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NOTATION

BC BEGINNING OF CIRCULAR CURVE

EC END OF CIRCULAR CURVE

PI POINT OF INTERSECTION

R RADIUS OF CIRCULAR CURVE

DEFLECTION ANGLE OF CIRCULAR CURVE

Lc LENGTH OF CIRCULAR CURVE

TL LENGTH OF CURVE TANGENT

BT BEGINNING OF TAPER

ET END OF TAPER

CL CURVE LENGTH

TO ELANDSKOP

TO K
W
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GW

AGW
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D267/2011/D

INCREASING

CHAINAGE

CULVERT ANGLE

P402 - DESIGN SPEED 80km/h

TO
 KW

AM
GW

AGW
A

TO ELANDSKOP

OFSHEET

PLAN No.
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SCALE

NAIDU CONSULTING - CONSULTING ENGINEER

SIGN : DATE :

transport

Department:
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Designed  by:-
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C41985-C41988

C41972-C41982
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C41967

km 3.900 to km 4.900
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DESIGN LAYOUT PLAN

FROM km 0+000 to km 7+517

PORTION

 UPGRADING OF MAIN RD P402 (HOLY FAMILY CONVENT - KWAMGWAGWA)
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EC = km

BC = km

CL =

TL =

°   =

R =

CURVE NO. 11 RIGHT

370m

-23
27 54

76.842m

151.531m

4 596

4 747

BC

EC

PI 11 88 060.365 3 283 306.218

11 88 132.199 3 283 333.507

11 88 005.338 3 283 252.582

CENTRELINE CO-ORDINATES (LO 31 - WGS 84)

YPOINT X

MAIN ROAD 402

BC

EC

PI 10 88 302.169 3 283 398.076

10 88 358.286 3 283 449.090

10 88 231.274 3 283 371.144

SETTING OUT CONTROL (SYSTEM : WG 31)

NOTES :-

(1) Survey based on Trig (WG 31 System) and all levels related to M.S.L.

NAME               Y                    X                  Z               DESCRIPTION

"'

+

+

EC = km

BC = km

CL =

TL =

°   =

R =

CURVE NO. 10 RIGHT

400m

21
28 17

75.838m

149.898m

4 340

4 490

theoretical shoulder breakpoint

kerb & channel (see Detail SD 0701)

2% 2%

carriageway

lane

150mm natural gravel CBR>7 @ 93% selected (2) at 93% Mod AASHTO Density (G9)

150mm Graded crushed stone base at 102% Mod AASHTO Density (G2)

150mm natural gravel CBR>15 @ 93% selected (1) at 93% Mod AASHTO Density (G7)

200mm natural gravel CBR>45 @ 95% subbase at 97% Mod AASHTO Density (C3)

40mm Asphalt Wearing Course surface at 93% MTRD (AC)

walkway
guardrail as directed by the Engineer

(see Detail SD 1101)

selected material compacted to

90% Mod AASHTO Density

concrete-lined V-drain for deep cuttings

see Detail SD 0601 (applicable to both  

left and right hand side as required)

shallow cuttings. See Detail SD 0601 & SD 0601.

NOTE : Grassed, stone-pitched or concrete-lined V-drain for

1

:

1

.

5

fill

cut

earthworks line

2.0m

0.5m

8.50m

1.0m 3.25m0.5m 1.0m

lane

3.25m 1.0m

lane

shouldershoulder

C

L

0.5m

150mm in-situ or earthworks CBR>3 @ 90% subgrade at 90% Mod AASHTO Density (G10)

75mm topsoil

TYPICAL CROSS SECTION - CUT TO FILL CONDITION PDC NO.1275

natural ground line
minimum

3.00m

where catchwater bank is required

6.00m minimum

MINIMUM 15m ROAD RESERVE

MINIMUM 15m ROAD RESERVE

1

:

2

100mm yellow edge line

for centreline road marking

refer to longitudinal sections

C

L

f
e

n
c
e

 
l
i
n

e

(SCALE  1 : 100)

0
.
1

5
m

rounding as directed by engineer

0
.
1

m

f
e

n
c
e

 
l
i
n

e

for walkway specification 

see Detail SD 0203 

75mm topsoil75mm topsoil

catchwater bank

600mm high

catchwater drain

0.8m

0.5m

Ordinary 

backfill

6
0

0
 
m

i
n

.

