2 814 050.286
-19 648.770 2 814 120.828
-19 411.315 2 814 042.174
-19 414.244 2 814 034.241
-19 423.717 2 814 008.582
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-19 322.453 2 814 434.039

-19 324.561 2 814 402.275
-19 274.670 2 814 398.964
-19 325.734 2 814 384.593
-19 315.511 2 814 370.119
-19 295.894 2 814 342.345

START 0,000.000 -19 226.747 2 814 676.111

0,360.000

IMPALA STREET EXT - HORIZONTAL ALIGNMENT

BENCH MARKS  ( WG SYSTEM )
POINT                         Y                                 X                               Z                        MARKER

BM1
BM2
BM3

12 mm Iron Peg.
12 mm Iron Peg.
12 mm Iron Peg.

BM4 12 mm Iron Peg.
BM5 12 mm Iron Peg.
BM6 12 mm Iron Peg.

760.66-19227.89 +2814664.22
726.64-19320.80 +2814302.94

720.67-19196.29 +2813726.67
740.39-19084.63 +2813460.75
737.36-19025.22 +2813368.86

704.43-19414.12 +2814006.06

ROAD LAYOUT
SCALE 1:1000

CONTOUR INTERVAL = 0.5

EXISTING FENCE

EXISTING ELECTRICAL POLE

EXISTING POLESTAY

EXISTING TREES

BENCHMARKS

EXISTING STORMWATER

TELEPHONE LINE

EXISTING LOW VOLTAGE POWERLINE

PROPOSED ROAD SURFACE

EXISTING GRAVEL ROAD

EXISTING BUILDINGS

EXISTING MEDIUM VOLTAGE POWERLINE

SURVEY TOELINES

EXISTING WATER PIPE

EXISTING ROAD SIGNS

LEGEND

EXISTING CULVERTS

EXISTING TAPS

PROPOSED  STORMWATER / V-DRAIN

PROPOSED CULVERT/ BRIDGE

CONCRETE DRIFT CHANNEL

00

REVISION No.

AS - SHOWN
SCALE

SHEET    3  of   4

JUNE 2023
DATE

A MARCH.23 CONCEPT & VIABILITY

           TENDER

R. MAMUREMI
Pr Tech Eng:  2019300534

R. MAMUREMI
Pr Tech Eng:  2019300534

Fax.: (086) 545 7391

SHUMA AFRICA (PTY) LTD 

NELSPRUIT
P O BOX 1644

1200

Tel.: (013) 752 3658

UNIT 75, BUILDING 11,
SONPARK SHOPPING CENTRE,
CNR. MADIBA DRIVE AND
PIET RETIEF STREET
NELSPRUIT DESCRIPTION

PROJECT

No DATE REVISION CONSULT DIR
APPROVED BY

CHECKED BY

DRAWN BY
UPGRADING OF KHEKHE TO PROVINCIAL ROAD (DANTJIE WARD 23) 

CONTRACT NUMBER : BID 213/2020 VI

CONSULTING ENGINEER DATE

MBOMBELA DATE

SH-1110-20-06-LS

For: Consulting Engineer

(Full signature)

CONSULTANTS
DRAWING NUMBER

For: MLM

DESIGN PLANDESIGNED BY
CLIENT CONSULTANT APPROVED

NELSPRUIT

Tel.: (013) 759 9111 Fax.: (013) 759 2070

NELSPRUIT
P. O. BOX 45

1200 1200

1 NEL STREET

CITY OF MBOMBELA
L.N MHLANGA

LAYOUT AND LONGITUDINAL SECTIONS

T. MULAUDZI

ROAD MARKINGS SEE DRAWING Nº: 

B APRIL.23 DESIGN DEVELOPMENT

00 JUNE.23 TENDER
C MAY.23 DESIGN DEVELOPMENT

AutoCAD SHX Text
CM

AutoCAD SHX Text
VALVE

AutoCAD SHX Text
VALVE

AutoCAD SHX Text
VALVE

AutoCAD SHX Text
VALVE

AutoCAD SHX Text
VALVE



X 28
13

50
0

BM6

BM5

Y -1
92

50

73
5m

73
5m

735m

735m

73
0m

73
0m

74
0m

740m

74
0m

740m

74
0m

73
5m

73
5m

735m

73
5m

10
26

10
47

10
25

62
2

61
8

10
45

10
24

10
35

10
07

62
3

10
36

61
9

10
40

62
6

10
55

61
7

10
08

10
48

10
12

10
27

10
44

10
10

62
0

10
42

62
1

10
09

10
4610
43

62
7

10
41

10
54

10
11

10
49

10
34

COME DUZE STREET

M
AY

O
R 

ST
RE

ET

M
CA

NC
O

 S
TR

EE
T

UN
KN

O
W

N 
ST

RE
ET

 2

UNKNOWN STREET 1

74
2m

74
1m

73
7m

73
6m

736m

73
1m

73
1m

72
7m

72
7m

738m

738m

73
9m

73
9m

73
4m

734m

73
7m

73
7m

736
m

736m

73
4m

73
4m

73
9m

733m

73
3m

732m

73
8m

73
8m

73
9m

73
2m

734m

73
4m

73
3m

73
3m

72
9m

72
9m

73
3m

728m

72
8m

74
1m

74
1m

73
9m

73
9m

73
8m

73
8m

73
9m

73
9m

738m

738m

73
7m

73
7m

73
6m

734m

73
4m

733m

73
3m

73
1m

73
1m

73
7m

73
7m

734m

73
2m

20

40

60 80

10
0

12
0

14
0 16

0

18
0

20
0

0

20

40

60

10
0

12
0

0

20

40

60

80

BENCH MARKS  ( WG SYSTEM )
POINT                         Y                                 X                               Z                        MARKER

BM1
BM2
BM3

12 mm Iron Peg.
12 mm Iron Peg.
12 mm Iron Peg.

