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NOTES

I/R DATE DESCRIPTION

ISSUE/REVISION

T1 18 NOV 2016 Stage 3 Design

SHEET TITLE

DRAINAGE LAYOUT

SHEET NUMBER

UHSS-ACM-00-00-DR-DR-01001

LEGEND
NEW BUILDING OUTLINE
NEW FOUL WATER SEWER
NEW SURFACE WATER SEWER
NEW SURFACE WATER DRAINAGE CHANNEL
EXISTING PRIVATE FOUL WATER SEWER
EXISTING PRIVATE SURFACE WATER SEWER

SU NEW SUMP UNIT
RG NEW ROAD GULLY
YG NEW YARD GULLY
SVP NEW SOIL VENT PIPES
WP NEW WASTE PIPES

RWP NEW RAINWATER PIPES

1. Do not scale this drawing & only work only to figured dimensions.
2. Levels related to ordnance datum Newlyn.
3. All dimensions in millimetres unless shown otherwise.
4. Report any discrepancies to AECOM immediately and seek advice.
5. This drawing must be read in conjunction with all other party drawings,

specifications and schedule.
6. The contractor shall check levels & condition of all existing drainage

prior to construction of any new drainage, unless otherwise agreed, to
ensure the proposed design may be achieved.

7. Before any works commence reference should be made to the latest
utilities mapping records for the locations of all existing services.
AECOM accept no liability for any omissions or errors in these drawings
and the contractor is deemed to have satisfied himself of the location of
any services.

8. Contractor to allow for jet washing all lengths of sewers to be retained.
9. Manhole cover levels and orientation are to be coordinated with the

landscape architects' drawings.
10. Adoptable drainage works to be in accordance with the water authorities

association “Sewers for Adoption 7th edition”.
11. All private drainage works to be in accordance with part H of the current

building regulations, BS EN 752 and BS EN 12056.
12.The works described and specified on this drawing and associated

drawings shall be undertaken in accordance with all current health and
safety legislation. Reference shall also be made to the project health &
safety plan prepared by the CDM coordinator for the project.

13. Where stacks are connected direct to drain, rodding access points are
to be provided above finished floor level.

14.Road gully connections, Rainwater Connections & Channel outlets to be
150mm diameter minimum unless noted otherwise.

15.Below slab foul drainage to be 100mm diameter minimum unless noted
otherwise.

16.Construction of some sewers may involve deep excavations and
working in hazardous confined space atmospheres.

GENERAL NOTES

SITE WIDE LEVEL STRATEGY TO BE CONFIRMED IN ORDER TO
PROGRESS DRAINAGE DESIGN AND REQUIREMENT FOR SURFACE
DRAINAGE LOCATIONS.

SECTION 106 APPLICATION TO BE COMPLETED AND APPROVED BY
LOCAL WATER AUTHORITY PRIOR TO ANY CONNECTION MADE TO THE
PUBLIC SEWER. PLEASE ENSURE THAT A WATER AUTHORITY
INSPECTOR IS PRESENT DURING CONNECTION TO THE PUBLIC
SEWER.

DRAINAGE STRATEGY SUBJECT TO LOCAL AUTHORITY AND
ENVIRONMENT AGENCY APPROVAL

THERE MAY BE A REQUIREMENT FOR DRAINAGE TO PASS THROUGH
GROUND BEAMS AND FOUNDATIONS.

SURFACE WATER STACK LOCATIONS TO BE CONFIRMED IN ORDER TO
FINALISE DRAINAGE DESIGN

Manhole
Number

Aproximate
Cover Level

(m)

Invert Level
(m)

Depth
(m) Manhole Type

Min Internal
Chamber Size

(mm)

Access Cover
Type

Access Cover
Opening Special Requirements

SW01 75.050 73.888 1.162 B (0-3m) 1200mm
B125 1200x750

SW02 75.050 73.833 1.217 B (0-3m) 1200mm
B125 1200x750

SW03 75.050 73.768 1.282 B (0-3m) 1200mm
B125 1200x750

SW04 75.050 73.688 1.362 B (0-3m) 1200mm
B125 1200x750

SW05 75.050 73.608 1.442 B (0-3m) 1200mm
B125 1200x750

SW06 75.050 73.529 1.521 B (0-3m) 1200mm
B125 600x600

SW07 75.200 73.750 1.450 B (0-3m) 1200mm
B125 1200x750

SW08 75.200 73.689 1.511 B (0-3m) 1200mm
B125 600x600

SW09 75.050 73.750 1.300 B (0-3m) 1200mm
C250 1200x750

SW10 75.200 73.625 1.575 B (0-3m) 1200mm
C250 600x600

Vented Cover

SW11 75.400 73.449 1.951 B (0-3m) 1200mm
C250 600x600

FLOW CONTROL

SW12 75.610 73.347 2.263 B (0-3m) 1200mm
C250 600x600

FW01 74.600 73.514 1.086
Plastic

Inspection
Chamber

450mm
B125 430x430

Recessed Bolted Down
Double Sealed

FW02 75.050 73.494 1.556
Plastic

Inspection
Chamber

450mm
A15 350x350

Recessed Bolted Down
Double Sealed

FW03 75.050 73.482 1.568
Plastic

Inspection
Chamber

450mm
A15 350x350

Recessed Bolted Down
Double Sealed

FW04 75.050 73.368 1.682
Plastic

Inspection
Chamber

450mm
B125 350x350

FW05 75.050 73.466 1.584
Plastic

Inspection
Chamber

450mm
A15 350x350

Recessed Bolted Down
Double Sealed

FW06 75.050 73.350 1.700 Grease Trap 1050mm
B125 600x600

FW07 75.050 73.343 1.707
Plastic

Inspection
Chamber

450mm
B125 350x350

FW08 75.050 73.296 1.754
Plastic

Inspection
Chamber

450mm
A15 350x350

Recessed Bolted Down
Double Sealed

FW09 75.050 73.265 1.785
Plastic

Inspection
Chamber

450mm
B125 350x350

FW10 75.050 73.190 1.860
Plastic

Inspection
Chamber

450mm
B125 350x350

FW11 75.400 73.071 2.329
Plastic

Inspection
Chamber

450mm
C250 350x350
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PIPE JOINT WITH CHANNEL TO BE
LOCATED MINIMUM 100mm INSIDE FACE
OF CHAMBER

