
CONSULTANCY SERVICES TO UNDERTAKE FEASIBILITY STUDIES, DETAILED DESIGN, ENVIRONMENTAL AND SOCIAL
IMPACTS ASSESSMENT(ESIA)(PHASE 1) AND CONSTRUCTION SUPERVISION OF WORKS (PHASE 2) ON THE

REHABILITATION AND EXPANSION OF GROUNDWATER - BASED RURAL WATER SUPPLY SYSTEMS IN THE COUNTIES OF
GARISSA, MANDERA AND WAJIR;

CONTRACT NO. KE-WSTF-332741-CS-QCBS

WAJIR COUNTY

FINAL DETAILED DESIGN

VOLUME III: BOOK OF DRAWINGS - LOT3

JUNE 2025



GENERAL
GW4R-WJR-LOT3-PP-00-01. LIST OF DRAWINGS - SHEET 1
GW4R-WJR-LOT3-PP-00-02. LIST OF DRAWINGS - SHEET 2

1 - DADAJABULA RWSS
GW4R-WJR-LOT3-PP-01-01. GENERAL LAYOUT - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-01-02.01 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 1

GW4R-WJR-LOT3-PP-01-02.02 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 2

GW4R-WJR-LOT3-PP-01-03.01 RISING MAIN (RM-02) - PLAN AND PROFILE - SHEET 1 OF 2

GW4R-WJR-LOT3-PP-01-03.02 RISING MAIN (RM-02) - PLAN AND PROFILE - SHEET 2 OF 2

GW4R-WJR-LOT3-PP-01-04.01 DL-01 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-01-04.02 DL-01 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-01-05.01 DL-02 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-01-05.02 DL-02 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-01-06. DL-03 - PLAN AND PROFILE - SHEET  OF
GW4R-WJR-LOT3-PP-01-07. DL-05 - PLAN AND PROFILE - SHEET  OF
GW4R-WJR-LOT3-PP-01-08.01 DL-06 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-01-08.02 DL-06 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-01-09.01 DL-07 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-01-09.02 DL-07 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-01-10. DL-08 - PLAN AND PROFILE - SHEET  OF
GW4R-WJR-LOT3-PP-01-11. DL-09 - PLAN AND PROFILE - SHEET  OF
GW4R-WJR-LOT3-PP-01-12. DL-10 - PLAN AND PROFILE - SHEET  OF

2 - RIBA RWSS
GW4R-WJR-LOT3-PP-02-01. GENERAL LAYOUT - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-02-02. RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 1

GW4R-WJR-LOT3-PP-02-03.01 DL-02 - PLAN AND PROFILE - SHEET 1 OF 3
GW4R-WJR-LOT3-PP-02-03.02 DL-02 - PLAN AND PROFILE - SHEET 2 OF 3
GW4R-WJR-LOT3-PP-02-03.03 DL-02 - PLAN AND PROFILE - SHEET 3 OF 3
GW4R-WJR-LOT3-PP-02-04.01 DL-03 - PLAN AND PROFILE - SHEET 1 OF 3
GW4R-WJR-LOT3-PP-02-04.02 DL-03 - PLAN AND PROFILE - SHEET 2 OF 3
GW4R-WJR-LOT3-PP-02-04.03 DL-03 - PLAN AND PROFILE - SHEET 3 OF 3
GW4R-WJR-LOT3-PP-02-05.01 DL-04 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-02-05.02 DL-04 - PLAN AND PROFILE - SHEET 2 OF 2

3 - TESORAI RWSS
GW4R-WJR-LOT3-PP-03-01. GENERAL LAYOUT - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-03-02. RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 1

GW4R-WJR-LOT3-PP-03-03. DL-01 - PLAN AND PROFILE - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-03-04. DL-02 - PLAN AND PROFILE - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-03-05. DL-03 - PLAN AND PROFILE - SHEET 1 OF 1

4 - HARAGAL RWSS
GW4R-WJR-LOT3-PP-04-01. GENERAL LAYOUT - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-04-02.01 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 1

GW4R-WJR-LOT3-PP-04-01.02 DL-01 - PLAN AND PROFILE - SHEET 1 OF 2

GW4R-WJR-LOT3-PP-04-01.02 DL-01 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-04-02.02 DL-01 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-04-01.02 DL-02 - PLAN AND PROFILE - SHEET 1 OF 2
GW4R-WJR-LOT3-PP-04-02.02 DL-02 - PLAN AND PROFILE - SHEET 2 OF 2
GW4R-WJR-LOT3-PP-04-01. DL-05 - PLAN AND PROFILE - SHEET 1 OF 1

5 - MASALALE RWSS
GW4R-WJR-LOT3-PP-05-01. GENERAL LAYOUT - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-05-02.01 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 1

GW4R-WJR-LOT3-PP-05-02.02 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 6