Compacted 

conventional subsoil drain or

alternative as directed by the 

Engineer (see Detail SD 0501)

Proposed Stormwater pipe

approved fill 

(see DWG C43751)
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EC = km

BC = km

CL =

TL =

°   =

R =

CURVE NO. 9 RIGHT

250m

35
25 29

79.844m

154.569m

3 801

3 955

RHS 0,000 7,517 7733m SD 0203/1

CROSS DRAINAGE DETAILS (WGS)
SURFACE / SUB SURFACE DRAINAGE DETAILS

GUARDRAIL / BARRIER DETAILS
RETAINING WALL DETAILS

SIDEWALK DETAILS

Side

Inlet

Grid

Inlets

Conc.

Chutes

Skew

Length

Bedding

Class

Class

Size

(dia)

Type

S.K.D.

Legend

LHS/RHS Start Km End Km

Length

Reference

Legend Type

LHS/RHS Start Km End Km

Length

Reference

End

Treatment

Reference

Legend Type

LHS/RHS Start Km End Km

Length

Cut / Fill

Legend

LHS/RHS Start Km End Km

Length

Co-ordinates

  Y          X

Head

Wall

LHS /

RHS

Co-ordinates

  Y          X

Co-ordinates

  Y          X

Type

Reference

Dwg

km 4,235

RIGHT ACCESS

D1139 TYPE B1

5

Reference

GUARD RAIL LHS 4,480 4,900 420m SD 1011/1 BULL NOSED

0,45

1,00

1
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0,45

1000 V-Drain with rock bolsters every 2m drop
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6,00 Minimum

Where catchwater 

bank is required
10,00 minimum 

4%
4%

150mm natural gravel wearing course 

at 97% Mod AASHTO Density (G7)

natural ground line

1

:

2

 

m

a

x

.

1

:

1

.

5

 

m

a

x

.

C

L

lane

3.0m

lane

3.0m

TYPICAL CROSS SECTION OF ACCESS / SERVICE ROADS

(SCALE  1 : 100)

Refer to SD 0210

10,00 minimum 

Normal road reserve

6,90  Earthworks

6,00 Carriageway 

CATCH WATER BERM

Legend

LHS/RHS Start Km End Km ReferenceLength

Grade

Area

(ha)

Discharge

(m3/s)

Vel

(m/s)

Remarks

1000 V RHS 3.900 3.954 54m
SD 0601

1000 V RHS 4.240 4.300 60m SD 0601

(%)