TOE HOLES PROVIDED IN BENCHING
WHERE PIPE DIAMETER EXCEEDS 450mm

PIPES ENTERING MANHOLES SHALL HAVE
A FLEXIBLE JOINT WITHIN 150mm OF THE
OUTER FACE OF THE MANHOLE
CONCRETE SURROUND

INSITU CONCRETE BASE (ST4)BELOW
INVERT OF PIPE

INVERTS FOR PIPE SIZES UP TO 300mm
DIAMETER SHALL BE FORMED USING
CHANNEL PIPES

25mm THICK HIGH STRENGTH TOPPING TO
BE BROUGHT UP TO A DENSE SMOOTH
FACE NEATLY SHAPED AND FINISHED  TO
ALL BRANCH CONNECTIONS

BENCHING SLOPE TO BE 1:12 MINIMUM

675mm MAXIMUM FROM COVER LEVEL TO
FIRST STEP IRON

PRECAST CONCRETE HEAVY DUTY COVER
SLAB TO BS 5911 BEDDED ON MORTAR OR
A PROPRIETARY BITUMEN OR RESIN
MASTIC SEALANT MORTAR POINTING TO
INTERNAL FACE

CLASS 1 MORTAR HAUNCHING TO  COVER
AND FRAME

CLEAR OPENINGS TO BE AS COVER AND FRAME

SHORT LENGTH PIPE TO BE SIMILAR
LENGTH TO ROCKER PIPE

ROCKER PIPE

BOTTOM CHAMBER SECTION TO BE BUILT INTO
BASE CONCRETE MINIMUM 75mm

ST4 CONCRETE SURROUND 150mm THICK
CONCRETE TO  BE THOROUGHLY VIBRATED.
JOINTS IN CONCRETE SURROUND MUST NOT
COINCIDE WITH JOINTS OF CHAMBER SECTIONS

PRECAST CONCRETE CHAMBER SECTION TO
BS 5911 AND  COVER SLAB TO BE BEDDED ON
MORTAR OR PROPRIETARY BITUMEN OR RESIN
MASTIC SEALANT WITH MORTAR POINTING TO
INTERNAL FACE

215mm CLASS B ENGINEERING OR SPECIAL
PURPOSE CONCRETE BRICKWORK, ENGLISH BOND,
4 COURSES (MAX)  2 COURSES (MIN) OR PRECAST

COVER AND FRAME TO BS 497 PART 1
AS DETAILED ON THE MANHOLE SCHEDULE.

COVER FRAME TO BE BEDDED ON
CLASS 1 MORTAR

75mm CONCRETE BLINDING

TOE HOLE

NOTES
1. OUTGOING PIPES GREATER THAN 600mm DIAMETER ARE TO BE FITTED WITH SAFETY CHAINS.

2. SULPHATE RESISTING PORTLAND CEMENT SHALL BE USED FOR ALL CONCRETES AND MORTARS HAVING EQUIVALENT COMPRESSIVE STRENGTH OF 20N/mm OR
GREATER (INCLUDING PRECAST CONCRETE PRODUCTS).

3. REFER TO MANHOLE SCHEDULES FOR DETAILS OF COVERS, PIPE SIZES, INVERT LEVELS, MANHOLE DIAMETER ETC.

4. STEP IRONS ARE TO BE A MINIMUM OF 200mm FROM THE END OF THE WALL OF THE MANHOLE AND AT 250 OR 300 CTRS. STEP IRONS ARE TO BE TO BS 1247 AND
GALVANISED. CHAMBER WIDTH MAY BE VARIED. ITS WIDTH SHALL BE INCREASED FOR PIPES LARGER THAN 225mm TO GIVE A MINIMUM WIDTH OF BENCHING OF 225mm
ON EACH SIDE, AND WHERE BRANCHES AND CHANGES IN DIRECTION OCCUR. BRICKWORK SHALL BE CORBELLED TO SUIT THE FRAME SIZE IN SUCH INSTANCES.

5. THE MANHOLE BASE IS TO BE SULPHATE RESISTING ST4 CONCRETE TO WHICH IS TO BE APPLIED A 25mm THICK HIGH STRENGTH CONCRETE TOPPING, BROUGHT UP TO
A DENSE SMOOTH FACE AND NEATLY SHAPED TO ALL BRANCH CONNECTIONS. THE BENCHING SLOPE IS TO BE A MINIMUM OF 1 IN 12.

DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF PC  CHAMBER TO BE 50mm

CONSTRUCTION JOINT

225mm TO INVERT

PREFORMED SWEPT
CHANNELS

PIPES BUILT INTO MANHOLE SHOULD
HAVE A FLEXIBLE JOINT AS CLOSE AS
FEASIBLE TO THE EXTERNAL FACE OF
THE STRUCTURE AND THE LENGTH OF
THE NEXT ROCKER PIPE SHOULD BE AS
SHOWN.
ALL PIPES ENTERING THE BOTTOM OF
THE MANHOLE TO HAVE LEVEL SOFFITS

NO JUNCTION LESS
THAN 90º FROM
OUTGOING SEWER

PIPE JUNCTIONS ARRANGEMENT

PLAN

POLYPROPYLENE INSPECTION CHAMBER

ST4 CONCRETE
SURROUND 150mm THICK
CONCRETE TO  BE
THOROUGHLY VIBRATED.