GW4R-WJR-LOT3-PP-05-02.03 RISING MAIN (RM-01) - PLAN AND PROFILE - SHEET 1 OF 6

GW4R-WJR-LOT3-PP-05-04.01 DL-01 - PLAN AND PROFILE - SHEET 1 OF 6
GW4R-WJR-LOT3-PP-05-04.02 DL-01 - PLAN AND PROFILE - SHEET 2 OF 6
GW4R-WJR-LOT3-PP-05-04.03 DL-01 - PLAN AND PROFILE - SHEET 3 OF 6
GW4R-WJR-LOT3-PP-05-04.04 DL-01 - PLAN AND PROFILE - SHEET 4 OF 6
GW4R-WJR-LOT3-PP-05-04.05 DL-01 - PLAN AND PROFILE - SHEET 5 OF 6
GW4R-WJR-LOT3-PP-05-04.06 DL-01 - PLAN AND PROFILE - SHEET 6 OF 6
GW4R-WJR-LOT3-PP-05-05. DL-03 - PLAN AND PROFILE - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-05-06. DL-04 - PLAN AND PROFILE - SHEET 1 OF 1
GW4R-WJR-LOT3-PP-05-07. DL-07 - PLAN AND PROFILE - SHEET 1 OF 1

STANDARD DRAWINGS
GW4R-WJR-STD-01 TYPICAL SITE LAYOUT PLAN   - SHEET 1 OF 1
GW4R-WJR-STD-02.01 ABLUTION BLOCK-FLOOR PLAN,ELEVATION & FOUNDATION DETAILS   - SHEET 1 OF 2

GW4R-WJR-STD-02.01 ABLUTION BLOCK-SECTION VIEWS   - SHEET 2 OF 2
GW4R-WJR-STD-03.01 OPERATOR’S HOUSE- FLOOR PLAN,ELEVATION & SECTION VIEWS   - SHEET 1 OF 2

GW4R-WJR-STD-03.02 OPERATOR’S HOUSE- ROOF PLAN & FOUNDATION DETAILS   - SHEET 2 OF 2
GW4R-WJR-STD-05.01 POWER HOUSE-FLOOR PLAN & ELEVATION VIEWS   - SHEET 1 OF 2
GW4R-WJR-STD-05.02 POWER HOUSE-FOUNDATION,ROOF PLAN &SECTION VIEWS   - SHEET 2 OF 2

GW4R-WJR-STD-06 CHLORINATION HOUSE-PLAN, ELEVATION AND SECTION VIEWS   - SHEET 1 OF 1

GW4R-WJR-STD-07.01 GATES DETAILS-ELEVATION AND PLAN   - SHEET 1 OF 2
GW4R-WJR-STD-07.02 GATES DETAILS-COLUMN AND HINGE DETAILS   - SHEET 2 OF 2
GW4R-WJR-STD-08 CHAIN-LINK FENCE DETAILS-ELEVATION VIEWS&SECTIONS   - SHEET 1 OF 1
GW4R-WJR-STD-09.01 WATER KIOSK TYPE 1-FOUNDATION,PLAN & SECTION VIEWS   - SHEET 1 OF 2

GW4R-WJR-STD-09.02 WATER KIOSK TYPE 1-ROOF SLAB, REINFORCEMENT DETAILS & ELEVATION   - SHEET 2 OF 2

GW4R-WJR-STD-10 WATER KIOSK TYPE 2-PLAN,ELEVATION & SECTION   - SHEET 1 OF 1

GW4R-WJR-STD-11.01 THRUST BLOCKS AND ANCHOR BLOCKS-SECTION & ELEVATION   - SHEET 1 OF 2
GW4R-WJR-STD-11.02 THRUST BLOCKS AND ANCHOR BLOCKS-PLAN & SECTIONS   - SHEET 2 OF 2
GW4R-WJR-STD-12 GATE VALVES,AIR VALVES & WASHOUT VALVES DETAILS   - SHEET 1 OF 1

GW4R-WJR-STD-13 METRE CHAMBER DETAILS   - SHEET 1 OF 1
GW4R-WJR-STD-14.01 PLANT ROOM-PLAN & SECTIONS   - SHEET 1 OF 2
GW4R-WJR-STD-14.02 PLANT ROOM - ELEVATIONS   - SHEET 2 OF 2
GW4R-WJR-STD-15 MARKER POST DETAILS   - SHEET 1 OF 1
GW4R-WJR-STD-16 ELEVATED STEEL TANK-PLAN,SECTION & VIEWS   - SHEET 1 OF 1

GW4R-WJR-STD-17.01 ELEVATED PLASTIC TANK-FRONT & SIDE VIEW   - SHEET 1 OF 3
GW4R-WJR-STD-17.02 ELEVATED PLASTIC TANK-FOUNDATION LAYOUT & SECTION VIEWS   - SHEET 2 OF 3
GW4R-WJR-STD-17.03 ELEVATED PLASTIC TANK-COLUMN BASE DETAILS   - SHEET 3 OF 3
GW4R-WJR-STD-18 50M3 GROUND MASONRY TANK DETAILS   - SHEET 1 OF 1
GW4R-WJR-STD-19.01 CAMEL AND CATTLE WATER TROUGHS-PLAN   - SHEET 1 OF 4

