
LEGEND

REFER TO JRA-SD-SW-051

NOTES
230

BENCHING

FLOW

300
MAX.

60 deg
MAX.

230mm BRICK WALL

BENCHING
REINFORCEMENT (a) Y12 AT

150c/c BOTH WAYS, 25 COVER
(b) 110c/c FOR MAIN BARS

WHERE SLAB IS UNDER
ROADWAY

230 VARIES MIN. 1200

SECTIONAL PLAN

4 Y12 @ 110 c/c

230

PREFERRED 450
MAX. 600

BENCHING
CONCRETE SURROUNDS

TO MANHOLE

900x900 SHAFT 230
M.H. COVER AND FRAME TO
SANS 558-1973 (TYPE 6 IN
SIDEWALKS AND STANDS -
TYPE 2A IN ROADS)
STEP IRONS TO BS 1247
AT 300c/c, STAGGERED

1. CONCRETE STRENGTH TO BE AS
FOLLOWS:
a. MANHOLE SURROUNDS AND

BENCHING: CLASS 15/19
b. CAST IN-SITU DECK SLABS

AND FOUNDATION: CLASS
20/19

c. PRECAST COVER SLABS AND
OTHER ITEMS: CLASS 25/19

d. CAST IN-SITU KERBS, APRONS
ETC.: CLASS 25/19

2. ALL FLOORS AND BENCHING TO
BE STEEL TROWELLED WITH A
SMOOTH RADIUS.

3. ALL BRICKS TO BE OF QUALITY
FBSE 30 TO SANS 227-2007, WITH
WATER ABSORPTION < 14% AND
EFFLORESCENCE <10.

4. ALL BRICKWORK TO BE IN
ENGLISH BOND.

5. MANHOLE AND KERB INLETS
WIDTHS AND DEPTH:
a. WIDTH:-

750 mm PIPES AND LESS -
900mm
825 mm PIPES AND MORE -
1200mm .

25 COVER

4 Y12 @ 110 c/c

2 Y16

4 Y12 @ 110 c/c

2 Y16 BENCHING

75 230 1200 230 75

SECTION THROUGH SHALLOW MANHOLE WITH SHAFT
(SEE NOTE 6)

b. SOME JUNCTION MANHOLE
SIZES TO BE DETERMINED ON
SITE

c. DEPTH:-
THE DEPTH INDICATED
SHOULD BE INCREASED IF
NECESSARY FOR ANGLE AND
JUNCTION MANHOLES TO
PERMIT SUFFICIENT
DISCHARGE HEAD TO
DEVELOP.

d. MANHOLE DEPTH > 1,75m,
WIDTH OF BRICKWORK TO BE
INCREASED TO 330mm.

6. FOR DEEP MANHOLES SEE
JRA-SD-SW-051.

4 Y12 @ 110 c/c
1310

REINFORCEMENT DETAIL FOR COVER SLAB

7. SEE JRA-SD-SW-060-062 FOR
NON-TYPICAL DESIGNS.

8. FOR NEW INSTALLATION AND
REPLACEMENT MANHOLE
SPECIFICATIONS USE APPROVED
NON-METALLIC MANHOLE
COVERS AND FRAMES IN
COMPLIANCE WITH SANS 1882 -
2003 OR SANS 50124 - 1994 (EN 124
- 1994).
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REFER TO JRA-SD-SW
-052

LEGEND
A

D + 750

D

D
H
B

PIPE OUTSIDE DIAMETER

LENGTH OF APRON SLAB
HEIGHT OF HEADWALL ABOVE PIPE

STORMWATER
PIPE

D + 300 B

1000
NOTES

ROWLOCK COURSE

750 750

BRICK END
WALL

APRON SLAB

D + B

ENERGY DISSIPATORS
(FIG.3 KERBING) SUBJECT
TO ENGINEER APPROVAL

ENERGY DISSIPATORS

A

OUTLET PLAN

RENO MATTRESS
OR SIMILAR TO

SITE CONDITIONS
IF SPECIFIED

50mm FALL

SEE NOTE 8

1. THE MATERIAL FOR A DEPTH OF
150mm UNDER THE APRON SLAB
MUST BE COMPACTED TO A
MINIMUM DENSITY OF 90 % OF
THE MOD. AASHTO DENSITY.