POLYPROPYLENE
INSPECTION CHAMBER
INSTALLED TO
MANUFACTURER'S
RECOMMENDATIONS /
DETAILS

NOTE:
IF INLET DIAMETERS
VARY USE 150/100mm
ADAPTORS AS REQUIRED.

SECTION

FOR DETAILS OF ACCESS
COVER SEE MANHOLE
SCHEDULES

ROCKER PIPE

ROCKER PIPE

ROCKER PIPE

ROCKER PIPE

FLOW CONTROL CHAMBER

SECTION

PLAN

FIXING LUGS WITH NEOPRENE
RUBBER GASKET AND MASONRY
STUD ANCHOR FIXING BOLTS

HYDRO-BRAKE FLOW CONTROL FITTED
WITH PIVOTING BY-PASS DOOR

PULL HANDLE

BENCHING

OUTLET SPIGOT
INTAKE

EYE BRACKET FOR OPERATING ROPE

PIVOTING BY-PASS DOOR
OPERATING STEEL ROPE

VENTED COVER

GALVANISED MILD STEEL STEP IRONS  AT
250mm CENTRES THROUGHOUT WITH
300mm STAGGER BETWEEN STEPS

 MANHOLE TYPE B
DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 0m TO 3m

CATCHPIT MANHOLE
DEPTH FROM GROUND LEVEL TO SOFFIT OF PIPE MAXIMUM 3m

50
0

15
0

M
IN

 9
00

FINISHED SURFACE LEVEL

PIVOTING BY-PASS
DOOR

CONCRETE COVER FRAME SEATING RINGS.
BRICKS TO BS 3291

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

100 - 150 600mm

25mm THICK HIGH STRENGTH TOPPING TO
BE BROUGHT UP TO A DENSE SMOOTH
FACE NEATLY SHAPED AND FINISHED  TO
ALL BRANCH CONNECTIONS

BENCHING SLOPE TO BE 1:12 MINIMUM

PLAN

SECTION

SECTION

PLAN
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GRANULAR
MATERIAL TO
S.H.W 503.3 (ii)

ROAD FORMATION,
SUB-FORMATION OR
UNDERSIDE OF TOPSOIL

150
MIN

150
MIN

PIPE
O/D

GRANULAR BEDDING
FOR FLEXIBLE PIPES

10
0

M
IN

50

25
0

O
V

E
R

 9
00

m
m

 IN
 V

E
H

IC
U

LA
R

IS
E

D
A

R
E

A
S

 O
V

E
R

 6
00

m
m

 IN
 L

A
N

D
S

C
A

P
E

/
P

E
D

E
S

TR
IA

N
IS

E
D

 A
R

E
A

S

IMPORTED GRANULAR MATERIALS TO INCLUDE AGGREGATES
TO BS 882, AIR-COOLED BLAST FURNACE SLAG TO BS 1047 &
SINTERED PULVERIZED FUEL ASH TO BS.3797. ANGULAR
MATERIALS SHOULD BE CHOSEN TO ENSURE SUFFICIENT
SUPPORT IS PROVIDED TO HEAVIER PIPES. CLASS S BEDDING
SHALL BE USED WITH FLEXIBLE PIPES

GRANULAR BEDDING MATERIALS
FOR RIGID & FLEXIBLE PIPES

COMPLETE CONCRETING
AFTER TEST PIPES
LAY BLINDING, BED AND SUPPORT
PIPE IN ACCORDANCE WITH THE
SPECIFICATION
25mm
BLINDING

BEDDING CLASS Z

150
MIN

150
MIN

15
0

M
IN

15
0

M
IN

20

PIPE

25mm BLINDING
COUPLING

CONCRETE SURROUND
COMPRESSIBLE FILLER

PLAN

SECTION A-A JOINT

BACKFILL AS DETAILED
FOR PIPES WITH
CONCRETE SURROUND

STRIP FOUNDATION
OR RAFT EDGE

CLASS 2 SULPHATE
RESISTING ST4 CONCRETE

A
-Y

 M
A

X

A

FLEXIBLE JOINTS SHALL BE PROVIDED
IN CONCRETE, BY INSERTING
COMPRESSIBLE BOARD AT INTERVALS
NOT EXCEEDING 5000mm PRECUT TO
DIAMETER, HEIGHT AND WIDTH EQUAL
TO THE CONCRETE CROSS SECTION.
REFER TO DIMENSIONS FOR PIPE
BEDDING TABLES FOR THICKNESS OF
FILLER.
FOR VALUES OF Y REFER TO
DIMENSIONS FOR PIPE BEDDING
TABLES

P
IP

E
O

.D

DIMENSIONS FOR PIPE BEDDINGPIPE RUNS NEAR BUILDINGS

Y
Y

CLASS 8 MATERIAL TO S.H.W
CLAUSE 503.3 (iv)

BEDDING BENEATH AND AT THE SIDES OF THE PIPE TO BE WELL COMPACTED THE FIRST 300mm
OF FILL ABOVE THE CROWN OF THE PIPE IS TO BE LIGHTLY TAMPED BY HAND. MECHANICAL
COMPACTION MAY BE USED ONLY ABOVE THIS LEVEL. GEOTEXTILES MAY BE USED WHERE

DIRECTED OR APPROVED BY THE ENGINEER TO CONTAIN BEDDING MATERIAL IN CERTAIN SOILS
E.G. RUNNING SAND IN VERY WET CONDITIONS, WHERE DIRECTED OR APPROVED BY THE

ENGINEER A TEMPORARY LAND DRAIN MAY BE LAID WITHIN THE GRANULAR BED.

DRAIN SLEEVE/DUCT TO BE LOCATED WHOLLY WITHIN THE MIDDLE THIRD OF THE FOUNDATION
DEPTH.THE  ENGINEER IS TO BE ADVISED IF THIS IS NOT POSSIBLE. IN NORMAL SOIL CONDITIONS
THE SLEEVE/DUCT IS TO GIVE A 50mm CLEARANCE ALL ROUND THE OUTSIDE OF THE DRAIN PIPE

(THIS MAY BE ACHIEVED BY LIGHTLY PACKING THE SPACE WITH COMPRESSIBLE FILLER MATERIAL)
MAXIMUM SLEEVE SIZE TO BE  300mm WITHOUT REFERENCE TO THE ENGINEER.

