
IC3

FUTURE RAIN WATER
HARVESTING OVERFLOW

691

1000 (MAX FOR 450MM IC)
WORK BACK FROM HERE
   AT MINIMUM FALL TO
    CALCULATE KITCHEN STUBSTACK

888

828

828

898

9528 - 200 = 9328
FALL @ 1/80TH = 117

IC3/4 FOUL FALL =
1261 @ 1/40TH
FALL = 32

293 @ 1/80
FALL = 4

701 (REAR PATIO)
       901 (GARAGE)

IC1/2 STORM FALL =

3612 @ 1/80

FALL = 45
746 (PATIO)
946 (GARAGE)

1866 - 200 = 1666

@ 1/40 FALL = 39

1272 - 200 = 1072

@ 1/40 FALL = 27
2515 - 200 = 2315@ 1/40 FALL = 58

3314 - 200  = 3114

@ 1/40 FALL = 78

7154 - 200 = 6954
@ 1/80 FALL  = 87

756 (PATIO)
956 (GARAGE)

IC9/10 DRIVEWAY FALL
1850 @ 12.18 EIGHTIETHS
DRIVEWAY FALL = 281

STORM IC9 MAIN OUT
INVERT WRT FGL (PATIO) = 1984 - 107 = 1877
INVERT WRT FGL (DRIVE) = 720 +(281 - 107) = 894
OBVERT WRT FGL (DRIVE) = 784

IC9 450 DRIVEWAY FALL 
@ 12.18 EIGHTIETHS
= 69

STORM IC9 MAIN IN
INVERT WRT FGL (PATIO) = 1877 + (69 -10) = 1936
INVERT WRT FGL (DRIVE) = 894 + (69 - 10) = 953
OBVERT WRT FGL (DRIVE) = 843

631

IC2/5 STORM FALL =
2214 @ 1/80
= 28

FOUL IC6 MAIN IN
INVERT WRT FGL (PATIO) = 1000 + 117 = 1117
INVERT WRT FGL (DRIVE) = 1117 - 179 = 938
OBVERT WRT FGL (DRIVE) = 828

IC6 450 DRIVEWAY FALL
@ 4.62 EIGHTIETHS
= 26

FOUL IC 6 MAIN OUT
INVERT WRT FGL (PATIO) = 1117 + 10 = 1127
INVERT WRT FGL (DRIVE) = 938 + 10 - 26 = 922 
OBVERT WRT FGL (DRIVE) = 812

FOUL IC10 MAIN IN
INVERT WRT FGL (PATIO) = 2044 (@SURVEY)
INVERT WRT FGL (DRIVE) = 750 + (69/2) - (10/2) = 780 
OBVERT WRT FGL (DRIVE) = 670

LOCATION OF EXISTING
COMBINED SYSTEM IC (BRICK BULIT 1958)
CONNECTION TO PUBLIC SEWER (TO BE
REPLACED WITH 450MM IC)

STORM IC 9 45 DEGREE IN
INVERT WRT FGL (PATIO) = 1936 - 60 = 1873 
INVERT WRT FGL (DRIVE) = 953 - 60 = 893
OBVERT WRT FGL (DRIVE) = 843 - 60 = 783

IC10 DRIVEWAY FALL
450 @ 12.18 EIGHTIETHS
= 69

STORM IC7 OUT
INVERT WRT FGL (PATIO) = 564 + 510 = 1074
INVERT WRT FGL (FOOTPATH) = 510 
OBVERT WRT FGL (FOOTPATH) = 400

FALL = 1873 - 1074 = 799
FALL RATIO = 799/10844 = 0.0737
= 0.0737 X 80 = 5.90 EIGHTIETHS

770

801

510ROD POINT 1:
VERTICALLY DOWN
INTO 200MM RESTBEND

ROD POINT 3

627

IC1

IC9

784

IC5

IC2

IC10

DRIVEWAY AVERAGE FALL CALCULATION 2:
(BETWEEN EXISTING REAR AND FRONT WALLS
OF RESIDENCE)