WAJIR COUNTY

DRAWINGS SCHEDULE
PLANS AND PROFILES

SHEET 1

AS SHOWN GW4R-WJR-LOT2-PP-01

M.J JUN.. 2025

J.K JUN.. 2025

W.O JUN.. 2025

D.L JUN.. 2025

1
DRAFT DETAILED DESIGN

2
FINAL DETAILED DESIGN

KE-WSTF-332741-CS-QCBS

DRAWING No. TITLE DRAWING No. TITLE

DRAWINGS SCHEDULEDRAWINGS SCHEDULE

 Jul 19, 2025 - 12:58pm

Aarvee Associates Architects Engineers and Associates Pvt Ltd
in Association with

Advanced Engineering Consultants Ltd,
Ravula Residency, Srinagar Colony Main Road, Hyderabad-500082 Telangana, India

Telephone: +91-7966776800 / +254-714-198-805
Email: abhik@aarvee.net / info@aecglobal-ltd.com

CLIENT:

WATER SECTOR
TRUST FUND

1st floor, CIC Plaza 1, Mara Road,
P.O.Box: 49699 - 00100,

Nairobi, Kenya.

FINANCIER:

THE WORLD
BANK GROUP

PROJECT:

CONSULTANCY SERVICES TO UNDERTAKE FEASIBILITY
STUDIES, DETAILED DESIGN, ENVIRONMENTAL &

SOCIAL IMPACTS ASSESSMENTS (ESIAs)(PHASE 1) AND
CONSTRUCTION SUPERVISION OF WORKS (PHASE 2) ON

THE REHBILITATION AND EXPANSION OF GROUNDWATER -
BASED RURAL WATER SUPPLY SYSTEMS IN THE
COUNTIES OF GARISSA, MANDERA AND WAJIR

Contract No:

CONSULTANT: DRAWING TITLE:

DRAWING SCALE: DRAWING No.:

DESIGN DETAILS

Action

Designed by:

Drawn by:

Name Date

Checked by:

Approved by:

Revision Details initials Date ApprovedNo. Reviewed
By

Checked
By

Checked
By

Checked
By

Checked
By

Checked



GW4R-WJR-STD-19.01 CAMEL AND CATTLE WATER TROUGHS-PLAN   - SHEET 1 OF 4
GW4R-WJR-STD-19.02 CAMEL AND CATTLE WATER TROUGHS-CROSS SECTIONAL ELEVATIONS   - SHEET 2 OF 4
GW4R-WJR-STD-19.03 SHOATS WATER TROUGHS-PLAN   - SHEET 3 OF 4
GW4R-WJR-STD-19.04 SHOATS WATER TROUGHS-CROSS SECTIONAL ELEATIONS   - SHEET 4 OF 4
GW4R-WJR-STD-20 BOREHOLE HEAD, CHAMBER AND FITTING DETAILS   - SHEET 1 OF 1

GW4R-WJR-STD-22 PIPE TRENCHES DETAILS   - SHEET 1 OF 1
GW4R-WJR-STD-23 RIVER AND LAGHA CROSSINGS DETAILS   - SHEET 1 OF 1
GW4R-WJR-STD-24 SOLAR SUPPORT STRUCTURE   - SHEET 1 OF 1
GW4R-WJR-STD-25 PROJECT SIGNBOARD   - SHEET 1 OF 1
GW4R-WJR-STD-26 PUMP HOUSE-PLAN, SECTION, ELEVATION VIEWS & FOUNDATION DETAILS   - SHEET 1 OF 1

GW4R-WJR-STD-27 DRAINAGE CHANNEL   - SHEET 1 OF 1
GW4R-WJR-STD-28 RO SCHEMATIC DRAWING   - SHEET 1 OF 1

WAJIR COUNTY

DRAWINGS SCHEDULE
PLANS AND PROFILES

SHEET 2

AS SHOWN GW4R-WJR-LOT2-PP-02

M.J JUN.. 2025

J.K JUN.. 2025

W.O JUN.. 2025

D.L JUN.. 2025

1
DRAFT DETAILED DESIGN

2
FINAL DETAILED DESIGN

KE-WSTF-332741-CS-QCBS

DRAWING No. TITLE DRAWING No. TITLE

DRAWINGS SCHEDULEDRAWINGS SCHEDULE

 Jul 19, 2025 - 12:58pm

Aarvee Associates Architects Engineers and Associates Pvt Ltd
in Association with

Advanced Engineering Consultants Ltd,
Ravula Residency, Srinagar Colony Main Road, Hyderabad-500082 Telangana, India

Telephone: +91-7966776800 / +254-714-198-805
Email: abhik@aarvee.net / info@aecglobal-ltd.com

CLIENT:

WATER SECTOR
TRUST FUND

1st floor, CIC Plaza 1, Mara Road,
P.O.Box: 49699 - 00100,

Nairobi, Kenya.