DRAINS THROUGH FOUNDATIONS

ROCKER PIPES, SEE
TABLE

SLEEVE
FOUNDATION

GRADIENT OF DRAIN TO
BE MAINTAINED THROUGH
FOUNDATION. MINIMUM
CLEARANCE AROUND
PIPE TO BE 50mm

ALL PIPES SHALL BE
PROVIDED WITH 2
FLEXIBLE JOINTS AT
60mm MAXIMUM
CENTRES EITHER SIDE
OF THE CONCRETE
SURROUND.

600

150

60
0

15
0

600

150

15
0

60
0

10
00

1000

PLAN

PIPE TO PIPE CROSSOVER

1000 MIN150 150

CONCRETE SURROUND SHALL BE PROVIDED WHERE THE DISTANCE
BETWEEN THE SOFFIT OF THE LOWER DRAIN AND THE BARREL OF THE

HIGHEST DRAIN IS LESS THAN 300mm.

SECTION

600

600

15
0

M
IN

15
0

M
IN

CLASS T BEDDING

POCKET TO DETAIL `A'
WHERE APPLICABLE

LOWEST APPLIANCE
CONNECTION

INTERNAL STACK CONNECTIONS

HEEL REST BEND
(200mm CENTRE
RADIUS MIN)

ROCKER PIPE

300 x 300mm POCKET DEPTH TO SUIT
JOINT HEIGHT TO ACCOMMODATE
GROUND FLOOR APPLIANCE

AIRTIGHT SCREWED
ACCESS CAP

HIGHEST WASTE
CONNECTION

PIPE TO BE LAID IN GROUND OR SUPPORTED
AT EACH JOINT IF LAID ABOVE GROUND.

20
00

 M
A

X

45
0m

m
 M

IN
15

00
m

m
 M

A
X

PIPES CROSSING THROUGH FOUNDATION

VENT PIPE OR
STUB STACK

COLUMN

FOUNDATION
150
MAX

BACKFILL TO S.H.W
CLAUSE 505

700 MAX300MIN

12
5

15
090

0 
M

A
X

MINIMUM 300mm
BEARING ON
ORIGINAL GROUND

CONCRETE COVER SLAB
WITH 1 LAYER A252 MESH
REINFORCEMENT IN BOTTOM
LAYER, 40mm COVER

BACKFILL AS PER
STANDARD TRENCH
DETAIL

50mm
COMPRESSIBLE
MATERIAL

300MIN

PROTECTION FOR PIPES LAID
AT SHALLOW DEPTHS

GRANULAR FILL
AS PER STANDARD
TRENCH DETAIL

10mm
DISHING

TYPICAL YARD GULLY

ROCKER PIPEBEND TO SUIT

BEND TO SUIT

CAST IRON YARD
GULLY OR SIMILAR
APPROVED

GALVANISED
SEDIMENT PLAN

CAST-IRON
YARD GULLY
GRATING

MINIMUM 150mm
CONCRETE GEN3
SURROUND TO GULLY

ROCKER PIPE

45
0m

m
 M

IN
13

00
m

m
 M

A
X

BEND TO SUIT
(200mm CENTRE RADIUS MIN.)

S
LA

B

APPROPRIATELY SIZED POCKET
CAN BE LEFT IF THE CONTRACTOR
SHOULD WISH TO CAST THE GULLY
IN AT A LATER STAGE

TYPICAL FLOOR GULLY

ALL PIPES SHALL BE
PROVIDED WITH 2
FLEXIBLE JOINTS AT
60mm MAXIMUM
CENTRES EITHER SIDE
OF THE CONCRETE
SURROUND.

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE
DIAMETER

ROCKER PIPE
LENGTH

150 - 600 600mm
675 - 750 1000mm

>750 1250mm
PIPE

DIAMETER
ROCKER PIPE

LENGTH
150 - 600 600mm
675 - 750 1000mm

>750 1250mm

PIPE  Ø
(mm)

BEDDING
CLASS

IMPORTED GRANULAR MATERIAL (NOTE 1)

100>150 T 10 OR 14mm NOM. SINGLE SIZE
OR 14 TO 5mm GRADED

150>500 T 10,14,20mm NOM. SINGLE SIZE
OR 14 TO 5mm GRADED  OR 20 TO 5mm GRADED

PIPE Ø
(mm)

Y minimum MAXIMUM
TRENCH
WIDTH

L
Y1 min Y2 min

150 100 200 750 18
225 100 200 825 18
300 100 200 925 18

FOUNDATION
UNDERSIDE OF

100mm DIAMETER + OUTLET
WITH ADAPTER TO MATCH
DRAIN MATERIAL AND BEND
AS REQUIRED

A

S.S.L. F.F.L.

F.F.L.