2. ALL CONCRETE TO BE CLASS
20/19.

3. ENERGY BREAKERS MUST BE
PROVIDED WHEN REQUIRED BY
THE ENGINEER.

4. THIS OUTLET STRUCTURE ONLY
TO BE USED WHEN PIPE SIZE IS
LESS THAN 600 mm Ø.

5. ALL BRICKS TO BE OF QUALITY
FBSE30 TO SANS 227-2007 WITH
WATER ABSORPTION <14% AND
EFFLORESCENCE <10.

6. ALL BRICKWORK TO BE IN
ENGLISH BOND.

7. NO PLASTERING OF BRICKWORK
WILL BE ALLOWED.

STORMWATER PIPE

CONCRETE APRON

MESH REF. 617

150

SECTION A-A
WEEP HOLES @
±0.5m CENTRES

300
420

8. THE LOWER PORTION OF ANY
BRICKWORK GREATER THAN 1m
IN HEIGHT SHALL BE INCREASED
TO 345mm TO A MAX. OVERALL
HEIGHT OF 1.75m.

9. BRICK SAMPLES SHALL BE
SUBMITTED FOR TESTING.

10. IN TERMS OF THE NATIONAL
WATER ACT, 36 OF 1998, A RATE
OF DISCHARGE FROM AN
OUTLET STRUCTURE SHALL NOT
EXCEED 1m/SEC AND SHALL
NOT BE GREATER THAN 100mm
IN DEPTH. IF DESIGN
INDICATIONS ARE THAT THESE
FIGURES WILL BE EXCEEDED,
ADDITIONAL ENERGY
DISSIPATION MEASURES WILL
BE REQUIRED.

FRONT
ELEVATION

11. REFER TO DWGS JRA-SD-SW-081
& 082 FOR FURTHER
INFORMATION.
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230

D
W LENGTH L (SEE TABLE 1 ) W (SEE JRA-SD-SW-062)

BARS "D"

DEFLECTION
ANGLE "Δ"

CL

OFFSET LINE 1

TANGENT LENGTH T2

PI.2

BARS A-B
TAKEN ALONG
THIS LINE

D

C

PLAN:
PLAN: SETTING OUT DETAIL

DETAILS OF 45° - 90° JUNCTIONS

R
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D
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LS

DETAILS OF 45° - 90° JUNCTIONS FOR LARGER PIPES

B
BENCHING

FOR MANHOLE SHAFT
DETAILS REFER TO
JRA-SD-SW-050/052

GROUND LEVEL

VARIES
BARS "D"

230

LOWER SLAB
W UPPER SLAB

BARS "F"
BARS "E" VARIES

BARS "E"
BARS "F"
BARS "C"
BARS "D"

LOWER SLAB
230

±1300
BARS
"C"

CL

CL

230 WEEP
HOLES @

3m C/C

BARS "A"
BARS "B"

BARS "D"

BARS "C"

WEEP HOLES @
3m C/C

W

WEEP
HOLES

@ 3m C/C
SECTION A - B

DETAILS OF 45° - 90° JUNCTIONS
SECTION A - A

DETAILS OF 45° - 90° JUNCTIONS

BARS "D"
BARS "C"

TABLE 2: TANGENT LENGTHS, T2

D3 (mm) D4 (mm)

825
900
1050

1350
1200

1500
1650
1800

933
1014
1185
1352
1516
1672
1828
1978

2.33
2.54
2.96
3.38
3.79
4.18
4.57
4.95

2.14
2.33
2.71
3.10
3.47
3.83

4.19
4.54

1.96
2.13
2.48
2.84
3.18
3.51
3.83
4.15

DIAMETERS
90 85 80 75 70 65 60 55

DEFLECTION ANGLE "Δ"
"

50

1.79
1.95
2.27
2.59
2.91
3.21

3.51
3.80

1.63
1.78
2.07
2.37
2.65
2.93
3.20
3.47

1.48
1.62
1.89
2.15
2.41
2.66
2.91
3.15

1.35
1.47

1.71
1.95
2.19
2.41
2.64
2.86

1.21
1.32
1.54
1.76
1.97
2.18
2.38
2.58

1.09
1.18
1.38
1.58
1.77
1.95
2.13
2.31

45

0.97
1.05
1.23
1.40
1.57
1.73
1.89
2.05

CL

TABLE 1: VALUES OF L AND R2
NOMINAL Ø 03(mm)