BM4 12 mm Iron Peg.
BM5 12 mm Iron Peg.
BM6 12 mm Iron Peg.

760.66-19227.89 +2814664.22
726.64-19320.80 +2814302.94

720.67-19196.29 +2813726.67
740.39-19084.63 +2813460.75
737.36-19025.22 +2813368.86

704.43-19414.12 +2814006.06

708

0 20 40 60 80 10
0

11
0.

55
3

70
4.

42
9

70
4.

71
8

70
5.

06
8

70
5.

42
5

70
5.

62
0

70
5.

68
6

70
5.

21
8

70
4.

37
9

70
4.

75
0

70
5.

12
0

70
5.

46
3

70
5.

68
7

70
5.

65
5

70
5.

26
8

70
4.

42
9

70
4.

80
0

70
5.

17
0

70
5.

51
3

70
5.

73
7

70
5.

70
5

70
5.

31
8

70
4.

47
9

70
4.

85
0

70
5.

22
0

70
5.

56
3

70
5.

78
7

70
5.

75
5

70
5.

36
8

0.
08

2

0.
10

2

0.
08

8

0.
11

7

0.
01

9

0.
10

0

Direction
277.59°

40.000m  VC
K = 31.802

20.000m  VC
K = 3.770

1.853 %

66.686  705.665

0.596 %

99.086  705.858

-4.709 %

2.000

GRADE LINE

NGL - CENTRELINE
ROAD - CENTRELINE

5m
O

N
 O

R
IG

IN
AL

 P
LA

N

50
ON ORIGINAL PLAN

0 10 20 30 40 50

0

1

2

3

4

5

PROFILE OF GRADE LINE

HORIZONTAL SCALE    1 : 1000
VERTICAL SCALE          1 : 100

GROUND LINE

-2.000

UNKNOWN STREET 3

739

0 20 40 60

73
6.

34
2

73
6.

22
9

73
5.

44
9

73
4.

88
2

73
6.

39
2

73
6.

29
1

73
5.

64
2

73
4.

93
2

73
6.

34
2

73
6.

24
1

73
5.

59
2

73
4.

88
2

73
6.

29
2

73
6.

19
1

73
5.

54
2

73
4.

83
2

0.
01

2

0.
14

3

Direction
236.66°

20.000m  VC
K = 5.406

0.149 %

18.118  736.369

-3.550 %

2.000

C/L/ PEG LEVELS

LEFT EDGE

CENTRE LINE

RIGHT EDGE

GRADES

VERTICAL CURVES

SUPERELEVATION

HORIZONTAL CURVES

VE
RT

IC
AL

 A
LI

G
NM

EN
T

DE
SI

G
N 

RO
AD

 L
EV

EL
S

CHAINAGES

CUT AND FILL DEPTH

C/L/ PEG LEVELS

LEFT EDGE

CENTRE LINE

RIGHT EDGE

GRADES

VERTICAL CURVES

SUPERELEVATION

HORIZONTAL CURVES

VE
RT

IC
AL

 A
LI

G
NM

EN
T

DE
SI

G
N 

RO
AD

 L
EV

EL
S

CHAINAGES

CUT AND FILL DEPTH

NGL - CENTRELINE
ROAD - CENTRELINE

5m
O

N
 O

R
IG

IN
AL

 P
LA

N

50
ON ORIGINAL PLAN

0 10 20 30 40 50

0

1

2

3

4

5

PROFILE OF GRADE LINE

HORIZONTAL SCALE    1 : 1000
VERTICAL SCALE          1 : 100

UNKNOWN STREET 2

-2.000

741

0 20 40 60 80 10
0

12
0

14
0

16
0

18
0

20
0

21
0

73
5.

92
7

73
7.

59
4

73
8.

69
0

73
9.

83
9

74
0.

48
9

74
0.

75
0

74
0.

22
2

73
9.

37
2

73
8.

34
2

73
7.

14
1

73
5.

89
5

73
5.

32
2

73
5.

87
2

73
7.

62
9

73
8.

87
2

73
9.

94
4

74
0.

57
3

74
0.

65
9

74
0.

20
1

73
9.

39
7

73
8.

40
4

73
7.

20
7

73
5.

97
2

73
5.

35
5

73
5.

92
7

73
7.

68
4

73
8.

92
7

73
9.

99
9

74
0.

62
8

74
0.

71
4

74
0.

25
6

73
9.

45
2

73
8.

45
9

73
7.

26
2

73
6.

02
7

73
5.

41
0

73
5.

98
2

73
7.

73
9

73
8.

98
2

74
0.

05
4

74
0.

68
3

74
0.

76
9

74
0.

31
1

73
9.

50
7

73
8.

51
4

73
7.

31
7

73
6.

08
2

73
5.

46
5

0.
09

0

0.
23

7

0.
16

0

0.
13

9

-0
.0

36

0.
03

4

0.
08

0

0.
11

7

0.
12

1

0.
13

2

0.
08

8

0.
00

0

2.000

9.
56

3
BC

C

Curve 1 RHS
R=80m

I=13.53°

28
.4

52
EC

C

Direction
327.87°

10
8.

18
4

BC
C

Curve 2 LHS

R=80m

I=18.51°

13
4.

03
2

EC
C Direction

309.35°

14
6.

70
2

BC
C

Curve 3 RHS
R=160m

I=5.88°

16
3.