TO LEVEL OF UNDERSIDE OF FOUNDATION
WHERE A IS LESS THAN 1.0m CONCRETE FILL

CONCRETE SURROUND TO THIS LEVEL
WHERE A IS 1.0m OR MORE 

LEVEL
GROUND

SURFACE LEVEL
FINISHED 

A
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NON WOVEN
GEOTEXTILE

WATERPROOF
MEMBRANE

NON WOVEN
GEOTEXTILE

DISTRIBUTOR PIPE (APPROX 4% OF
SURFACE AREA SLOTTED) WRAPPED
IN SDS SPECIFICATION GEOTEXTILE

HIGH FLOW WOVEN GEOTEXTILE BETWEEN
GEOLIGHT STORAGE UNITS AND GRANULAR FILL

WATERPROOF MEMBRANE
AND GEOTXTILE CARRIED
UNDER PIPELINE

GRANULAR FILL
FREE FROM FINES

GEOCOMPOSITE
VENT 20 x150mm

WATERPROOF MEMBRANE AND GEOTXTILE
CARRIED OVER GRANULAR FILL

SDS GEOLIGHT STORMWATER ATTENUATION SYSTEM
SECTION B-B

PLAN
B

B

'TOP HAT' ARRANGEMENT
TO SEAL ONLINE STORAGE
TANK AT PIPE ENTRY

GEOLIGHT STORAGE UNITS LAID BONDED
HORIZONTALLY AND VERTICALLY
SIZE 2m x 1m x 0.5m DEEP

GEOCOMPOSITE
VENT 20 x 150mm

POLYPROPYLENE SOLID
PIPELINE FROM MANHOLE
TO ONLINE STORAGE TANK

GRANULAR FILL
FREE FROM FINES

75
0 

M
IN

FLOW
CONTROL
MANHOLE

VENTED COVER

ROCKER
PIPE

ROCKER
PIPE

GEOCOMPOSITE
VENT 20x150mm

SUMP
MANHOLE

1000mm MIN 1000mm MIN

VENTED COVER

FLOW
CONTROL
MANHOLE

SUMP
MANHOLE

DISTRIBUTOR PIPE (APPROX 4% OF
SURFACE AREA SLOTTED; PERFORATIONS
LAID DOWNWARDS) WRAPPED IN SDS
SPECIFICATION GEOTEXTILE & GRANULAR
BED AND SURROUND

SECTION A-A

A A

TANK LAID TO GRADIENT OF PIPE
PASSING THROUGH, REFER TO THE
MANHOLE SCHEDULE FOR UP AND
DOWNSTREAM INVERT LEVELS

INVERT LEVEL OF TANK EQUAL TO DOWN
STREAM INVERT LEVEL OF DISTRIBUTION
PIPE

PIPE Ø
(mm)

ROCKER PIPE
LENGTH

150 - 600 600
675 - 750 1000

>750 1250
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REINFORCED GRASS

REINFORCED GRASS
PLASTIC OR CONCRETE REINFORCED GRASS SURFACING WITH A 100mm MINIMUM ROOT ZONE AS PER THE MANUFACTURERS
SPECIFICATION.

TYPE 1 SUB-BASE 250mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

6F2 CAPPING 250mm THICK
6F2 CAPPING IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 613, TABLE 6/1, CLASS 6F1 & 6F2. LAID &
COMPACTED TO CLAUSE 612 TABLE 6/4 METHOD 6 & 613.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

WEARING COURSE 40mm THICK
STONE MASTIC ASPHALT TO BS 594987: 2015 OR HOT ROLLED ASPHALT WEARING COURSE IN ACCORDANCE WITH
SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 910, NOMINAL AGGREGATE SIZE 14mm. PRE-COATED CHIPPINGS TO CLAUSE
915 & 921 NOMINAL AGGREGATE SIZE 14/20mm OR 8/14mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

BASE COURSE 60mm THICK
DENSE BASE COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 906. NOMINAL AGGREGATE SIZE
20mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

DBM ROAD BASE 80mm THICK
DENSE BITUMEN MACADAM ROAD BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 903. NOMINAL
AGGREGATE SIZE 40mm. LAID & COMPACTED TO CLAUSE 903.

TYPE 1 SUB-BASE 250mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

6F2 CAPPING 250mm THICK
6F2 CAPPING IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 613, TABLE 6/1, CLASS 6F1 & 6F2. LAID &
COMPACTED TO CLAUSE 612 TABLE 6/4 METHOD 6 & 613.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

HEAVY DUTY ROAD

WEARING COURSE 40mm THICK
CLOSE GRADED WEARING COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 912. NOMINAL
AGGREGATE SIZE 10mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

BASE COURSE 60mm THICK
DENSE BITUMEN MACADAM BASE COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 906.
NOMINAL AGGREGATE SIZE 20mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

TYPE 1 SUB-BASE 250mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

6F2 CAPPING 250mm THICK
6F2 CAPPING IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 613, TABLE 6/1, CLASS 6F1 & 6F2. LAID &
COMPACTED TO CLAUSE 612 TABLE 6/4 METHOD 6 & 613.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

GENERAL VEHICULAR ROAD

CONCRETE HARDSTANDING 200mm THICK
JOINTED REINFORCED CONCRETE SLAB (PAV2) IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 1001 to
1034. SINGLE LAYER OF A252 MESH TO BS 4483 WITH 50mm TOP COVER. POLYETHYLENE SHEET TO CLAUSE 1007.

TYPE 1 SUB-BASE 250mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

6F2 CAPPING 250mm THICK
6F2 CAPPING IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 613, TABLE 6/1, CLASS 6F1 & 6F2. LAID &
COMPACTED TO CLAUSE 612 TABLE 6/4 METHOD 6 & 613.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

VEHICULAR PAVED AREA

BLOCK PAVING
BLOCK OR SLAB PAVIOURS IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 1104 & 1107 & BS 7533-3,
ON 30mm THICK COMPACTED LAYING COURSE TO BS 7533-3, D.1.1. REFER TO L&SCAPE ARCHITECTS DRAWINGS FOR
SPECIFICATION & LOCATION.

TYPE 1 SUB-BASE 250mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

6F2 CAPPING 250mm THICK
6F2 CAPPING IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 613, TABLE 6/1, CLASS 6F1 & 6F2. LAID &
COMPACTED TO CLAUSE 612 TABLE 6/4 METHOD 6 & 613.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

CONCRETE HARDSTANDING

PAVED FOOTPATH

FOOTPATH

WEARING COURSE 20mm THICK
CLOSE GRADED WEARING COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 912. NOMINAL
AGGREGATE SIZE 6mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

BASE COURSE 40mm THICK
DENSE BITUMEN MACADAM BASE COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 906.
NOMINAL AGGREGATE SIZE 20mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

TYPE 1 SUB-BASE 150mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

BLOCK PAVING
BLOCK OR SLAB PAVIOURS IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 1104 & 1107 & BS 7533-3,
ON 30mm THICK COMPACTED LAYING COURSE TO BS 7533-3, D.1.1. REFER TO LANDSCAPE ARCHITECTS DRAWINGS FOR
SPECIFICATION & LOCATION.