FINANCIER:

THE WORLD
BANK GROUP

PROJECT:

CONSULTANCY SERVICES TO UNDERTAKE FEASIBILITY
STUDIES, DETAILED DESIGN, ENVIRONMENTAL &

SOCIAL IMPACTS ASSESSMENTS (ESIAs)(PHASE 1) AND
CONSTRUCTION SUPERVISION OF WORKS (PHASE 2) ON

THE REHBILITATION AND EXPANSION OF GROUNDWATER -
BASED RURAL WATER SUPPLY SYSTEMS IN THE
COUNTIES OF GARISSA, MANDERA AND WAJIR

Contract No:

CONSULTANT: DRAWING TITLE:

DRAWING SCALE: DRAWING No.:

DESIGN DETAILS

Action

Designed by:

Drawn by:

Name Date

Checked by:

Approved by:

Revision Details initials Date ApprovedNo. Reviewed
By

Checked
By

Checked
By

Checked
By

Checked
By

Checked



PLANS AND PROFILES



DADAJA BULA RWSS - WAJIR



WT7
WT5

WT4

GT (EXISTING MASONRY)

WT3

WT2

WT1

GT (EXISTING MASONRY) 50m³

BH 1 (DADAJABULA MAIN)

ET (EXISTING
PLASTIC)

ET (EXISTING PLASTIC)

ET (PROPOSED PLASTIC) 10m³, 3m TOWER

ET (PROPOSED PLASTIC) 10m³, 3m POLICE STATION

ET (EXISTING STEEL) 108m³

BH2 (ORAHEY)

BH INSHALLAH SCHOOL

ET (PROPOSED PLASTIC) 10m³, 3m TOWER SCHOOL

ET (PROPOSED PLASTIC) 10m³, 3m TOWER WARD ADMIN

WK1 PROPOSED (RO)

WK2 PROPOSED

WK3 PROPOSED

PROP.WK4
WT6

PROP.ET,PLASTIC(DISPENSARY)

WK5 PROPOSED (RO)

DADAJABULA RWSS - WAJIR

GENERAL LAYOUT PLAN - PROPOSED

SHEET 1 OF 1

AS SHOWN GW4R-WJR-LOT3-PP-01-01

M.J JUN. 2025

J.K JUN. 2025

W.O JUN. 2025

D.L JUN. 2025

1
DRAFT DETAILED DESIGN

2
FINAL DETAILED DESIGN

KE-WSTF-332741-CS-QCBS

N

 Jul 19, 2025 - 1:01pm

Aarvee Associates Architects Engineers and Associates Pvt Ltd
in Association with

Advanced Engineering Consultants Ltd,
Ravula Residency, Srinagar Colony Main Road, Hyderabad-500082 Telangana, India

Telephone: +91-7966776800 / +254-714-198-805
Email: abhik@aarvee.net / info@aecglobal-ltd.com

CLIENT:

WATER SECTOR
TRUST FUND

1st floor, CIC Plaza 1, Mara Road,
P.O.Box: 49699 - 00100,

Nairobi, Kenya.

FINANCIER:

THE WORLD
BANK GROUP

PROJECT:

CONSULTANCY SERVICES TO UNDERTAKE FEASIBILITY
STUDIES, DETAILED DESIGN, ENVIRONMENTAL &

SOCIAL IMPACTS ASSESSMENTS (ESIAs)(PHASE 1) AND
CONSTRUCTION SUPERVISION OF WORKS (PHASE 2) ON

THE REHBILITATION AND EXPANSION OF GROUNDWATER -
BASED RURAL WATER SUPPLY SYSTEMS IN THE
COUNTIES OF GARISSA, MANDERA AND WAJIR

Contract No:

CONSULTANT: DRAWING TITLE:

DRAWING SCALE: DRAWING No.:

DESIGN DETAILS

Action

Designed by:

Drawn by:

Name Date

Checked by:

Approved by:

Revision Details initials Date ApprovedNo. Reviewed
By

Checked
By

Checked
By

Checked
By

Checked
By

Checked

COORDINATES SYSTEM
ARC 1960

UTM ZONE 37 NORTH.
KENYA

NOTES:
1. ALL DIMENSIONS AND LEVELS ARE IN METERS UNLESS

NOTED OTHERWISE.
2. PIPES ARE TO BE LAID TO EVEN GRADIENTS WITH A

MINIMUM OF 0.9m AND 1.0m FOR TRAFFICKED AREAS,
WHERE COVER IS LESS THAN 0.9m, THE PIPE IS TO BE
SURROUNDED WITH CONCRETE.

3. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH
OTHER RELATED DRAWINGS.

4. DRAWINGS ARE TO BE READ AND NOT SCALED, ANY
DISCREPANCIES TO BE BROUGHT TO THE ATTENTION OF
THE ENGINEER ON SITE IMMEDIATELY.

5. SURVEY OF THE PIPELINE ROUTES SHALL BE CARRIED
OUT TO CONFIRM CONSTRUCTION DETAILS ISSUED AND
SUBMITTED TO THE RESIDENT ENGINEER FOR APPROVAL
PRIOR TO COMMENCEMENT OF CONSTRUCTION.