RHS 4,560 4,700 140m SD 1011/1

P402 - SIGN POSTED SPEED 60km/h

XPOINT Y

TAXI / BUS PARKING BAY CO-ORDINATES

BAY No. LHS/RHS

B7 LHS SKD4020

B8 RHS SKD3900

Direction of traffic

1

2 3

4

rd edge

Direction of traffic

1

2 3

4
rd edge

88683.061                         3283763.197

88668.535                         3283751.194

88659.808                         3283739.831

88652.467                         3283723.678

88620.828                        3283682.001

88610.786                         3283667.311

88600.233                         3283657.621

88583.576                         3283648.139

B10 RHS SKD4160

Direction of traffic

1

2 3

4

rd edge

88500.712                         3283584.764

88487.683                         3283577.459

88477.115                         3283567.887

 88467.891                         3283554.599

B9 LHS SKD4260

Direction of traffic

1

2 3

4
rd edge

88427.542                         3283506.320

88417.051                         3283491.226

88406.424                         3283481.618

88390.747                         3283472.854

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

RHS
4,810

4,900

90m
SD 1011/1

TYPE ACCESS REFER TO SD 0303/C1.  L 1874 1,817 RHS B1

ACCESSES

DESCRIPTION

STAKED KM

DISTANCE

ACCESS

LEFT OR

RIGHT

REMARKS

TYPE ACCESS REFER TO SD 0303/C3.  D 2206 3,880 LHS B1

TYPE ACCESS REFER TO SD 0303/C4.  Minor Access 3,958 RHS B3

TYPE ACCESS REFER TO SD 0303/C5. D 1139 4,235 RHS B1

TYPE ACCESS REFER TO SD 0303/C2.   L 1935 3,183 RHS B1

TYPE ACCESS REFER TO SD 0303/C6.  L 761 4,997 RHS B1

km 3,880

LEFT ACCESS

D2206 TYPE B1

3

km 3,960

RIGHT ACCESS

TYPE B3

4

BC

EC

PI 9 88 701.889 3 283 761.442

9 88 718.902 3 283 839.453

9 88 642.808 3 283 707.734

LHS 3,836 3,922 90m SD 0203/1

GENERAL NOTES

1.   ALL LEVELS, DIMENSIONS AND SETTING OUT DETAILS ARE TO BE VERIFIED BY

      CONSULTANT AND CONTRACTOR ON SITE PRIOR TO CONSTRUCTION.

2.   ALL EXISTING DRAINAGE CULVERTS ARE TO BE INSPECTED, AND ANY FOUND IN

      UNSERVICEABLE CONDITION ARE TO BE REPLACED UNLESS SHOWN OTHERWISE.

3.   CULVERT DESIGN ON DRAWING

 ADJUSTMENT ON SITE MUST ADHERE TO MIN COVER = 600mm, MIN SLOPE = 2%.

4.   PIPE CULVERTS ARE TO BE LAID IN ACCORDANCE WITH SD 0401

      WITH HEADWALLS AS PER SD 0406.

      MIN. DIA. = 450mm FOR MINOR ACCESS ROADS AND ACCESS BELLMOUTHS,

      AND MIN. DIA. = 600mm FOR MAJOR ROAD CROSS DRAINAGE.

5.   FOR EROSION CONTROL GABION MATTRESSES ARE RECOMMENDED AT

      CULVERT INLETS AND OUTLETS.

6.   EARTH BERMS ARE TO BE CONSTRUCTED AT CULVERT INLETS

      TO DIRECT STORMWATER INTO CULVERTS WHERE NECESSARY.

7.   SUBSOIL DRAINS AS PER SD 0501 ARE TO BE INSTALLED WITH 750 V-DRAINS,

      OR WHERE HIGH WATER TABLES ARE ENCOUNTERED.

8.   DAYLIGHTING REQUIREMENTS ARE TO BE DECIDED BY THE ENGINEER ON SITE.

      DRIVEWAY ACCESSES MUST BE RE-ALIGNED TO SUIT THE NEW ROAD ALIGNMENT AND

      ADEQUATELY COMPACTED UP TO THE ROAD RESERVE.

      FOR DRIVEWAYS THAT INTERSECTS THE V-DRAIN,REFER TO DETAIL 5 ON DRAWING

       C43751.ACCESS CLOSURES ARE TO BE PHYSICALLY BARRICADED WITH  GUARDRAILS

      WHERE ACCESS IS STILL POSSIBLE AFTER COMPLETION OF WORK.

9.   GUARDRAILS ARE TO BE INSTALLED IN ACCORDANCE WITH SD 1101, SD 1102

       WHERE FILL EMBANKMENTS EXCEED 3m IN HEIGHT

      OR WHERE HAZARDOUS. OBSTRUCTIONS CANNOT BE REMOVED.

10. EXISTING ROAD SIGNS, SERVICES AND FENCING AFFECTED BY CONSTRUCTION

      ARE TO BE REMOVED / RELOCATED WHERE NECESSARY.

11. UNDERGROUND SERVICE CROSSINGS AND MARKERS ARE TO BE IN

      ACCORDANCE WITH SD 1001 TO SD 1003.