12
6

EC
C

Direction
315.24°

30.000m  VC
K = 7.250

70.000m  VC
K = 7.359

40.000m  VC
K = 17.946

9.706 %

18.680  737.740

5.567 %

87.185  741.554

-3.944 %

151.683  739.010

-6.173 %

-2.000

Datum 698.000 

DESIGN SPEED: 40 km/h

Datum 729.000 

DESIGN SPEED: 40 km/h

Datum 731.000 

NGL - CENTRELINE
ROAD - CENTRELINE

5m
O

N
 O

R
IG

IN
AL

 P
LA

N

50
ON ORIGINAL PLAN

0 10 20 30 40 50

0

1

2

3

4

5

PROFILE OF GRADE LINE

HORIZONTAL SCALE    1 : 1000
VERTICAL SCALE          1 : 100

C/L/ PEG LEVELS

LEFT EDGE

CENTRE LINE

RIGHT EDGE

GRADES

VERTICAL CURVES

SUPERELEVATION

HORIZONTAL CURVES

VE
RT

IC
AL

 A
LI

G
NM

EN
T

DE
SI

G
N 

RO
AD

 L
EV

EL
S

CHAINAGES

CUT AND FILL DEPTH

DESIGN SPEED: 40 km/h
UNKNOWN STREET 1

GRADE LINE

GROUND LINE

Direction

314.34°

DRAINAGE - KILOMETRE DISTANCE, TYPE AND SIZE

LEFT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

RIGHT HAND SIDE KERB (FIG. 8b / FIG. 7)

RIGHT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

LEFT HAND SIDE KERB (FIG. 8b / FIG. 7)

DRAINAGE - KILOMETRE DISTANCE, TYPE AND SIZE

LEFT HAND SIDE -  EARTH / CONCRETE SIDE DRAIN

RIGHT HAND SIDE KERB (FIG. 8b / FIG. 7)

RIGHT HAND SIDE - EARTH / CONCRETE SIDE DRAIN

LEFT HAND SIDE KERB (FIG. 8b / FIG. 7)

DRAINAGE - KILOMETRE DISTANCE, TYPE AND SIZE

LEFT HAND SIDE - CONCRETE SIDE DRAIN

RIGHT HAND SIDE KERB (FIG. 8b / FIG. 7)

RIGHT HAND SIDE - CONCRETE SIDE DRAIN

LEFT HAND SIDE KERB (FIG. 8b / FIG. 7)KERB AND CHANNEL

FIG 8b KERB FIG 8b KERB FIG 8b KERB

FIG 8b KERBFIG 8b KERBFIG 8b KERB

BM3

X 2814000

Y 
-1

95
00

X 2814000

Y 
-1

92
50

700m

700m

700m

700m

705m

705m

700m

71
0m

710m

695m

695m

70
5m

705m

715m

715m

705m

69
5m

695m

70
0m

1313

1150

1123

1128

1148

1132

1337

1305

1124 1139

1314

1325

1140

1144

1338

1153

822

1326

1138

1302

1295

1142

1316

1294

1339

1293

1298

1306

1329

1143

1147

1127

1134

1146

1304

1125

1301

1315

1151
1324

1327

829

1122

1145

1312

1296

1131

1126

1303

1149

1328

1129

1121

823

1133

1141

1297

1130

UNKNOWN STREET 3

DAANTJIE EXT 3

707m

704m

703m

699m

69
9m

712m

712m

701m

70
3m

711m

711m

70
2m

702m

693m 693m

694m

694m

70
1m

70
1m

701m

707m

70
7m

698m

706m

69
6m

696m

707m

69
8m

69
8m

698m

69
8m

712m

701m

701m

702m

702m

702m

703m

703m

70
2m

702m

702m

702m

708m

708m

703m

703m

70
1m

69
9m

699m

69
7m

697m

69
7m

712m712m

69
2m

706m
706m

70
3m

70
3m

70
4m

704m

702m

701m

702m

70
2m

709m

709m

714m

71
3m

713m

712m

709m 709m

69
9m

699m

714m

714m

712m

712m

698m

703m

704m

20

40

80 10
0 11
1

38
0

40
0

420

440

460

480

500

513

180

200

220

240

260

280

300

320

0

ROAD LAYOUT
SCALE 1:1000

ROAD LAYOUT
SCALE 1:1000

UNKNOWN STREET 2 - HORIZONTAL ALIGNMENT
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CO-ORDINATES (WGS84 / Lo 29)CURVE
No. DESCRIPTION

CURVE
LENGTH

CURVE
RADIUS X - COORD

+0,000

POINT
DISTANCE

km Y - COORD
+0,000

2 814 024.202-19 414.709END 0,110.553
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PI1 -
ECC1 -

-- -CENTRE - -
- -
- -

- -

-

1
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ANGLE
18° 30' 45"

LEFT HAND
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CO-ORDINATES (WGS84 / Lo 29)CURVE
No. DESCRIPTION

CURVE
LENGTH

CURVE
RADIUS X - COORD

+0,000

POINT
DISTANCE

km Y - COORD
+0,000

END 210.000

1
DEFLECTION

ANGLE
13° 31' 42"

RIGHT HAND
CIRCULAR ARC

CENTRE -18.889m 80m

ECC1 28.452

BCC1

PI1 -

9.563

COME DUZE STREET - HORIZONTAL ALIGNMENT

-19 019.488 2 813 369.354
-18 963.576 2 813 426.572
-19 026.274 2 813 375.986
-19 031.321 2 813 384.021
-19 073.729 2 813 451.539
-19 141.475 2 813 408.988
-19 080.664 2 813 462.580
-19 090.745 2 813 470.847
-19 100.542 2 813 478.882
-18 999.084 2 813 602.600
-19 106.898 2 813 484.094
-19 112.686 2 813 489.930
-19 145.694 2 813 523.211

CONTOUR INTERVAL = 0.5
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SURVEY TOELINES
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200
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PAVEMENT REQUIREMENTS

TRH 4
CLASS

UCS
Mpa

MIN. CBR AT %
MAXIMUM DRY DENSITY

GM
MIN.