6. SECTIONS HAVING A SLOPE HIGHER THAN 16% WILL
REQUIRE CONCRETE SUPPORT AS DIRECTED BY THE
ENGINEER ON SITE.

7. THE TYPE OF WASHOUT WILL BE AS DIRECTED BY THE
ENGINEER ONSITE AS PER THE DETAILS PROVIDED IN
THE STANDARD DRAWING No. GW4R-STD-11.
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ENGINEER ONSITE AS PER THE DETAILS PROVIDED IN
THE STANDARD DRAWING No. GW4R-STD-11.
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TYPICAL FLOOR AND FOUNDATION DETAIL
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OPERATIONS BUILDING FLOOR PLAN
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H H

Ground level

See detail "A" below

Precast concrete mix
class 20/25

10mm dia holes for
hook bolt -
8mmx160mm long

Plot
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Ground level

Precast
concrete post

H H

H H
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H
H

Ground level

12mm m.s securing
bolt 100mm x 100mm x

2700mm long strainers

Strained post

16mm. hole for
12mm dia. securing
bolt.

Straining
post

Straining
post

R6(60)-11-300
Stirrups

120mm
uniform
Tapers

4
T10(42)-10

100mm x
100mm x
3000mm
long
strainer
post.
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x
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x
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long
strained
post.

120mm
x
120mm
x
3500mm
long
strained
post.

100mm x
100mm x
3000mm
long
strainer
post.

100mm x
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3000mm
long
strainer
post.

NOTES:
a. Every 10th post to be strained.
b. Post to be at 2500mm centers.
c. Top of all posts to be kept in uniform line.
d. Concrete mixes for

1. Posts: Class 20/20 
      2. Strainer posts: Class 20/20

3. Foundation concrete:
Class 20/20

e. Chain link to be gauge 12 galvanized
steel wire.

f. Straining wires to be 12 gauge
galvanized steel plain wires.

g. Wires on crank to be 12 gauge
galvanized steel barbed wire.

h. All structural opening dimensions to be
confirmed by the Engineer on site before
commencing any fabrication.

i. Straining wires to be fixed to post with
galvanized hook bolts 8mm dia. x 60mm
long.

j. Where the posts encroach on private
land, the fence should be erected with
crank pointing towards the site.

k. All dimensions are in mm unless
otherwise stated.

l. C/C = Center to center.
m. CTS = Centers
n. M.S = Mild steel.
o. P.C.C = Precast Concrete.
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C C

SCHEDULE OF PIPE FITTINGS
ITEM

NUMBER DESCRIPTION
NO. REQUIRED

PER
CONNECTION

3 25mm Ø GMS GATE VALVE 2

4 25mm Ø GALVANISED IRON NIPPLES 14

5 25mm Ø WATER METER 2

6 25mm Ø NON RETURN VALVE 1

7 25mm Ø GMS EQUAL TEE 6

8 90° BEND GALVANISED IRON 5

9 25mm Ø BALL COCK WATER TAPS 4

1 25mm Ø ADJUSTING COUPLING 3

2 25mm Ø GMS 90° BEND 3
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SCHEDULE OF PIPE FITTINGS
ITEM

NUMBER DESCRIPTION
NO. REQUIRED

PER
CONNECTION

3 25mm Ø GMS GATE VALVE 2

4 25mm Ø GALVANISED IRON NIPPLES 14

5 25mm Ø WATER METER 2

6 25mm Ø NON RETURN VALVE 1

7 25mm Ø GMS EQUAL TEE 6

8 90° BEND GALVANISED IRON 5

9 25mm Ø BALL COCK WATER TAPS 4

1 25mm Ø ADJUSTING COUPLING 3

2 25mm Ø GMS 90° BEND 3
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2.4x2.1 1.8x2.1 1.4x2.1 1.9x2.1 0.8x2.1 0.6x2.1 0.5x2.1 0.4x2.1 0.3x2.1 0.3x2.1 0.3x2.1

2.6x1.9

2.9x1.7

2.5x1.5

2.2x1.3

1.8x1.1

1.6x1.0

1.4x0.9

1.2x0.8

1.0x0.7

0.8x0.6

0.6x0.5

2.0x1.9 1.5x1.9 1.0x1.9 0.9x1.9 0.7x1.9 0.5x1.9 0.4x1.9 0.3x1.9 0.3x1.9 0.3x1.9

2.3x1.7 1.7x1.7 1.1x1.7 0.9x1.7 0.8x1.7 0.6x1.7 0.4x1.7 0.3x1.7 0.3x1.7 0.3x1.7

1.9x1.5 1.3x1.5 0.9x1.5 0.7x1.5 0.5x1.5 0.4x1.5 0.3x1.5 0.3x1.51.0x1.5

1.5x1.3 1.2x1.3 1.0x1.3 0.8x1.3 0.6x1.3 0.4x1.3 0.3x1.3 0.3x1.3

1.4x1.1 1.2x1.1 0.9x1.1 0.7x1.1 0.5x1.1 0.3x1.1 0.3x1.1

1.3x1.0 1.0x1.0 0.7x1.0 0.5x1.0 0.3x1.0 0.3x1.0

1.0x0.9 0.8x0.9 0.6x0.9 0.4x0.9 0.3x0.9

0.9x0.8 0.6x0.8 0.4x0.8 0.3x0.8

0.7x0.7 0.5x0.7 0.3x0.7

0.5x0.6 0.3x0.6

0.4x0.5

DIMENSIONS (S)mx(W)m
TAPER (SMALLER SIZE)mm

BLOCK
TYPE

 S
(m)

W
(m)

 d
(mm)