LENGTH  = 9587
FALL 554 (@SURVEY)
FALL RATIO = 554/9587 = 0.0578
= 0.0578 X 40 = 2.31 FOURTIETHS
i.e.
= 0.0578 X 80 = 4.62 EIGHTIETHS

794

DRIVEWAY FALL:
FROM REAR WALL OF RESIDENCE FGL
(EQUAL TO REAR PATIO)
TO IC6 MAIN (IN) = 
3110 x (2.31/40) = 179

IC4/6 FOUL FALL =
4700 x (1.00/40)
= 117

DRIVEWAY AVERAGE FALL CALCULATION 3:
(BETWEEN FRONT WALL OF RESIDENCE
AND MIDLINE OF DRIVEWAY IC10)

LENGTH  = 4860
FALL 740 (@SURVEY)
FALL RATIO = 740/4860 = 0.1523
= 0.1523 X 40 = 6.09 FOURTIETHS
i.e.
= 0.1523 X 80 = 12.18 EIGHTIETHS

DRIVEWAY AVERAGE FALL CALCULATION 1:
(BETWEEN FRONT GARAGE WALL FGL AND
EXISTING REAR WALL OF RESIDENCE FGL

LENGTH  = 1151
FALL 200 (@SURVEY)
FALL RATIO = 200/1151 = 0.1738
= 0.1738 X 40 = 6.95 FOURTIETHS
i.e.
= 0.1738 X 80 = 13.9 EIGHTIETHS

IC7

ROD POINT 
           2

BGT1 (RWP1 + FUTURE AIRCON CONDENSATE) BGT2 (RWP2)

BGT4 (RWP4)

BGT3 (RWP3)

BGT6 (RWP5 + FUTURE AIRCON CONDENSATE)

BGT8 (RWP7)BGT9 (RWP8)

CROSSING POINT 1:
STORM RAINWATER
INV STORM = 633 + 29 = 662
SERVICES INV = 950
SERVICES OBV = 950 - 160 = 790

GAP = 
OBV(SERVICES) - INV(STORM) = 128

CROSSING POINT 3:
STORM
1359 @4.62/80, FALL = 78
INV STORM = 794 + 78 = 872
FOUL
3004 @1.00/40, FALL = 75
INV FOUL = 1000 + 75 = 1075
OBV FOUL = 965

GAP = 
OBV(FOUL) - INV(STORM) = 93

DRIVEWAY:
THREE REGIONAL SLOPE /  FALL CALCULATIONS

150MM PLUMBING SERVICES CONDUIT:
1/GARDEN HOTTUB 
15MM MAINS COLD WATER SUPPLY 
2/ DEDICATED HOTTUB HEATING VIA15MM 
(FLOW/RETURN) HEAT EXCHANGER
LOOP FROM EXISTING GAS COMBI BOILER
3/ FUTURE ABILITY FOR GARAGE ROOF 
RAINWATER HARVESTING VIA 15MM 
CONNECTION TO FUTURE WATER BUTT TO
REAR OF GARAGE
INVERT @ 950 LEVEL

SVP
ACCESS POINT
ADAPTER FITTED

10481 - 200 = 10281
@ 1/40TH FALL = 257 

STORM IC9/10 FALL =
1706 @ 5/80
FALL = 107 (WRT REAR PATIO FGL)

FOUL FALL RATIO IC6 OUT/IC10 IN =
2044 - 1127 = 917 WRT REAR PATIO FGL
FALL RATIO = 917 / 10720 = 0.0855
= 0.0855 x 40 = 3.42 FOURTIETHS WRT FGL (REAR PATIO)

STORM IC10 45 DEGREE IN
INVERT WRT FGL (PATIO) = 1984
INVERT WRT FGL (DRIVE) = 720 
OBVERT WRT FGL (DRIVE) = 610

INVERT
673 WRT TO PATIO FGL
673 - 124 = 549 WRT TO
EXTENSION OVERSITE
CONCRETE (TOPSIDE)

849

IC6

BATHROOM  STUBSTACK
(AAV / ACCESS POINT
ADAPTER FITTED) 
200MM RESTBEND
END LOCATION
BOSS CONNECTIONS FOR
WC/BATH//BASIN/SHOWER