TYPE 1 SUB-BASE 150mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.

MACADAM FOOTPATH

BOUND MACADAM SURFACE COURSE 20mm THICK
BOUND MACADAM SURFACE COURSE WITH CLEAR BINDER. NATRATEX BUFF BY BITUCHEM OR SIMILAR APPROVED

BASE COURSE 40mm THICK
DENSE BITUMEN MACADAM BASE COURSE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 906.
NOMINAL AGGREGATE SIZE 20mm. LAID & COMPACTED TO CLAUSE 701, 702 & 901.

TYPE 1 SUB-BASE 150mm THICK
TYPE 1 SUB-BASE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 801 & 803. ALTERNATIVE MATERIAL
I.E. TYPE 2 TO CLAUSE 804 MAY BE USED SUBJECT TO AGREEMENT WITH THE ENGINEER. LAID & COMPACTED TO CLAUSE 802.

GEOMEMBRANE
GEOMEMBRANE IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 609.

FORMATION
FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 616 & 617.

BULK FILL (WHERE REQUIRED)
BULK FILL IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601 & 602, TABLE 6/1, CLASS 6Q (1A, 1B OR
1C). LAID & COMPACTED TO CLAUSE 612.

SUB-FORMATION
SUB-FORMATION IN ACCORDANCE WITH SPECIFICATION FOR HIGHWAYS WORKS CLAUSE 601, 602, 603, 613 & 617.
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1. Do not scale this drawing & only work to figured
dimensions, which are in millimetres, unless noted
otherwise.

2. Clause references are to the Specification for
Highway Works, unless otherwise stated.

3. Report any discrepancies to AECOM immediately
and seek advice.

4. This drawing must be read in conjunction with all
other engineers, architects and specialist drawings
and specifications.

5. Pavement specifications are based on a frost
susceptible sub grade with a minimum CBR as
noted & a design life is 20 years.

6. The sub-base thicknesses shown are a minimum,
any additional thicknesses to be in type 1A or 6F1
or 6F2

7. Prior to commencing works the contractor shall
review the geo-environmental site investigation
reports.

FOR LOCATION AND EXTENT OF TYPES OF
CONSTRUCTION, REFER TO ARCHITECTS
DRAWINGS

DETAILS SHOWN ON THIS DRAWING ARE BASED
ON A MINIMUM SUBGRADE CBR OF 2.5%

CAPPING TO BE ADJUSTED TO SUIT CBR
VALUES. SEE TABLE BELOW , IF IN ANY DOUBT
CONSULT AECOM

MINIMUM SUB-GRADE %
USAGE CONSTRUCTION                          2.5%    3%        4% 5%

HEAVY DUTY HRA/SMA WEARING COURSE 40     40         40  40
DBM BASE COURSE 60     60         60  60
DRM ROAD BASE 80     80         80  80
TYPE 1 SUB-BASE                       250   320       280        250
SITE-SPECIFIC 6F2 CAPPING     250       0           0    0

GENERAL VEHICLE CGWCM WEARING COURSE 40     40         40  40
DBM BASE COURSE 60     60         60  60
TYPE 1 SUB-BASE                       250   320       280        250
SITE-SPECIFIC 6F2 CAPPING     250       0           0    0

CLIENT

UNIVERSITY OF
HERTFORDSHIRE

PROJECT

UOH SOCIAL SPACE
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The following section has been prepared by Couch Perry Wilkes

APPENDIX C – BRUKL OUTPUT DOCUMENT
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BRUKL Output Document
Compliance with England Building Regulations Part L 2013

Administrative information

Criterion 1: The calculated CO  emission rate for the building should not exceed the target2

Criterion 2: The performance of the building fabric and the building services should

achieve reasonable overall standards of energy efficiency

Project name

Date: Mon Mar 06 15:45:51 2017

As designedUoH Social Building

Building Details

Address: UoH Social Building, , 

Owner Details

Name: 

Telephone number: 

Address: , , Certification tool

Calculation engine: Apache

Calculation engine version: 7.0.6

Interface to calculation engine: IES Virtual Environment

Interface to calculation engine version: 7.0.6

BRUKL compliance check version: v5.2.g.3

Certifier details

Name: Couch Perry Wilkes

Telephone number: 0121 709 6600

Address: Interface 100, Arleston way, Solihull, B90 4LH

CO  emission rate from the notional building, kgCO /m .annum2 2
2 23.1

Target CO  emission rate (TER), kgCO /m .annum2 2
2 23.1

Building CO  emission rate (BER), kgCO /m .annum2 2
2 21.8

Are emissions from the building less than or equal to the target? BER =< TER

Are as built details the same as used in the BER calculations? Separate submission

Element U U U Surface where the maximum value occurs*a-Limit a-Calc i-Calc

Wall** 0.35 0.15 0.15 00000000:Surf[2]

Floor 0.25 0.18 0.18 00000000:Surf[0]

Roof 0.25 0.15 0.15 00000000:Surf[1]

Windows***, roof windows, and rooflights 2.2 1.6 1.6 0000000F:Surf[2]

Personnel doors 2.2 2.2 2.2 00000000:Surf[3]

Vehicle access & similar large doors 1.5 - - No Vehicle access doors in building

High usage entrance doors 3.5 - - No High usage entrance doors in building

Building fabric

Values not achieving standards in the Non-Domestic Building Services Compliance Guide and Part L are displayed in red.