MAIN
STEEL

DISTRIBUTION
   STEEL

A

C

D

E

B

0.5

0.5

0.5

0.6

1.0

0.5

0.9

1.2

1.8

2.2

300

300

400

500

500

Y10-150 Y10-150

Y10-150 Y10-150

Y10-150Y12-150

Y16-150

Y20-150

Y12-150

Y12-150

NOTES.
1. All concrete thrust blocks shall be
constructed on
  and against firm ground directly. The thrust
or
  Anchor blocks shall not be cast against
black
  cotton soil and reference shall be made to
the
  Engineers Representative for further
instructions.
2. The concrete thrust blocks are designed
to bear
  on the original earth surface with safe
bearing
  pressure of 120 KN/m²
3. Concrete to be class '15' unless otherwise
stated.
4. Concrete in thrust and anchor blocks must
be
  cast clear of joints.
5. Dimension 'W' for thrust blocks on
horizontal
  bends to suit the size of bend and
clearance
  required for joints.
6. For table of thrust blocks for horizontal
bends
  refer to other Drawings.
7. For thrust blocks to vertical bends refer to
  other Drawings.
8. The thrust blocks dimensions in the tables
given
  hereon are for a test pressure of 12 bars
.For
  special test pressures thrust blocks sizes
are
  to be reduced or increased proportionately,
or as
  directed by the Engineers Representative.
9. For sluice valves on mains of diameters
greater
  than 700mm,thrust blocks will be
individually
  designed to suit the actual test pressure at
each
  location.

DIMENSIONS (L)mx(P)m
BRANCH SIZE (mm)

TABLE OF THRUST BLOCKS FOR TEES
(CLASS "20" CONCRETE)

N.T.S

DETAILS OF ANCHOR BLOCKS FOR TAPER
& SLUICE VALVES

N.T.S

TABLE OF ANCHOR BLOCKS FOR TAPERS
(CLASS "20" CONCRETE)

N.T.S

ELEVATION
ANCHOR BLOCKS FOR SLUICE VALVES

N.T.S

SECTION 2-2
N.T.S

SECTION 3-3
N.T.S

PLAN
THRUST BLOCKS FOR TEE

N.T.S

SECTION 4-4
N.T.S

PLAN
ANCHOR BLOCKS FOR TAPERS

N.T.S

Min.45°

B.F.
F.A.

Varies accordind to type of bedding
required.Equals D2 in typical trench
where D=pipe external diameter

200M
in

.5
00

2 3H
1 3H

Cast against
undisturbed ground

B.F.
F.A.

200

Tr
en

ch
 w

id
th

05

B.F.

Thrust block (see
table of S.V. Thrust
blocks for dimensions)

Varies according to type
of trench
encoutered.Equals b2 in
typical trench

500mm

B.F.06

SECTION 5-5
N.T.S

SECTION 6-6
N.T.S

PLAN
WHERE BLANK END HAS

NO ISOLATING VALVE
N.T.S

PLAN
WHERE BLANK END HAS

ISOLATING VALVE
N.T.S
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Cast against
undisturbed ground

M

15
0

15
0

HY Steel

30
0

P

15
0

150

M

15
0

15
0

30
0

P

15
0

150

HY Steel

30
0

30
0

P

Cast against undisturbed
ground

W

3

4

L
Trench Width

Cast against
undisturbed

ground

20
0+

1 2D
N

Trench Width

20
0+

1 2D
N

L

P

30
0

150

667
30

0

undisturbed
ground

undisturbed
ground

W

45°

45°Max.

L

2

DIMENSIONS (L)mx(P)m

SIZE OF BEND DN(mm)

TEST

HEAD

 (m)

BEND

111
4°

1000

221
2°

111
4°

221
2°

45°

90°

45°

90°

0.8x2.0

1.5x2.0

3.0x2.0

5.5x2.0

1.0x2.0

1.9x2.0

3.7x2.0

6.8x2.0

0.7x1.8

1.4x1.8

2.7x1.8

4.9x1.8

0.9x1.8

1.7x1.8

3.3x1.8

6.2x1.8

0.6x1.7

1.2x1.7

2.3x1.7

4.1x1.7

0.7x1.7

1.4x1.7

2.8x1.7

5.1x1.7

0.5x1.5

1.0x1.5

2.0x1.5

3.6x1.5

0.6x1.5

1.3x1.5

2.4x1.5

4.5x1.5

0.4x1.4

0.8x1.4

1.5x1.4

2.8x1.4

0.5x1.4

1.0x1.4

1.9x1.4

3.5x1.4

0.3x1.2

0.7x1.2

1.3x1.2

2.3x1.2

0.4x1.2

0.8x1.2

1.6x1.2

2.9x1.2

0.3x1.1

0.6x1.1

1.1x1.1

2.0x1.1

0.4x1.1

0.7x1.1

1.4x1.1

2.5x1.1

0.3x1.1

0.5x1.1

0.9x1.1

1.6x1.1

0.3x1.1

0.6x1.1

1.1x1.1

2.0x1.1

0.3x1.0

0.4x1.0

0.8x1.0

1.4x1.0

0.3x1.0

0.5x1.0

0.9x1.0

1.7x1.0

0.3x0.9

0.3x0.9

0.6x0.9

1.1x0.9

0.3x0.9

0.4x0.9

0.8x0.9

1.4x0.9

0.3x0.8

0.3x0.8

0.5x0.8

0.9x0.8

0.3x0.8

0.3x0.8

0.6x0.8

1.1x08

0.3x0.8

0.6x0.8

0.4x0.8

0.7x0.8

900 800 700 600 500 450 400 350 300 250
  200
OR LESS

0.3x0.8

0.3x0.8

0.3x0.8

0.3x0.8

TEST

HEAD

 (m)