L(m)
R(m)

825 900 1050 1200 1350 1500 1650 1800

2.29
2.33 2.54

2.48 2.90
2.96 3.38

3.31 3.71
3.79

4.10
4.18

4.49
4.57

4.85
4.95

UPPER SLAB
BARS "A"
BARS "B" W

BARS "A"
BARS "B"

SECTION E - E
GROUND LEVEL DETAILS OF 45° - 90° JUNCTIONS

W
BARS "B"

BARS "F"

BARS "A"

PI.1 BARS C
CL A CL BARS "E"

BARS "E"

CL

BARS "F"

C SEE JRA-SD-SW-061

150

A

W
BARS "D"
BARS "C"

BENCHING

BARS "D"
BARS "C"

SECTION D - D
DETAILS OF 45° - 90° JUNCTIONS

BARS "A"
BARS "B"
W

1. POINT PI.2 LOCATED ON THE
INTERSECTION OFFSET LINES 1
& 2 TO HALF THE EXTERNAL
PIPE DIAMETERS ie D5/2 & D4/2
RESPECTIVELY.

2. REFER TO JRA-SD-SW-062 FOR
VALUES OF W - SEE TABLES AND
NOTE 2.

3. REFER TO JRA-SD-SW-061 FOR
SECTION C-C.

4. ALL BRICKS TO BE OF QUALITY
FBSE 30 TO SANS 227-2007
WATER ABSORPTION <14% AND
EFFLORESCENCE <10.

5. ALL BRICKWORK TO BE ENGLISH
BOND.

6. REFER TO JRA-SD-SW-062 FOR
BENDING SCHEDULES

7. DIMENSION D4 VARIES
DEPENDANT ON TYPE AND
CLASS OF PIPE - VALUE GIVEN IS
FOR GUIDANCE ONLY - SHOULD
BE MEASURED ON SITE.

8. IF THE CHAMBER INVERT IS
MORE THAN 1.98m BELOW
GROUND LEVEL THE 1300 MIN
CHAMBER HEIGHT MUST BE
INCREASED AS NECESSARY,
WITH AN APPROPRIATE
INCREASE IN WALL THICKNESS
W AS SHOWN ON
JRA-SW-SD-062.
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L FORMULAE:

D0 = DISCHARGE DIAMETER

D1 = OUTLET DIAMETER

V0 = DISCHARGE VELOCITY

V1 = LANDING VELOCITY IN CHAMBER

L1

L2

= LENGTH OF TOP WATER PROFILE OF JET

= LENGTH OF BOTTOM PROFILE OF JET

H1 = HEIGHT BETWEEN SOFFIT OF INLET TO INVERT OF OUTLET

H2 = HEIGHT BETWEEN INVERT OF INLET TO INVERT OF OUTLET

L = LENGTH OF STEPPED MANHOLE

BENCHING L2

L1

FIGURE 1

1. ADJUSTING MANHOLE LENGTH TO AVOID EROSION:
THE JET OF WATER DISCHARGED FROM THE UPSTREAM PIPES LOSES VELOCITY AND THEREFORE
EXPANDS. THE DISCHARGE REMAINS THE SAME AND THUS Q = AV APPLIES. THE DISTANCE FROM
THE INLET TO THE OUTLET TO THE CHAMBER MUST TAKE THIS INTO ACCOUNT, EITHER IN HEIGHT
TO ACCOMMODATE THE VELOCITY HEAD OR IN INCREASED DIAMETER LEADING TO THE
DOWNSTREAM PIPE.