U        = Limiting area-weighted average U-values [W/(m K)]a-Limit
2

U        = Calculated area-weighted average U-values [W/(m K)]a-Calc
2 U       = Calculated maximum individual element U-values [W/(m K)]i-Calc

2

* There might be more than one surface where the maximum U-value occurs.
** Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar to that for windows.
*** Display windows and similar glazing are excluded from the U-value check.
N.B.: Neither roof ventilators (inc. smoke vents) nor swimming pool basins are modelled or checked against the limiting standards by the tool.

Air Permeability Worst acceptable standard This building

m /(h.m ) at 50 Pa      3                2 10 5

Page 1 of 8

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values NO

Whole building electric power factor achieved by power factor correction 0.9 to 0.95

Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs.
Refer to the Non-Domestic Building Services Compliance Guide for details.

1- DX Cooling

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 4.59 3.58 0 0 -

Standard value 2.5* 3.2 N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825 
for limiting standards.

2- LTHW Radiator Heating with Mech Vent

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.93 - 0.3 0 -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

3- LTHW Radiator Heating with Nat Vent

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.93 - 0.3 0 -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

4- LTHW Radiator Heating with Central Dirty Ext

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.93 - 0.3 0 -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

5- LTHW Radiator Heating with Mech Vent (Bar)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.93 - 0.3 0 -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

6- LTHW Radiator Heating with Mech Vent (Kitchen)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.93 - 0.3 0 -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.
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7- VRF Cooling Heating

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 4.59 3.58 0 0 0.75

Standard value 2.5* 3.2 N/A N/A 0.5

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825 
for limiting standards.

8- Central AHU Heating via Boiler and DX Cooling

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 2.94 3.25 0 1.6 0.75

Standard value 2.5* 3.2 N/A 1.6^ 0.65

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system NO

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825 
for limiting standards.

^ Allowed SFP may be increased by the amounts specified in the Non-Domestic Building Services Compliance Guide if the system includes 
additional components as listed in the Guide.

"No HWS in project, or hot water is provided by HVAC system"

Local mechanical ventilation, exhaust, and terminal units

ID System type in Non-domestic Building Services Compliance Guide

A Local supply or extract ventilation units serving a single area

B Zonal supply system where the fan is remote from the zone

C Zonal extract system where the fan is remote from the zone

D Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery

E Local supply and extract ventilation system serving a single area with heating and heat recovery

F Other local ventilation units

G Fan-assisted terminal VAV unit

H Fan coil units

I Zonal extract system where the fan is remote from the zone with grease filter

Zone name SFP [W/(l/s)]
HR efficiency

ID of system type A B C D E F G H I

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard

00: WC(F) G40 - - 0.5 - - - - - - - N/A

00: ACC WC G50 - - 0.5 - - - - - - - N/A

00: WC(M) G49 - - 0.5 - - - - - - - N/A

00: BAR G39 - - - 1.8 - - - - - - N/A

00: DRY STORE G38 - - 0.5 - - - - - - - N/A

00: BULK COLD ROOM G37 - - 0.5 - - - - - - - N/A

00: KITCHEN G36 - - - 1.8 - - - - - - N/A

00: SOCIAL SPCAE LOUNGE G26 - 1.6 0 - - - - - - - N/A

00: SOCIAL SPACE REFRESHMENT G53- 1.6 0 - - - - - - - N/A

00: SOCIAL SPACE-LOUNGE G47 - 1.6 0 - - - - - - - N/A

00: CLEANER G60 - - 0.5 - - - - - - - N/A

00: FEMALE WC/ CHANGE G29 - - 0.5 - - - - - - - N/A

00: MALE WC/CHANGE G18 - - 0.5 - - - - - - - N/A
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General lighting and display lighting Luminous efficacy [lm/W]

Zone name Luminaire Lamp Display lamp General lighting [W]

Standard value 60 60 22

00: PLANT LG01 102 - - 139

00: CELLAR G58 85 - - 13

00: COLD CELLAR G57 91 - - 9

00: CASH OFFICE G43 94 - - 51

00: LOBBY - 99 - 17

00: WC(F) G40 - 81 - 145

00: ACC WC G50 - 84 - 34

00: FUNCTION ROOM GENERAL STORE G34 210 - - 8

00: FURNITURE STORE 1 G33 164 - - 13

00: COMMS ROOM G31 150 - - 23

00: ROOM 55 - - 20

00: FURNITURE STORE G32 210 - - 8

00: ROOM 55 - - 13

00: CIRCULATION - 122 - 39

00: WC(M) G49 - 85 - 112

00: BAR G39 - 147 - 54

00: DRY STORE G38 103 - - 6

00: STAIR - 210 - 11

00: BULK COLD ROOM G37 127 - - 4

00: KITCHEN G36 - 112 - 495

00: SOCIAL SPCAE LOUNGE G26 - 78 - 215

00: SOCIAL SPACE REFRESHMENT G53 - 70 - 691

00: SOCIAL SPACE-LOUNGE G47 - 82 - 442

00: CLEANER G60 168 - - 2

00: FEMALE WC/ CHANGE G29 - 107 - 43

00: MALE WC/CHANGE G18 - 105 - 45

00: FUNCTION ROOM 1 G01 125 - - 618

00: FUNCTION ROOM 2 G02 125 - - 618

Criterion 3: The spaces in the building should have appropriate passive control measures

to limit solar gains

Zone Solar gain limit exceeded? (%) Internal blinds used?