120

150

DIMENSIONS (L)mx(P)m

SIZE OF BEND DN(mm)

600 500 450 400 300 300 250 200

1.4x0.6 1.4x0.5 1.4x0.5 1.2x0.5 1.2x0.5 1.0x0.5 0.8x0.5 0.6x0.5

NOTES.
1. All concrete thrust blocks shall be constructed
on
  and against firm ground directly. The thrust or
  Anchor blocks shall not be cast against black
  cotton soil and reference shall be made to the
  Engineers Representative for further
instructions.
2. The concrete thrust blocks are designed to
bear
  on the original earth surface with safe bearing
  pressure of 120 KN/m²

3. Concrete to be class '15' unless otherwise
stated.
4. Concrete in thrust and anchor blocks must be
  cast clear of joints.
5. Dimension 'W' for thrust blocks on horizontal
  bends to suit the size of bend and clearance
  required for joints.
6. For table of thrust blocks for horizontal bends
  refer to other Drawings.
7. For thrust blocks to horizontal bends refer to
  other Drawings.
8. The steel ancharing reinforcement and the
  dimensions L.P and M are to be decided by
  the Engineers representative to suit each
  individual bend.

LEGEND
DN-Nominal diameter
BF-Blank flange1

SECTION 1-1
N.T.S

SECTION 3-3
N.T.S

SECTION 4-4
N.T.S

22.5° VERTICAL BENDS - TYPICAL
(SEE NOTE SEVEN)

N.T.S

SECTION 2-2
N.T.S

11.25° VERTICAL BENDS - TYPICAL
SEE NOTE 7)

N.T.S

TABLE OF THRUST BLOCKS FOR HORIZONTAL BENDS

TABLE OF THRUST BLOCKS FOR BLANK ENDS

dia./2+400

(min.)

45°(min.)

Top surface of smallest Thrust
Block

Dia/5 (min.)

Dia/5 (min.)

2
3P

1 3P

Cast against
undisturbed ground

200
(min.)

LW

05

45
°(

m
in

.)

Cast against
undisturbed ground

Cast against
undisturbed ground

200
(min.)

L

45
°(

m
in

.)

05

WW

Cast against
undisturbed ground

L05

45
°(m

in
.)

200
(min.)

W

45
°(m

in
.)

200
(min.)

L

05

ANCHOR BLOCKS FOR HORIZONTAL BENDS

PLAN
N.T.S

11.25° BEND

SECTION 5-5
N.T.S

90° BEND

PLAN

45° BEND

PLAN

22.5° BEND

PLAN
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NOTE
1. Details For Indicator Posts to

be as Follows:
  

For Use
  Gate Valve GV
  Air Valve AV
  Washout WO

Fire Hydrant FH
Water Main WM
Bulk Meter M

2. All Indicator Posts Except Fire
Hydrant Posts to be Painted
With 2 Coats of Blue Oil
Based Paint And Lettering to
Engineer's Approval.

3. Maker Posts to be Positioned
in Safe Locations Where
Possible Aganinst Boundary
of Road Reserve.

6
3

3

3
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SCHEDULE OF PIPEWORK & FITTINGS PER BOREHOLE

ITEM No.

1A

1

2

2A

3

4

7

6

5

8

11

10

9

12

13

15

14

DESCRIPTION

10 mm THICK WELL HEAD PLATE BOLTED TO CASING FLANGE

MILD STEEL CASING CAST INTO CONCRETE WITH FLANGE FOR  WELLHEAD PLATE

DOUBLE FLANGED REDUCER  (GI)

DOUBLE FLANGED PIPE PIECE, 2000 mm LONG

DOUBLE FLANGED PIPE PIECE, 800 mm LONG WITH PROVISION
FOR PRESSURE GAUGE

PRESSURE GAUGE

DOUBLE FLANGED NON-RETURN VALVE

DOUBLE FLANGED TEE (WITH THREADED ADAPTOR FOR DN 50)

DOUBLE FLANGED (OR THREADED DN 50) SLUICE VALVE

DOUBLE FLANGED SLUICE VALVE

ANTI SHOCK ANTI SURGE AIR VALVE

RESTRAINED DISMANTLING JOINT

SINGLE FLANGED PIPE PIECE 800 mm LONG

DOUBLE FLANGED PIPE PIECE 2100 mm LONG

No.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1DOUBLE FLANGED 45o BEND  (GI)

DOUBLE FLANGED 45o BEND (GI)

DOUBLE FLANGED 90o BEND (GI)
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NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS STATED OTHERWISE.
2. THRUST BLOCKS AT BENDS ARE OMITTED FOR CLARITY BUT SHALL BE