V1 =

L1 =
L2
L

=
=

(2g(H1 - D0/2))0.5
V (2H1/g)0.5
V(2H2/g)0.5
L1 - D1/4

2. BENCHING FOR STEPPED MANHOLES:
BENCHING IN THE MANHOLE IS TO FOLLOW THE BOTTOM PROFILE OF THE FREE JET UP TO H2/2,
BEYOND WHICH THE PROFILE IS REVERSED. THE COORDINATES OF THE PROFILE ARE
DETERMINED BY CALCULATING ΔL VS ΔH USING THE FORMULA FOR L2.
THE ENTRANCE SHOULD BE ROUNDED TO AVOID ENTRY LOSSES AS MUCH AS 50% OF THE ENERGY
HEAD, RESULTING IN AN EVEN HIGHER WATER LEVEL IN THE CHAMBER. IN THIS SITUATION
h = (V²/2G)0.5STILL APPLIES.

NOTES

1. TOPOGRAPHY OFTEN REQUIRES
STEPPED MANHOLES TO
REDUCE THE VELOCITY IN THE
PIPED STORMWATER SYSTEM.

2. THESE STRUCTURES REQUIRE
CAREFUL CONSIDERATION TO
AVOID DESTRUCTION OF THE
CHAMBER WALL OPPOSITE THE
DISCHARGE POINT. THERE IS NO
MORTAR THAT CAN STAND UP
TO THE EROSIVE FORCE OF
WATER POUNDING ON THE
JOINTS OF THE BRICKWORK IN
THE CHAMBER, IN FACT OVER A
PERIOD OF TIME, EVEN
CONCRETE WILL DETERIORATE.
THE TROUBLE IS THAT BY THE
TIME THE DEGRADATION
BECOMES APPARENT, MUCH
DAMAGE HAS BEEN DONE.

3. THE JRA HAS ADOPTED DESIGN
CRITERIA THAT WILL LIMIT THE
DAMAGE TO STEPPED
MANHOLES AND IS DESCRIBED
ON THIS DRAWING.
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900 x 900 SHAFT
230

CONCRETE SURROUNDS
TO MANHOLE

230

M.H. COVER AND FRAME TO
SANS 558-1973 (TYPE 6 IN
SIDEWALKS AND STANDS -
TYPE 2A IN ROADS)

230mm BRICK WALL

REINFORCEMENT (a) Y12 AT
150c/c BOTH WAYS, 25 COVER

(b) 110c/c FOR MAIN BARS
WHERE SLAB IS UNDER

ROADWAY

NOTES

STEP IRONS TO
BS 1247 STAGGERED
AT 300 C/C

DETAIL A
HEAVY DUTY MANHOLE (SIMPLIFIED)

230

1. DETAIL 051 - 1 SHOWS A DEEP
MANHOLE. BELOW 3m, THE
MANHOLE IS SUBJECT TO SITE
SPECIFIC / DEPTH ENGINEERING
DESIGN. THE DETAIL GIVEN HERE
OF THE LOWER SLAB IS FOR
ILLUSTRATION PURPOSES ONLY.

2. THE SALIENT DESIGN FEATURES
OF A DEEP MANHOLE WITH AN
INTERMEDIATE LANDING /
STAGING SLAB, AS SHOWN,
INCLUDE:
• DESCENT/ASCENT

STAGING AREA;
• OFFSET MANHOLE TO

THE NEXT LEVEL;
• OFFSET OF THE

LOWER STEP IRONS.
3. FOR SPECIFIC MANHOLE DETAILS

REFER TO SANS 558 - 1973.

345

4. FOR NEW INSTALLATION AND
REPLACEMENT MANHOLE
SPECIFICATIONS USE APPROVED
NON-METALLIC MANHOLE
COVERS & FRAMES IN

MANHOLE OFFSET FULLY TO
ONE SIDE - TYPE 4A

STANDING / EQUIPMENT
HOLDING AREA

DETAIL B
LIGHT DUTY MANHOLE (SIMPLIFIED)

COMPLIANCE WITH SANS 1882 -
2003 OR SANS 50124 - 1994 (EN 124
- 1994).

ALL DETAIL IN THIS
SECTION - SEE
NOTE 1

DETAIL 051 - 1
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MANHOLES :
FURTHER DETAILS

DETAIL OF TYPICAL BRICK OUTLET STRUCTUREDESIGN OF STEPPED MANHOLES

MANHOLE DETAILS
FOR CONDUITS < 750mmØ

DETAILS OF STANDARD BUILT UP SECTIONS FOR BENDS AND
JUNCTIONS FOR CONDUITS > 750mmØ (SHEET 1 OF 3)
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