ENSUITE WC

ENSUITE BASIN

ENSUITE SHOWER

KITCHEN STUBSTACK 
(AAV / ACCESS POINT
ADAPTER FITTED)
200MM RESTBEND
END LOCATION
BOSS CONNECTIONS FOR
SINK/WASHING MACHINE/
TUMBLE DRYER (HEAT 
PUMP OR CONDENSING)

510 WRT REAR PATIO FGL
386 WRT OVERSITE TOPSIDE

110MM ELECTRICAL SEVICES CONDUIT
510 (PATIO)
710 (GARAGE)

950

950

IC5/8 STORM FALL =
8763 @ 4.62/80
(i.e. AVERAGE DRIVE SLOPE)
= 506 (WRT REAR PATIO FGL)

STORM IC8 MAIN IN
INVERT WRT FGL (REAR PATIO) = 794 + 506 = 1300
INVERT WRT FGL (DRIVE) = 794
OBVERT WRT FGL (DRIVE) = 684

IC8 450 DRIVEAY FALL
@ 4.62 EIGHTIETHS
FALL = 26

STORM IC8 MAIN OUT
INVERT WRT FGL (REAR PATIO) =
794 + 506 + 10 = 1310
INVERT WRT FGL (DRIVE) =
794 + 10 - 26 = 778
OBVERT WRT FGL (DRIVE) = 668

STORM IC8/9 FALL RATIO
LENGTH  = 2657
FALL = 1936 - 1310 = 626 
FALL RATIO = 626/2657 = 0.2356
= 0.2356 x 40 = 9.42 FOURTIETHS
i.e.
= 0.2356 x 80 = 18.85 EIGHTIETHS

410MM DRAIN TRENCH BASE AT A LEVEL LOWER THAN 
EXISTING DWELLING OR GARAGE FOUNDATION BASE 
AND WITHIN 1 METRE OF IT IS TO BE  FILLED WITH
CONCRETE UP TO THE UNDERSIDE OF THAT FOUNDATION

COLOUR CODING KEY / ABBREVIATIONS:

45° RULE:
IF 410MM DRAIN TRENCH BASE IS AT A LEVEL LOWER THAN 
EXISTING DWELLING FOUNDATION BASE AND IS MORE THAN
1 METRE FROM IT THEN THE TRENCH IS TO BE  FILLED
WITH CONCRETE UP TO A DISTANCE BELOW THE UNDERSIDE
OF THAT FOUNDATION MEASURING THE HORIZONTAL 
DISTANCE BETWEEN THE EDGE OF THE FOUNDATION AND
THE CLOSEST EDGE OF THE TRENCH LESS 150MM

IMESSAGE BOX FOR ALL NOTES HERE:

FOUL DRAIN RUN (110MM PIPE)

STORM DRAIN RUN (110MM PIPE)

LAND DRAIN TWINWALL
(110MM PIPE PERFORATED OB BOTTOM SIDE))

ELECTRICAL AND / OR PLUMBING SERVICE CONDUIT
(110MM / 150MM PIPE AS INDICATED)

IC6 OUT/IC8 OUT FOUL FALL =
6058 x (3.42/40)
= 518 (WRT REAR PATIO FGL)

IC6 OUT/IC8 OUT MAIN OUT DRIVEWAY FALL
6025 @ 4.62 EIGHTIETHS
= 348

FOUL (AT STORM IC8 OUT CHECK CALCULATION)
INVERT WRT FGL (PATIO) = 1127 + 518 = 1645
INVERT WRT FGL (DRIVE) = 1645 - 348 = 1297 
OBVERT WRT FGL (DRIVE) = 1187

IC8 OUT/IC9 IN DRIVEWAY FALL
2572 @ 12.18 EIGHTIETHS
= 392

IC6 OUT/ IC9 IN FOUL FALL =
8645 x (3.42/40)
= 739 (WRT REAR PATIO FGL)

FOUL  (AT STORM IC9 IN CHECK CALCULATION)
INVERT WRT FGL (PATIO) = 1127 + 739 = 1866
INVERT WRT FGL (DRIVE) = 1866 - (348 + 392) = 1126 
OBVERT WRT FGL (DRIVE) = 1016