PROVIDED AS DIRECTED BY ENGINEER.
3. DEPTH TO BE DETERMINED ON SITE.
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AS SPECIFIED
BACKFILL

BACKFILL COMPACTED
TO 90 % Mp

TYPICAL TRENCH EXCAVATION AND BACKFILLING

D

4

FOR HDPE AND STEEL PIPES
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AT ROAD CROSSING

PIPE PROTECTION

5
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GROUP SYMBOL

TRENCH WIDTHS FOR uPVC/PE PIPES

TABLE 1 : MATERIAL DESCRIPTION CHART

TABLE 2 : COMPACTION CHART

COMPACTION METHOD
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0 

( m
in

 )

30
0 

(m
in

 )

SOIL TYPE

A AND B90

% Mp THICKNESS OF
LAYER  (mm)

CD 300
150

300
-

GRAVEL - SAND MIX, UPTO 50 % FINES

WELL GRADED GRAVEL - SAND MIXTURES

D

C

B

A
ANGULAR, CRUSHED ROCK

NEGLIGIBLE FINES

FINE GRAVEL, NO FINES

FEW FINES

BEDDING FOR STEEL PIPES

SOIL TYPE

D ( mm )

( m )

NOMINAL DIAMETER

WIDTH OF TRENCH B

 50

1.15

DESCRIPTION
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SURROUND FOR 800 DIA. PIPE
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9

D

TYPICAL X-SECTION OF CONCRETE BED/
SURROUND FOR 150 DIA. PIPE

Ø225

150 mm THICK.

AS IN      ABOVE, BUT EXCESSIVE TAMPING TO BE AVOIDED.

5

4

3

NORMAL BACKFILL MATERIAL PROPERLY RAMMED IN LAYERS. NOT EXCEEDING 100 mm THICK.

3

APPROVED GRANULAR BEDDING MATERIAL COMPACTED IN SHALLOW LAYERS TO A MAXIMUM OF

THICKNESS OF 100 mm OR AS DIRECTED BY THE ENGINEER'S REPRESENTATIVE.

ON BOTH SIDES OF THE BEDDING.

LEGEND :

2

1

D

B

APPROVED GRANULAR BEDDING MATERIAL COMPACTED IN LAYERS OF 75 mm THICK. CAREFUL
TAMPING ON EITHER SIDE OF THE PIPE SHOULD BE MAINTAINED TO ENSURE EQUAL PRESSURE

PIPE OUTSIDE DIAMETER

TRENCH WIDTH (SEE TABLE)

APPROVED GRANULAR BEDDING MATERIAL (10 - 20 mm) COMPACTED IN 50 mm LAYERS TO A

6 APPROVED GRANULAR BACKFILL MATERIAL COMPACTED TO 90% MDD IN LAYERS NOT EXCEEDING

300 mm THICK

1. Minimum and normal trench width are defined as normal pipe diameter plus 1000 mm.
2. The backfill around the pipe from the trench bottom to the crown of the pipe carried out in layers whose depths do not

exceed the maximum thickness of the layer as defined for each class of bedding and soil type nor half the normal pipe
diameter whichever is the lesser.

3. The bedding used is 150 mm in all cases.
4. The embedment specifies the degree of compaction required in order to fulfill. Design requirements.
5. In general, the method of attaining the required compaction is ascertained as follows :

(i) The engineer's representative identifies, classifies and agrees the soil type of embedment material available from the
trench.

(ii) The site soil type is compared with those on the material description chart [ see table 1 ]
(iii)The compaction method required is then selected from the compaction chart for the appropriate soil type and class

of embedment [ see table 2 ]
6. Not all soils are given in table 1. it should be noted that :

(i) Fine grained soil with high plasticity shall not be used as backfill.
(ii) Fine grained soil with low plasticity  shall not be used as backfill.

7. Where site material is condemned, imported material shall be used. well graded soil from fines upto 30 mm gravel or
as is approved by the engineer's representative.

8. Where some doubt existed as to the compactibility of the soil as defined above, recourse shall be made to the modified
proctor density test. the site and laboratory tests shall be carried out to tests 14 b and 12 respectively to ssrn 601 the
contractor shall included in his rates for backfilling with available soil.

9. Where stones or rock are present, imported selected bedding as approved by the engineer's representative shall be
used under the pipe.

10.The backfill shall be placed in layers as defined above, each layer shall be compacted  with a small vibratory rammer.
the required number of passes of the rammer is given in table

11.Only when there is 300 mm cover over the pipe is a heavier compacting equipment used. the remainder of the backfill
is then suitably compacted in keeping with the reinstatement of the ground to be carried out. this shall be agreed upon
with the engineer's representative.

12.Steel pipe shall be wrapped in polyethylene sleeving as corrosion protection when and as when directed by the
engineer's representative. soil tests shall be carried out in advance of pipe laying to ascertain requirements.

13.Pipes laid in embankment shall be surrounded as shown in the drawing. the material immediately around the pipe shall
be compacted in accordance with the equivalent trench bedding as directed by the engineer's representative.

14.All dimensions are in millimetres unless stated otherwise.
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