MAX.
PI

% COMP.
AASHTODESCRIPTIONTHICKNESS

(mm)No LEGEND

C4

95% 10 1.5 G6

S-A

SUBGRADE/FILL 93% - 0,75 10@93% G8

GRAVEL SELECTED

PAVEMENT DESIGN FOR THE CONSTRUCTION OF KHEKHE ROADS

1
2

4
3

5

150mm GRAVEL SELECTED (G6), 40 / 1,5 / 10, COMPACTED TO 95% MDD. MAXIMUM DRY DENSITY

80mm CONCRETE PAVING BLOCKS - CLASS 25, BLOCK TYPE S-A

LEGEND  :  LAYER  THICKNESS,  LAYER  DESCRIPTION,  UCS  OR  CBR (MIN.),  GRADING  MODULUS (MIN.),
                   PI (MAX.),  %  MDD.  MAXIMUM DRY  COMPACTION (MIN.).

150mm SUBGRADE (INSITU) 10 / 0,75 / - , RIPPED & COMPACTED TO 93% MDD. MAXIMUM DRY DENSITY
150mm GRAVEL SHOULDER (G6), 25 / 1,2 / 12, COMPACTED TO 93% MDD. MAXIMUM DRY DENSITY

1.2@97%

-

- - - -

-

80

150

150 GRAVEL SHOULDER 93% 12 1.2 G6-

1.56 -

-

STABILISED SUBBASE

40@95%

25@93%

200mm STABILISED SUBBASE (C4), 1000 / 1,5 / 6, COMPACTED TO 97% MDD. MAXIMUM DRY DENSITY

97%

1 CONCRETE PAVING BLOCKS (S-A)

EDGE BEAM SITUATION

5

400600

300

CONCRETE LINED DRAIN

KERB SITUATION

FIG. 8b KERB

KERB SITUATION
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EXISTING ROAD RESERVE

1 : 2 MAX.
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NEW 160mm PERFORATED PVC PIPE
SUB-SURFACE DRAIN

MIN. ITS
kPa

200

NOTES:

1. THE TYPICAL CROSS SECTION DOES NOT INDICATE THE WIDENING AT INTERSECTIONS.
2. SHOULDERS SHOULD HAVE A MIN. 1.0m WIDTH SLOPING AWAY FROM ROAD SURFACE AT 3.0% GRADIENT.
3. ALL SIDEWALK FILL AND SIDE FILL TO BE COMPACTED TO  MINIMUM OF 93% MOD. AASHTO DENSITY.
4. ALL MATERIAL AND CONSTRUCTION TO CONFORM TO THE REQUIREMENTS OF COLTO AND SABS 1200.
5. ALL SERVICES SHOULD HAVE A MINIMUM COVER OF 600mm.
6. KERBS, CONCRETE LINED DRAINS, AND EDGE BEAMS WILL ALTERNATE DEPENDING ON THE GROUND LEVEL SITUATION.
7. THE FINAL POSITIONS OF CONCRETE LINED DRAINS AND EDGE BEAMS WILL BE VERIFIED BY THE ENGINEER ON SITE AND ALTERED IF NECESSARY
8. SUB-SOIL DRAINS MUST BE PLACED WHERE NECESSARY TO CONTROL HIGH WATERTABLES.
9. THE FINAL POSITIONS OF SUBSURFACE DRAINS WILL BE VERIFIED BY THE ENGINEER ON SITE AND ALTERED IF NECESSARY

SUB-SOIL DRAINS NOTES:

1. IMPERMEABLE BACKFILL MATERIAL, (MIN 150mm THICK) TAKEN TO TOP OF WATER BEARING LAYER, OR CONCRETE LINING
2. FILTER STONE : GRADED CRUSHED STONE (COARSE GRADE) 19mm;
3. PIPE: PERFORATED SUBSURFACE PIPES (NEXTUBE DN160 OR SIMILAR APPROVED
4. GEOFABRIC: SYNTHETIC FIBRE FILTER FABRIC GRADE 2, CLASS A (BIDIM A4 OR APPROVED EQUIVALENT)
5. WHERE THE SUBSURFACE DRAINS ARE PLACED IN SOLID ROCK THE POLYETHYLENE LINING IS UNNECESSARY
5. THE FINAL POSITIONS OF SUBSURFACE DRAINS WILL BE VERIFIED BY THE ENGINEER ON SITE AND ALTERED IF NECESSARY
7. SEE DRG -SH-1110-31-03-TD FOR SUB-SURFACE DRAINS DETAILS.

FIG. 8b KERB/200x300mm
CONCRETE EDGE BEAM

         KHEKHE ROADS
TYPICAL CROSS SECTION

     SCALE 1 : 20

3%
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ROUNDING INTO EXISTING LEVEL.