IC8

WITH RESPECT TOWRT =
FINISHED GROUND LEVELFGL  =

BOTTLE GULLY TRAPBGT  =
BACK INLET BOTTLE GULLY TRAPBIGT  =

RAISED COVERED DECKING AREA WITH RECESSED HOT TUB

DRESSING ROOM

NEW CAR PARKING (CREATED FROM 
EXISTING SLOPING GARDEN EXCAVATION)

BO
U

N
DARY LIN

E

BO
U

N
DARY LIN

E

EXISTING GARAGE FGL ABOVE
REAR PATIO FGL BY 200MM

**REAR AND RIGHT PATIO FGL ABOVE REAR EDGE 
OF BOTH EXTENSION AND DINING ROOM
OVERSITE CONCRETE BY 124MM

TOP OF EXISTING  (170MM THICK)
REAR STRIP FOUND BELOW REAR
PATIO FGL BY 124MM HERE

REAR GARDEN FGL 500 MM ABOVE REAR PATIO FGL

PROPOSED

STEPS FROM NEW CAR PARKING
TO PATHWAY ADJACENT TO RESIDENCE
COMPRISING 6 NO 150MM RISERS

RAIN WATER DOWNPIPERWP  =

CROSSING POINT 2:
STORM LANDDRAIN
INV STORM = 510 + 87 = 597
SERVICES INV = 950
SERVICES OBV = 950 - 160 = 790

GAP = 
OBV(SERVICES) - INV(STORM) = 193

IC4

4801 - 200 = 4601
@ 1/80 FALL  = 58

2510 - 200 = 2310
@ 1/80 FALL  = 29

990

930
930

673

633

OBVERT
563 WRT TO PATIO FGL
439 WRT TO EXTENSION
OVERSITE CONCRETE
(TOPSIDE)

NEW OVERSITE DRAINAGE:
EXTENSION OVERSITE 
CONCRETE TOP SIDE
FALL FROM EXTENSION FRONT
AND REAR PERIMETER TO
EXTENSION CENTRELINE
( i.e. 4252/2 = 2126) 
= 2126 @ 1/80TH FALL = 27MM

EXTENSION CENTRELINE
OVERSITE CONCRETE TOP SIDE 
27MM + 124MM = 
151MM BELOW REAR PATIO FGL 

BGT5 (FUTURE AIRCON CONDENSATE)

BGT7 (RWP6 + FUTURE AIRCON CONDENSATE)

BGT10 (RWP9 + FUTURE AIRCON CONDENSATE)

BOUNDARY LINE

The 45-Degree Rule: A general principle is that the 
soil supporting a foundation  spreads downwards
at a 45-degree angle. Excavating within this zone of influence 
can undermine foundations.

PATHWAY AVERAGE FALL 
CALCULATION:
(BETWEEN EXISTING REAR
AND FRONT WALLS OF
RESIDENCE)

LENGTH  = 7914
FALL 564 (@SURVEY)
FALL RATIO = 
564/7914 = 0.0713
= 0.0713 x 40 
= 2.85 FOURTIETHS
i.e.
= 0.0713 x 80 
= 5.70 EIGHTIETHS

PATHWAY AVERAGE FALL 
CALCULATION TO DERIVE
WHERE THE PATH WITH
AVERAGE FALL OF 
5.7 EIGHTIETHS HAS 
FALLEN BY 170MM:

LENGTH  = UNKNOWN
FALL: 170 REQUIRED)
FALL RATIO = 
5.7 EIGHTIETHS
UNKNOWN * (5.7/80) = 170
= UNKNOWN = 2385

OVERSITE FALL =
2126 @ 1/80
= 27

OVERSITE
FALL =
27 / 1566
= 1.38/80

TOP OF BOTH EXISTING REAR STRIP
FOUND AND EXTENSION / DINING ROOM
OVERSITE TO BE AT SAME LEVEL HERE

OVERSITE FALL 
(@1/80) DRECTION

90MM WIDE MINI WALL
CONCRETE KERB

OVERSITE FALL 
(@1/80) DRECTION

OVERSITE FALL 
(@1/80) DRECTION

OVERSITE FALL 
(@1.38/80) DRECTION

90MM WIDE MINI WALL
CONCRETE KERB

OPEN KITCHEN / LIVING AREA

OPEN PLAN DINING AREA TO HAVE
TERRAZZO / CEMENT FLOOR REPLACED
BY SUSPENDED WOODEN FLOOR

FUTURE AIRCON MINISPLIT
INDOOR UNIT LOCATION 1

FUTURE AIRCON MINISPLIT
INDOOR UNIT LOCATION 2

FUTURE AIRCON MINISPLIT
INDOOR UNIT LOCATION 3

FUTURE AIRCON MINISPLIT
INDOOR UNIT LOCATION 4

FUTURE AIRCON MINISPLIT
INDOOR UNIT LOCATION 5

912 WRT REAR PATIO FGL
912 + 150 = 1062 WRT INNER FFL
912 - 124 = 788 WRT OVERSITE TOPSIDE

FINISHED FLOOR LEVELFFL  =

LEFT FRONT GARDEN FGL 900MM 
ABOVE NEW CAR PARKING FGL

RIGHT FRONT GARDEN FGL 900MM 
ABOVE NEW CAR PARKING FGL

EXISTING PUBLIC FOOTPATH

EXISTING 
DROPPED KERB

EXISTING DRIVEWAY

EXISTING PUBLIC FOOTPATH

NEW 
EXTENSION OVERSITE DRAINAGE:
40MM DIA DRAIN PIPE WITH
INVERT AT TOP OF EXTENSION
OVERSITE  (151MM BELOW
REAR PATIO FGL) EXITING 
350MM CAVITY WALL TO 
EXTENSION LEFT FOOTPATH
FALL 350 @ 1/80TH = 4MM

40MM DRAIN INVERT AT  
LEFT FOOTPATH (ADJACENT
TO OUTSIDE CAVITY WALL) IS
151MM + 4MM = 155MM
(BELOW REAR PATIO FGL)
i.e. 
15MM ABOVE LEFT 
FOOTPATH FGL

170MM STEP DOWN FROM
REAR PATIO TO EXTENSION
LEFT SIDE LEVEL FOOTPATH
(FALL AWAY FROM
EXTENSION WALL @ 1/80TH)

}

}
170MM STEP UP FROM
EXTENSION LEFT SIDE LEVEL
FOOTPATH (FALL AWAY
FROM EXTENSION WALL 
@ 1/80TH) TO EXISTING
SIDE FOOTPATH

EXTENSION LEFT SIDE LEVEL
FOOTPATH FGL IS BELOW:
1/ REAR PATIO FGL BY
170MM
2/ HIGH POINT EXTENSION
OVERSITE FGL BY 46MM
3/ LOW POINT EXTENSION
OVERSITE (CENTRELINE)
FGL BY 19MM
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ENTIRE  EXISTING 1200MM
LEFT SIDE FOOTPATH WIDTH
FROM THIS POINT TO THE
PUBLIC FOOTPATH AT THE
FRONT OF THE RESIDENCE 
TO HAVE A CONSTANT 
1/80TH FALL AWAY FROM
THE  EXISTING LEFT WALL 
AND WILL BE INCREASINGLY 
MORE THAN 19MM BELOW
REAR EXTENSION / DINING
ROOM OVERSITE CONCRETE 
LEVEL

NEW 
DINING ROOM OVERSITE DRAINAGE:
40MM DIA DRAIN PIPE WITH
INVERT AT TOP OF EXTENSION
OVERSITE  (151MM BELOW
REAR PATIO FGL) EXITING EXISTING
300MM CAVITY WALL TO 
EXTENSION LEFT FOOTPATH
FALL 300 @ 1/80TH = 4MM

40MM DRAIN INVERT AT  
LEFT FOOTPATH (ADJACENT
TO OUTSIDE CAVITY WALL) IS
151MM + 4MM = 155MM
(BELOW REAR PATIO FGL)
i.e. 
15MM ABOVE LEFT 
FOOTPATH FGL
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