12. ALL NEW ROAD SIGNS AND ROAD MARKING REQUIREMENTS ARE TO CONFORM TO

      THE SOUTHERN AFRICAN ROAD TRAFFIC SIGNS MANUAL

      (SARTSM) .

13. ALL WORK IS TO BE CARRIED OUT IN ACCORDANCE WITH THE 'COLTO' SPECIFICATIONS

      FOR ROAD AND BRIDGE WORKS FOR STATE ROAD AUTHORITIES 1998 EDITION.

14. ALL EXISTING CULVERT POSITIONS TO BE VERIFIED ON SITE.

15. THE LETTERS L AND R DENOTE THE ROAD RESERVE BOUNDARY TO THE LEFT AND THE

      RIGHT OF THE ROAD RESPECTIVELY.

16. ROCK BOLSTERS ARE TO BE PLACED ACROSS THE INVERT V-DRAINS IN SLOPES

      STEEPER THAN 1 : 34 AT 10m CENTERS.

17. NEW FILLS AND EXPOSED CUTTINGS ARE TO BE TOP SOILED AND VEGETATED

      IMMEDIATELY AFTER CONSTRUCTION TO PREVENT EROSION.

18. ALL STOP SIGNS FOR TYPE B1 ACCESSES ARE TO BE POSITIONED 13m FROM

      THE CENTERLINE OF P402.

      ALL STOP SIGNS FOR TYPE B3 ACCESSES ARE TO BE POSITIONED 8m FROM

      THE CENTERLINE OF P402.

19. FOR SPEED HUMP AND RAISED PEDESTRIAN CROSSING DETAILS REFER TO

      DRAWING  SD0314/A.

20. FOR RUMBLE STRIP DETAILS REFER TO DRAWING SD 0307

21. FOR TAXI PARKING BAY DETAILS REFER TO DRAWING SD 0305. ALL BAYS TO

      MATCH THE SLOPE OF THE ROAD.

22.DESIGN OF PATENT RETAINING STRUCTURES IS TO BE UNDERTAKEN BY A   

PROFESSIONALLY REGISTERED ENGINEER(SHALL INCLUDE FOR PROFESSIONAL

INDEMNITY ON ALL DESIGN WORKS UNDERTAKEN).

23. EROSION PROTECTION REQUIRED AT THE END OF TOE DRAINS AND MITRE CHUTES.

24. FOR CATCHWATER DRAIN DETAILS, REFER TO DRAWING C43751.

25. ALL DESIGN CALCULATIONS AND DRAWINGS TO BE SUBMITTED TO ENGINEER FOR

APPROVAL PRIOR TO CONSTRUCTION.

Toe Drain LHS 4.310 4.340 30m

1000 V LHS 3.960 4.240 280m
SD 0601

1000 V RHS 3.965 4.080 115m
SD 0601

1000 V RHS 4.080 4.120 40m
SD 0601

Toe Drain RHS 4.120 4.160 40m

1000 V RHS 4.300 4.360 60m SD 0601

1000 V LHS 4.340 4.360 20m
SD 0601

1000 V RHS 4.360 4.420 60m SD 0601

Toe Drain RHS 4.495 4.550 55m

1000 V RHS 4.754 4.770 16m SD 0601

Toe Drain RHS 4.770 4.900 130m

1000 V LHS 4.240 4.310 70m
SD 0601

APPROX. COORDS WG84 Lo 31

Pt X

LA1 +88 727.72 +3 283 755.04

LA2(c)

+88 780.98 +3 283 710.55

LA3(c)

+88 768.16 +3 283 695.20

LA4 +88 713.74 +3 283 738.30

RA7 +88 760.21 +3 284 457.11

RA8(c)

+88 744.28 +3 284 470.44

RA9 +88 750.62 +3 284 548.57

RA10 +88 720.00 +3 284 592.98

RA11(c)

+88 696.87 +3 284 604.38

RA12(c)

+88 686.31 +3 284 587.40

RA13(c)

+88 708.11 +3 284 573.85

RA14(c)