KEY IN PREMIX

30mm CONTINOUSLY GRADED,
MEDIUM ASPHALT WITH 5.5%
BITUMEN.
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CONTINOUSLY GRADED COURSE
 ASPHALT WITH 4.5% BITUMEN.
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 ASPHALT WITH 4.5% BITUMEN.
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DETAIL OF SPEED HUMP ROAD MARKING
SCALE 1 : 20
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CONCRETE EDGE
BEAMS

PAVED SURFACE

PAVED SURFACE
PAVED SURFACE

PAVED SURFACE

1. CONCRETE EDGE BEAMS - CLASS 25/19 (200 x 300mm).
2. SHOULD THE ASPHALT COOL-OFF BEFORE SECOND LAYER IS PLACED,     A

SECOND LAYER OF TACK COAT SHOULD BE APPLIED.
3. PRIME COAT - 60/70 PEN BITUMEN.
4. TACK COAT - 30% CAT. EMULSION
5. ALL SIGNAGE TO BE IN ACCORDANCE WITH THE ROAD TRAFFIC SIGNS

MANUAL.
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NOTES:

1.  THIS DRAWING DETAILS A RANGE OF GENERAL WARNING OR GUIDANCE
     SYMBOLS.  APPLICATION SHALL BE IN ACCORDANCE WITH THE
     SOUTH AFRICAN ROAD TRAFFIC SIGNS MANUAL.

2.  MARKING WM5 - YIELD CONTROL AHEAD MAY BE REPEATED 1m FROM
     THE YIELD LINE MARKING.
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DIMENSIONS (mm)

DIMENSIONS (mm)

WM5 YIELD CONTROL AHEAD

GM4.2 REVERSIBLE FLOW ARROW / GM4.1 INFORMATION ARROW

WM1

REGULATORY/WARNING /GUIDANCE SYMBOLS

NOTES: (URBAN LONGITUDINAL LINE TYPES)

    LONGITUDINAL LINE COMBINATIONS).

10. THE WIDTHS OF LINES SHOWN ARE RECOMMENDATIONS ONLY (SEE 

    BE USED BETWEEN OPPOSING TRAFFIC MOVEMENTS.

9.  A LANE LINE, CONTINUITY LINE OR CHANNELIZING LINE SHALL NOT

    TRAFFIC MOVEMENT WHERE SPACE IS LIMITED.

    NUITY LINE OR INSTEAD OF A PAINTED ISLAND TO CHANNELIZE

8.  A CHANNELIZING LINE MAY BE USED AS AN EXTENSION OF A CONTI-

    OR AT-GRADE ROAD (RIGHT OR LEFT TURN.)

    (OFF-RAMP OR SLIPROAD), A DEDICATED EXIT LANE ON A FREEWAY,

    THROUGH PORTION OF A ROADWAY EITHER AT A HIGH SPEED EXIT

    1. REDUCED, 2. STANDARD OR 3. EXTRA.

7.  A CONTINUITY LINE MAY BE SPECIFIED IN ONE OR THREE DENSITIES

    PERMITTED.

    CARRYING OPPOSING TRAFFIC FLOWS WHEN OVERTAKING IS 

    LINE" MARKING AND SHALL ONLY BE USED BETWEEN LANES

6.  THE DIVIDING LINE MARKING REPLACES THE PREVIOUS "CENTRE 

    SEPARATOR BARRIER DOES NOT CONSTITUTE A KERBED MEDIAN.)

    AN UNKERBED MEDIAN. (A MEDIAN GUARDRAIL OR CONCRETE 

5.  A RIGHT EDGE LINE MARKING IS ONLY REQUIRED TO DEMARCATE 

    POINT OF DEPARTURE FROM A THROUGH PORTION OF ROADWAY.

4.  LEFT EDGE LINE MARKING SHALL NOT BE EXTENDED ACROSS THE

    COMBINATION WITH A LANE LINE.

    COMING TRAFFIC.  A NO OVERTAKING LINE MAY BE USED IN 

    LINE MARKING TO PROHIBIT OVERTAKING IN THE PATH OF ON-

3.  A NO OVERTAKING LINE MAY BE USED TO REPLACE A DIVIDING 

    FOR THIS PURPOSE.

    A PAINTED ISLAND MAY BE USED AS AN ALTERNATIVE MARKING

    ACCESS TO OR FROM PROPERTIES AT THE SIDE OF AN URBAN ROAD. 

    MARKING, IN PLACE OF A NO OVERTAKING LINE, TO PROHIBIT

2.  A NO CROSSING LINE MAY BE USED AS A FORM OF DIVIDING LINE

    INDICATED THUS        OR       .

1.  DIRECTION OF TRAFFIC MOVEMENT WITH RESPECT TO LINE MARKING

c

d
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a

WM5

WR

WR

YY

150 (MIN)

ORW

18000 CRS.18000 CRS.

W

W

/

200 (MIN)

3.  EXTRA/EKSTRA

2.  STANDARD

1.  REDUCED

WW

RIGHT EDGE OF ROADWAY

RR

1 WAY2 WAY

LEFT EDGE OF ROADWAY

RR

RR
RR

RR
PAINTED ISLAND

9000 CRS.9000 CRS.

200 (MIN)

200 (MIN)

100 (MIN)
ORW

3750

.

1500 7500 1500

9000 (MODULE)

.

1500 3000 1500 3000 1500 3000 1500

9000 (MODULE)

.

.

1500 1500 1500 1500 1500 1500 1500 1500 1500

9000 (MODULE)

100 (MIN)

150
200 (MIN)

150
(100 MIN)

LEFT EDGE LINE
(YELLOW)

100

100

100

.

.

.

3000 6000 3000

9000 (MODULE)

3000

.

1500 7500 1500

9000 (MODULE)

100 MIN
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200 (MIN)

R W
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.