00: CELLAR G58 N/A N/A

00: COLD CELLAR G57 N/A N/A

00: CASH OFFICE G43 N/A N/A

00: COMMS ROOM G31 N/A N/A

00: BAR G39 N/A N/A

00: SOCIAL SPCAE LOUNGE G26 NO (-61.6%) NO

00: SOCIAL SPACE REFRESHMENT G53 NO (-41.7%) NO

00: SOCIAL SPACE-LOUNGE G47 NO (-32.1%) NO

00: FUNCTION ROOM 1 G01 NO (-53.7%) NO

00: FUNCTION ROOM 2 G02 NO (-61.7%) NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional

Area [m ]2

External area [m ]2

Weather

Infiltration [m /hm @ 50Pa]3          2

Average conductance [W/K]

Average U-value [W/m K]2

Alpha value* [%]

* Percentage of the building's average heat transfer coefficient which is due to thermal bridging

967.2

2849.6

LON

5

760.42

0.27

10.37

967.2

2849.6

LON

3

1014.9

0.36

10

% Area Building Type

A1/A2 Retail/Financial and Professional services

A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways

B1 Offices and Workshop businesses

B2 to B7 General Industrial and Special Industrial Groups

B8 Storage or Distribution

C1 Hotels

C2 Residential Inst.: Hospitals and Care Homes

C2 Residential Inst.: Residential schools

99 C2 Residential Inst.: Universities and colleges

C2A Secure Residential Inst.

Residential spaces

D1 Non-residential Inst.: Community/Day Centre

D1 Non-residential Inst.: Libraries, Museums, and Galleries

D1 Non-residential Inst.: Education

D1 Non-residential Inst.: Primary Health Care Building

D1 Non-residential Inst.: Crown and County Courts

D2 General Assembly and Leisure, Night Clubs and Theatres

Others: Passenger terminals

Others: Emergency services

1 Others: Miscellaneous 24hr activities

Others: Car Parks 24 hrs

Others - Stand alone utility block

Energy Consumption by End Use [kWh/m ]
2

Actual Notional

Heating

Cooling

Auxiliary

Lighting

Hot water

Equipment*

TOTAL**

* Energy used by equipment does not count towards the total for calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

13.76

3.83

19.98

8.42

9.64

43.09

55.64

16.64

4.59

10.91

14.77

4.55

43.09

51.47

Energy Production by Technology [kWh/m ]
2

Actual Notional

Photovoltaic systems

Wind turbines

CHP generators

Solar thermal systems

3.72

0

0

0

0

0

0

0

Energy & CO  Emissions Summary
2

Actual Notional

Heating + cooling demand [MJ/m ]
2

Primary energy* [kWh/m ]
2

Total emissions [kg/m ]
2

158.6

161.71

21.8

180.78

168.42

23.1

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.
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Criterion 4: The performance of the building, as built, should be consistent with the

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission

EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO

Is evidence of such assessment available as a separate submission? NO

Are any such measures included in the proposed design? NO
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HVAC Systems Performance

System Type Heat dem Cool dem Heat con Cool con Aux con Heat Cool Heat gen Cool gen

MJ/m2 MJ/m2 kWh/m2 kWh/m2 kWh/m2 SSEEF SSEER SEFF SEER

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

104

85.6

0

0

34.8

27.6

0

0

1.5

1.5

0.83

0.86

0

0

0.93

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

46.3

68.6

0

0

15.5

22.1

0

0

14

15.8

0.83

0.86

0

0

0.93

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

151

151.7

0

0

50.5

48.9

0

0

2.6

1.3

0.83

0.86

0

0

0.93

----

0

----

[ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity

Actual

Notional

27.5

28

219.7

239.2

1.8

3

12.5

17.5

0

0

4.28

2.56

4.86

3.79

4.59

----

6.85

----

[ST] Constant volume system (variable fresh air rate), [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity

Actual

Notional

62.9

79.8

39.8

47.4

7

8.7

6.2

3.5

37.2

21.6

2.49

2.56

1.78

3.79

2.94

----

3.25

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

269.3

107.6

0

0

90.1

34.7

0

0

17.1

8.6

0.83

0.86

0

0

0.93

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

0.1

0

0

0

0

0

0

0

11.3

5.6

0.83

0.86

0

0

0.93

----

0

----

[ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity

Actual

Notional

218.7

214.6

69.9

118.2

14.2

23.3

4

8.7

12

4

4.28

2.56

4.86

3.79

4.59

----

6.85

----

[ST] No Heating or Cooling

Actual

Notional

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

----

0

----

Key to terms

Heat dem [MJ/m2] = Heating energy demand
Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption
Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio
Heat gen SSEFF = Heating generator seasonal efficiency
Cool gen SSEER = Cooling generator seasonal energy efficiency ratio
ST = System type
HS = Heat source
HFT = Heating fuel type
CFT = Cooling fuel type
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Key Features

The BCO can give particular attention to items with specifications that are better than typically expected.

Element U U Surface where the minimum value occurs*i-Typ i-Min

Wall 0.23 0.15 00000000:Surf[2]

Floor 0.2 0.18 00000000:Surf[0]

Roof 0.15 0.15 00000000:Surf[1]

Windows, roof windows, and rooflights 1.5 1.6 0000000F:Surf[2]

Personnel doors 1.5 2.2 00000000:Surf[3]

Vehicle access & similar large doors 1.5 - No Vehicle access doors in building

High usage entrance doors 1.5 - No High usage entrance doors in building

Building fabric

U      = Typical individual element U-values [W/(m K)]i-Typ
2 U      = Minimum individual element U-values [W/(m K)]i-Min

2

* There might be more than one surface where the minimum U-value occurs.

Air Permeability Typical value This building

m /(h.m ) at 50 Pa      3                 2 5 5
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77 Parkway 
London NW1 7PU  
T: +44 (0)20 7504 1700 
F: +44 (0)20 7504 1701 
london@sheppardrobson.com

City Tower  
Piccadilly Plaza  
Manchester M1 4BT 
T: +44 (0)161 233 8900 
F: +44 (0)161 233 8901 
manchester@sheppardrobson.com

93 West George Street 
Glasgow G2 1PB 
T: +44 (0)141 285 3100 
F: +44 (0)141 285 3101 
glasgow@sheppardrobson.com

Incubator Building 
Masdar City  
Abu Dhabi 
United Arab Emirates 
abudhabi@sheppardrobson.com

enquiries@sheppardrobson.com 
www.sheppardrobson.com
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