+88 729.21 +3 284 531.99

RA15(c)

+88 724.34 +3 284 472.06

RA16(c)

+88 762.06 +3 284 434.34

RA17(c)

+88 622.52 +3 283 745.59

RA18(c)

+88 610.37 +3 283 788.57

RA19(c)

+88 574.00 +3 283 850.80

RA20(c)

+88 558.86 +3 283 837.73

RA21(c)

+88 591.13 +3 283 783.13

Y

APPROX. COORDS WG84 Lo 31

Pt Y X

L24 +88 717.76 +3 283 775.26

L25 +88 695.94 +3 283 738.03

L26 +88 608.67 +3 283 649.75

L27(c)

+88 560.90 +3 283 613.10

APPROX. COORDS WG84 Lo 31

Pt Y X

R31(c)

+88 704.25 +3 283 842.65

R32(c)

+88 677.39 +3 283 773.91

R33 +88 640.73 +3 283 733.03

R34 +88 611.32 +3 283 706.30

R35(c)

+88 540.72 +3 283 635.30

L28(c)

+88 442.53 +3 283 505.44

L29 +88 415.08 +3 283 476.18

L30(c)

+88 368.38 +3 283 437.99

L31(c)

+88 236.60 +3 283 357.12

L32(c)

+88 082.39 +3 283 292.90

L33(c)

+88 015.81 +3 283 241.84

R36(c)

+88 469.98 +3 283 570.96

R37 +88 437.04 +3 283 547.73

R38(c)

+88 377.97 +3 283 487.27

R39(c)

+88 302.91 +3 283 424.82

R40 +88 250.22 +3 283 401.67

R41(c)

+88 225.95 +3 283 385.17

R42(c)

+88 126.87 +3 283 347.53

R43(c)

+87 994.87 +3 283 263.32

LHS 3,980 4,050 75m SD 0203/1

LHS 4,240 4,310 75m SD 0203/1

Toe Drain LHS 4.440 4.500 60m

500 K&C

RHS 3,900 4,900 1050 m

SD 0701

GUARD RAIL

GUARD RAIL

BULL NOSED

BULL NOSED

-

-

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

-

-

NOTE 23

-

-

- - - - -

3.950 C -

- -

-

- -

-

- -

RHS
SD  0603/A

SIDE OUTLET

- - - - -

- - - - -

- - - - -

- - - - -
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-

-

-

NOTE 23

- - - -

-

-

- - - -

- - - -

- - - -

- - - - -

- - - - -

NOTE 23

- - - - -

3.971,47 PC 900 100D C 25.08 331 - 1

- -

1

- -

-

- -

R-LHSSD  0401

3.980 C -

- -

-

- -

-

- -

LHS

SIDE OUTLET

4.020 C - - - - - - 1

- -

-

- -

-

- -

RHS

4.070 C -

- -

-

- -

-

- -

RHS
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4.080 C - - - - - - -

- -

2

- -

-

- -

RHS
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-

- -

-

- -
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- -
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- -

-
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-
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-
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-
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-
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RHS
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-

- -

-

- -

RHS
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4.300 C - - - - - - -

- -

2

- -

-

- -

RHS

4.310 C -

- -

-

- -

-

- -

LHS

SIDE OUTLET

4.320 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.360 C - - - - - 1 -

- -

-

- -

-

- -

LHS

SD  0604/A

4.360 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.360 C - - - - - - -

- -

2

- -

-

- -

RHS

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

4.410 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.420 C - - - - - - -

- -

2

- -

-

- -

RHS

4.470 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4494 PC 900 100D C 21.78 237 - 1

- -

-

- -

1

- -

R-LHS

4.500 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.530 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.554,60 PC 900 100D C 18.50 258 - -

- -

-

- -

2

- -

R-LHS

4.640 C - - - - - 1 -

- -

-

- -

-

- -

LHS

4.680 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.690,29 PC 600 100D C 17.80 257 - -