NO ROADSTUDS WITH CONTINUITY
LINES 1 AND 2

100(MIN)

R Y

CONTINUITY LINE
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DIVIDING LINE
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MEDIAN EDGE LINE
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DETAIL A

SEE DETAIL A

SCALE 1 : 30

      BOLT

6mm DIAM STEEL

TOP AND BOTTOM

6mm WELDED JOINTS

ROAD SIGN

LENGTH = 300mm

CHANNEL PROFILE

41,3 x 20,6 x 1,6mm

HOLLOW PROFILE

32 x 32 x 2mm

PLAN
SCALE 1 : 3

SCALE 1 : 4

SCALE 1 : 4

SCALE 1 : 4

FOR WARNING SIGNS
REINFORCING

BACK ELEVATION

SAME COLOUR TO SUIT

FACE TO BE PAINTED

RIVET HEADS ON SIGN 

8mm LONG at 150mm c/c

MILD STEEL RIVETS

4,8mm DIAM CADMIUM COATED

SIMILAR

"SANKEY STRUT" OR 

TO FIT SUPPORT

GALVINISED CLAMP

A

100

15
0

15
0

SIGN BOARD

WHERE A > 1220mm DIAM

ADDITIONAL REINFORCING

CHANNEL PROFILE

41,3 x 20,6 x 1,6mm

200

30
0

50

150

10
0

A

100

BACK ELEVATION

S.R.S

SAME COLOUR TO SUIT
FACE TO BE PAINTED
RIVET HEADS ON SIGN 

ROAD SIGN

SIMILAR
"SANKEY STRUT" OR
TO FIT SUPPORT 
GALVINISED CLAMP

SIDE ELEVATION

CHANNEL PROFILE

41,3 x 20,6 x 1,6mm

WHERE A > 1220mm

ADDITIONAL REINFORCING

8mm LONG AT 150mm c/c

MILD STEEL RIVETS

4,8mm DIAM CADMIUM COATED

CHANNEL PROFILE

41,3 x 20,6 x 1,6mm

WELDED JOINT

THE SPECIFICATIONS

CLAUSE 5602 (b) OF 

STEEL BOLT AS PER

6mm DIAM GALVANISED

OR SIMILAR

"SANKEY STRUT"  

TO FIT SUPPORT

GALVANISED CLAMP

PRESSED STEEL CAP
HOLLOW PROFILE

32 x 32 x 2mm 

SIDE ELEVATION

50

DETAIL B: MOUNTING OF INFORMATORY SIGNS G39 TO G44

SCALE 1 : 3

THROUGH SIGN SUPPORT

20mm STEEL ROD

THROUGH SIGN SUPPORT

20mm STEEL ROD

1524
1220
914

A

3
3
2

REINFORCEMENTS
NUMBER

550
420
572

B

A

B
B

10
0

SCALE 1 : 30

SUPPORT 75mm O.D.

WHERE A > 1220mm

ADDITIONAL REINFORCING

DETAIL C

DETAIL C

11
00

600

600

H

600mm - PREFERABLE
300mm - MINIMUM

2200mm - OTHER
 750mm - REGULATORY

KERB

   1 : 3 : 6/38 

   CONCRETE BASE

        OR

1:6 SOIL CRETE MIX

SURFACING

100mm CONCRETE

C
B

B
C

A

WHERE A > 1220mm

ADDITIONAL REINFORCING

DETAIL C

SUPPORT 75mm O.D.

SCALE 1 : 30

REINFORCING OF REGULATORY SIGNS

150
200

 C

460
514

 BREINFORCEMENTS
NUMBER

3
2

1220
914

A

   1 : 3 : 6/38 

   CONCRETE BASE

        OR

1:6 SOIL CRETE MIX

THROUGH SIGN SUPPORT

20mm STEEL ROD
   1 : 3 : 6/38 

   CONCRETE BASE

        OR

1:6 SOIL CRETE MIX600

11
00

1800

H

BR
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K 
PO

IN
T

SH
O

UL
DE

R 

1800mm - MAXIMUM
 600mm - MINIMUM

2200mm - OTHER
 750mm - REGULATORY

30
30

13
0

15
25

45
25

20

13
0

20
25

40
25

20

200

2016020

R=10

R=10

R=10

R=10

50

(SEE DETAIL)

16mm FLANGE

SCALE 1:2

DETAIL OF FLANGESCALE 1:5

SIDE

WELDING

19mm BOLT AND WASHER

PRESSED STEEL CAP

GALVINISED CLAMP

TO FIT SUPPORT

"SANKEY STRUT"  

OR SIMILAR

WELDED JOINT

DETAIL C

ROAD SIGN

30
0 

O
/A

CL
EA

RA
NC

E

SCALE 1 : 2
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R20

MOUNTABLE KERB (FIG 8)

300

15
0

50

25

N.T.S

CLASS 30/19
CONCRETE

280mm HIGH SEMI-BARRIER KERB (FIG 7)

R10

BASE

BLOCK PAVING

28
0

14
0

14
0

30

15
0

150 180 300

R20

CLASS 30/19
CONCRETE 

300mm HIGH BARRIER KERB (FIG 3)

CONCRETE
BACKING
AT JOINTS

R10

BASE

BLOCK PAVING

150 450

30
0

18
0

12
0

125 30025

30
15

0

1:6 BEDDING MORTAR

R20

1:6 BEDDING MORTAR

150mm HIGH MOUNTABLE KERB (FIG 8)

BASE

BLOCK PAVING

275

300150

50
10

0

25

CLASS 30/19
CONCRETE 

R10

300

300

CONCRETE
BACKING
AT JOINTS

NOTE
EXPANSION JOINTS OF 12mm WIDTH AT 20m
INTERVALS AS PER CLAUSE 5.7 OF SANS 1200 M/C.
MASS CONCRETE BACKING AT ALL JOINTS.