- -

-

- -

2

- -

R-LHS

4.760 C - - - - - 1 -

- -

-

- -

-

- -

LHS

4.810 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

4.840 C - - - - - 1 -

- -

-

- -

-

- -

LHS

4.890 C -

- -

-

- -

-

- -

RHS

SIDE OUTLET

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0603/A

SD  0401

SD  0401

SD  0401

SD  0703/A

SD  0602/B

SD  0602/B

SD  0602/B

SD  0602/B

SD  0602/B

SD  0604/A

SD  0604/A

SD  0604/A

NOTE 23

- - - -

- - - - -

- - - -

- - - - -

1.26
3.000.64 0.655

1.00
3.401.17 1.520

1.16 2.801.17 0.580

1.21
2.701.17 0.450

Toe Drain LHS 3.900 3.960 60m

Toe Drain RHS 4.160 4.220 60m

1000 V RHS 4.420 4.495 75m SD 0601

Toe Drain RHS 4.551 4.687 136m

Toe Drain RHS 4.687 4.754 67m

CENTRELINE CO-ORDINATES (LO 31 - WGS 84)

YPOINT X

RIGHT ACCESS NO. 5

    START                     88435.701                        3283519.470

    BC1                          88426.701                        3283529.370

    PI1                           88417.308                        3283539.703

    EC1                          88403.353                        3283539.168

    END                         88371.658                        3283537.953

CENTRELINE CO-ORDINATES (LO 31 - WGS 84)

YPOINT X

LEFT ACCESS NO. 3

    START                     88690.416                       3283766.461

    BC1                          88713.250                      3283753.040

    PI1                           88717.514                       3283750.534

    EC1                          88721.310                      3283747.364

    END                          88774.574                     3283702.879

CENTRELINE CO-ORDINATES (LO 31 - WGS 84)

YPOINT X

RIGHT ACCESS NO. 4

    START                     88639.589                      3283704.931

    BC1                          88626.546                      3283719.278

    PI1                           88616.422                       3283730.415

    EC1                          88612.266                      3283745.116

    BC2                          88600.750                      3283785.853

    PI2                            88592.903                      3283813.611

    EC2                          88574.047                      3283835.447

    END                          88566.432                     3283844.266

NOTE 23

NOTE 23

NOTE 23

AND HEADWALL

LEGEND

CONCRETE-LINED 1000 V-DRAIN (SD 0602)

WITH CHUTE (SD 0603)

GRID INLET (SD 0602), 600mmØ PIPE

PIPE CROSSING WITH SIDE INLET (SD 0703)

TOE DRAIN

CONCRETE-LINED TRAPEZOIDAL DRAIN

TYPE C2 FLARED URBAN ACCESS (SD 0306)

CATCHWATER BANK

EXISTING ROAD RESERVE

PROPOSED EXPROPRIATION ROAD RESERVE

DAYLIGHTING REQUIRED

SIDE OUTLET (SD 0603)

FIELD INLET

MANHOLE

D1 DISPLAY INLET (SD 0703/A)

FENCE LINE

 ROAD EDGE

CATCHPIT

PIPE

KERB AND CHANNEL

CA17         88692.915       3283794.447      1400.495     16mm Iron Peg in Conc.

CA18         88520.993  3283581.362      1406.453     16mm Iron Peg in Conc.

CA19         88399.551       3283470.852      1407.952     16mm Iron Peg in Conc.

CA20         88268.786  3283371.966      1405.700     16mm Iron Peg in Conc.

CA21         88025.224  3283258.299      1393.006     16mm Iron Peg in Conc.

FOR ACCESS CROSSINGS REFER TO SD C43751

NOTE

500 K&C LHS 3,836 3,922 100 m SD 0701

KERB AND CHANNEL DETAILS

LHS/RHS
Start Km

End Km Length ReferenceType

500 K&C

LHS 4,560 4,900 340 m

SD 0701

500 K&C LHS 3,980 4,050 75 m
SD 0701

500 K&C
LHS 4,240 4,310 75 m

SD 0701

FOR FINAL APPROVAL
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