200

20
0

CAST IN-SITU EDGE BEAM
N.T.S

75

180
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0
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0
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6:1 SAND: CEMENT MORTAR BED

80
20

200

R1
0

CLASS 25/19 CONCRETE
EDGE BEAM

NGL

20
0

50

25
0

 PAVED WALKWAY 

15
0

EDGE BEAM

6:1 SAND: CEMENT MORTAR BED
BEDDING SAND

EDGE BEAM DETAIL
                       N.T.S

15
0

CONCRETE HAUNCHING

6:1 SAND: CEMENT MORTAR BED

 SIDEWALK DETAIL
                             N.T.S

20mm BEDDING SAND

EDGE BEAM DETAIL
N.T.S

R10

R1
0

300

20
0

EDGE BEAM DETAIL
N.T.S

CLASS 25/19 CONCRETE
EDGE BEAM

50

FIG. 8 KERB

300
500

27
5

R20

 CONCRETE HAUNCHING AT
 JOINTS (200 X 200 mm)

17
5

10
0

10
0

FIGURE 8 MOUNTABLE  KERB DETAIL
N.T.S

12
5

10
0

25 275

SIDEWALK
93% MOD AASHTO

300

12
5

80mm CONCRETE
INTERLOCKING BLOCKS

HERRINGBONE PATTERN

20mm BEDDING SAND

200mm STABILISED BASE
COMPACTED TO 97% MOD

AASHTO

150mm SELECTED LAYER
COMPACTED TO 95% MOD

AASHTO

CLASS 25/19
CAST INSITU
CONCRETE-CHANNEL

CLASS 25/19
CAST INSITU

CONCRETE-CHANNEL

28
0

14
0

75

180

R20

10
0

FIGURE 7 SEMI MOUNTABLE KERB  DETAIL
N.T.S

105

300

SIDEWALK
93% MOD AASHTO

12
5

150mm G6 COMPACTED TO
93% MOD AASHTO

150mm IN-SITU ROAD BED

80
20

20
0

15
0

80mm CONCRETE
INTERLOCKING BLOCKS

HERRINGBONE PATTERN

20mm BEDDING SAND

200mm STABILISED BASE
COMPACTED TO 97% MOD

AASHTO

150mm SELECTED LAYER
COMPACTED TO 95% MOD

AASHTO

80
20

20
0

15
0

80mm CONCRETE
INTERLOCKING BLOCKS

HERRINGBONE PATTERN

20mm BEDDING SAND

200mm STABILISED BASE
COMPACTED TO 97% MOD

AASHTO

150mm SELECTED LAYER
COMPACTED TO 95% MOD

AASHTO

80
20

20
0

15
0

NGL

6:1 SAND: CEMENT MORTAR BED 6:1 SAND: CEMENT MORTAR BED

6:1 SAND: CEMENT MORTAR
BED

80mm CONCRETE
INTERLOCKING BLOCKS

HERRINGBONE PATTERN
80mm CONCRETE

INTERLOCKING BLOCKS
HERRINGBONE PATTERN

 CONCRETE HAUNCHING AT
JOINTS (200 X 200 mm)

150mm G6 COMPACTED TO
93% MOD AASHTO
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NOTE

ONE REFLECTOR IN THE CENTRE OF
EACH ALTERNATIVE LENGTH OF 3.75m

RIVET POSITION

RED SCOTCHLITE ON APPROACH SIDE WHITE SCOTCHLITE ON AWAY SIDE

R=8
R=8

R=4

2.6 NOM. MIN FOR STEEL

TRAFFIC FACE OF GUARDRAIL
(SEE SECTION AT POST BOLT
HOLES)

(NOTE: THE PROFILE IS TO BE MAINTAINED IN THE SPLICE AREA)

SLOTTED HOLES
30 ±2 x 22.5 ±0.5

POST BOLT HOLE

POST BOLT HOLE

USE M16Ø SPLICED BOLTS FOR JOINING
OF RAILS AND ENDWINGS

SLOTTED HOLE 19mm x 64mm

SLOTTED HOLE 23mm x 29mm

SLOTTED HOLES
30 ±2 x 22.5 ±0.5

R24

R24

50
0 

± 
5

216

± R=300

160 ± 5
550 ± 10

47
5

108 108

15
7.

5
15

7.
5

31
5 

± 
5

84
 ±

 5

216

318

710

160
± 5 550 ± 10

23
0 

± 
20

1905

3810

4130 Min.

108 108

163

25

65

26
44

84
 ±

5

194

3

10°
25°

35°
±5

315 ±5

2550

256

114

25 7 50 7 25

70

32°

GUARDRAILS ARE REQUIRED IN THE FOLLOWING CASES:

WHERE THE FILL IS MORE THAN 4m WITH NO RECOVERY
AREA.

WHERE WATER NEXT TO THE ROAD FORMATION IS DEEPER
THAN 1,5m.

AT ALL BRIDGES.

ON THE OUTSIDE OF CURVES WITH RADII LESS THAN
300m WITHOUT RECOVERY AREAS.

WHERE OBSTRUCTIONS ARE LESS THAN 1m FROM THE
SHOULDER BREAKPOINT.

BEFORE GUARDRAILS ARE ERECTED APPROVAL MUST BE
OBTAINED FROM THE GENERAL MANAGER:  ROADS AND

BOLT : HIGH TENSILE STEEL 16mm

WASHER : STEEL SPRING 10mm THICK.

SPACERBLOCK : GUM OR PINE. TREATED
WITH CREOSOTE ACCORDING TO ANY METHOD IN SANS 10005.

POLE : 150mm TO 230mm GUM OR PINE
TREATED WITH CREOSOTE ACCORDING TO
ANY METHOD IN SANS 10005.

ALL GUARDRAILS SHALL BE GALVANIZED
AS SPECIFIED (NOT PAINTED).

1.1

1.

1.2

1.3

1.4

1.5

THAN WHAT A GUARDRAIL WOULD BE.
WHERE AN OBSTRUCTIONS APPEARS TO BE MORE DANGEROUS1.6

2.

STORMWATER.

SPECIFICATIONS:3.

3.1

3.2

3.3

3.4

3.5

SPECIFICATION FOR MUNICIPAL CIVIL ENGINEERING WORKS,
ALSO REFER TO SECTION 611 OF THE STANDARD 4.

3rd EDITION, 2005.

CROSS-SECTION OF GUARDRAIL
                               SCALE 1:2

GUARDRAIL
    SCALE 1:10

BULLNOSE ENDWING - PLAN
                        SCALE 1:10

FRONT ELEVATION
            SCALE 1:25

SECTIONAL PLAN : DETAIL OF REFLECTOR PLATE
SCALE 1:1

STANDARD TYPICAL FLARED ENDWING
                                  SCALE 1:10

NEUTRAL AXIS

POST BOLT HOLE

SPLICE BOLT HOLES
WITH CENTRES ON

COMMON AXIS

NOTES
TENDER
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NORMAL SPACING OF GUARDRAIL POSTSHALF-SPACING OF GUARDRAIL POSTS

SPACING OF POSTS AND POSITION OF REFLECTIVE PLATES
NTS

53
0

DETAIL OF GUARDRAIL REFLECTIVE PLATES

1,905m 3,81m

NTS

NOTE:
1. GUARDRAILS WILL ONLY BE PLACED WHERE

   REQUIRED BY THE ENGINEER.
 

2. ALL GUARDRAILS MUST BE GALVANIZED AS
   SPECIFIED (NOT PAINTED).

2 SLOTS FOR BOLT

POLES @ 3,81m c/c

8 SLOTS FOR SPLICE

TYPICAL GUARDRAIL SECTION
NTS

BOLTS (30mm x 25mm) (65mm x 20mm)

SPECIFICATIONS
1.BOLT:

  HIGH TENSILE STEEL 16mm Ø
2.WASHERS:
  3mm THICK
3.SPACER BLOCK:
  PINE OR GUM, PRESSURE IMPREGNATED WITH CREOSOTE WHICH COMPLIES
  WITH SANS 616:2008
4.POSTS:
  150mm Ø MIN - 230mm Ø MAX, PINE OR GUM, PRESSURE IMPREGNATED
  WITH CREOSOTE WHICH COMPLIES WITH SANS 616:2008.
5.GALVANIZING:
  GUARDRAILS:SANS 121:2011:TYPE A1 ARTICLES. BOLTS AND WASHERS:
  SABS 763 TYPE C1 ARTICLES
6.TIMBER POSTS:
  POSTS SHALL COMPLY WITH THE REQUIREMENTS OF SABS AND SHALL
  CARRY THE SABS MARK.
7.CREOSOTE TREATMENT:
  TIMBER POSTS AND SPACER BLOCKS SHALL BE TREATED IN
  ACCORDANCE WITH SANS 05 WITH CREOSOTE WHICH COMPLIES
  WITH SANS 616:2008.
8.REFLECTIVE PLATES:
  THE OUTER SURFACES SHALL BE COATED WITH ENGINEERING GRADE
  RETRO-REFLECTIVE MATERIAL WHICH COMPLIES WITH THE
  PROVISIONS OF CKS 191 IN THE COLOURS SHOWN ON THIS DRAWING.

TRAFFIC DIRECTION

75x45x3mm STEEL REINFORCING PLATE
WITH SLOTTED HOLE (40 x 30mm)

NTS

SEE DETAIL B SEE DETAIL ATRAFFIC DIRECTION
POSITION OF GUARDRAIL
REFLECTIVE PLATES
(SPACING 7,62m c/c)

30

GUARDRAIL PLATES

SHAPED SHOULDER TO PREVENT
ROTATION OF THE BOLT

NTS
TYPICAL BOLTS

STANDARD NUT
AND WASHER

RECESS IN NUT GUARDRAILS

MIN. LENGTH = 320mm

10
0

150

15
0

15
0

30
0

16mm Ø BOLT FOR
ATTACHMENT TO THE

SUPPORTING POST

SHAPED SHOULDER TO PREVENT
ROTATION OF THE BOLT

REINFORCING PLATE
(75 x 45 x 3mm)

15
0 

Ø
 M

IN
.

23
0 

Ø
 M

AX
.

16mm Ø BOLT FOR
JOINING RAILS

CREOSOTED TREATED SPACER BLOCK
PINE OR GUM (150mm x 100mm x 360mm)

SLOTS FOR SPLICE BOLTS

NEUTRAL AXIS

SECTION THROUGH GUARDRAIL
NTS

ELEVATION OF GUARDRAIL
NTS

TRAFFIC DIRECTION

DETAIL A: FRONT ELEVATION
NORMAL SPACING OF POSTS

NTS

150 MIN.
230 MAX.

75mm x 45mm x 3mm STEEL REINFORCING PLATE
WITH SLOTTED HOLE (40mm x 30mm)

DETAIL B: FRONT ELEVATION
HALF SPACING OF POSTS

TO
P 

D
IA

.

300mm  x 300mm x 12mm THICK
GALVANIZED STEEL PLATE

20mm GALVANIZED MILD STEEL
BOLT, NUT AND WASHER

MILD STEEL PLATE, 300mm AND
12mm THICK AND WELDED TO POST

168,3mm Ø STEEL POST (25,3kg/m)
AND GALVANIZED @ 458g/m
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 A MINIMUM OF 15% PASSING THROUGH
 A 6,70mm SIEVE.
 A MAXIMUM OF 15% PASSING THROUGH
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