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Theintake weir will be located at Kaiti 4 site dlong Kaiti River, GPS location latitude

1°46’ South and longitude 37°25’ East.
The sump has a capacity of 400m? with 2 submersible water pumps of capacity
33.36m%/hr against a head of 166m)
Distribution Pipelines: DN160 mm (6.6km); DN110 mm (13.4km) & DN 63mm
(10.0km). These quantities are as indicated in the contract’s BoQs.

Proposed tank at Unoa hill tank site is a Ground Masonry Tank of capacity 150m?® as

provided in the BOQs.

Within the Kaiti 4 site, there will be provision for inline chlorination before the water

is pumped to the storage tanks at Unoa.
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SAMAN CORPORATION

SAMAN 38reovangsanggas(samyro,

Gwacheon-si, Gyeonggi-di, Korea
Tel: (+82) 2 6488 8255 Fax: (+82)2 6488 8080 And
E-mail: kituimatuusaman@gmail.com

TERTIARY CONSULTING ENGINEERS LTD
Mwingi Court, No. 34, Mwingi Rd,

Kileleshwa

P. 0. Box 46439 00100, Nairobi, Kenya.

+254 202169864

Email: tce@tertiary.co.ke

ATHI WATER WORKS DEVELOPMENT AGENCY
P.0 Box 45283-00100,

Africa Re Center, Hospital Road

Nairobi-Kenya

Tel: +254 20 2727438

email: info@ goki

TANATHI WATER WORKS DEVELOPMENT AGENCY]
Private Bag-90200,

K.LD.P Building,

Along Kalawa Road, Kitui-Kenya

Tel: 254 712351104

email: info@tanathi.go ke

CONSULTANCY SERVICES FOR DESIGN REVIEW AND SUPERVISION OF
KITUI MATUU LAST MILE CONNECTIVITY OF WATER AND SANITATION
WORKS IN TANATHI WATER WORKS DEVELOPMENT AGENCY AREA
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NOTES

EXTERNAL ACCESS LADDER TO DETAILS ————————————————— A 1. All dimensions are in millimeters, unless otherwise
3015 stated.

2. This drawing must not be scaled ,only figured
dimensions should be used.

3. This drawing must be read in conjuction with relevant
Architectural drawings.

4. Reinforced concrete to be grade 30 to BS 8110.

5. Cover to main reinforcement to be as follows:
( (a) Foundation = 50mm
(b) Columns = 40mm
(c) Beams = 30mm
(d) Slabs = 20mm

\__600x600mm HD LOCKABLE . "T" Denotes High yield bars to BS 4449:005.
> MS COVER WITH FRAME " Denotes round mild steel bars to BS 4449:005.
/

y 7. Reinforcement in walls and columns must be inspected
v by the Engineer before being enclosed in the formwork.

9. All masonry walls must be reinforced with 25mm hoop
iron after every two alternate courses. The hoop iron
must be extended through the column sections.

10. To ensure enhanced bonding between the masonry and
the R.C. columns, the masonry walling must be raised

COVERSLAB first before the columns are casted.
COVER SLAB
—_——— e ———— 11. All mortar used to be of cement sand mix 1:2, with all
/4| I_ —l the stone walling being laid in 200mm courses with
7 A r——————Aq | 12mm mortar joints.
128
| | ’I'Jg— A OUTLINE PIPE 12. A minimum of 5.0N/mm2 average compressive strength
I of masonry in accordance with BS5390 should be used
o o I I gl « m for all wall sections.
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SECTION 3-3
SCALE 15 PRESSURE TANK BASE LAYOUT PLAN
SCALE 1:25
REVISION onsultant. Employer: Project Manader: Designed: fll A. MAKHETI |Project: [ onsuLTANCY SERVICES FOR DESIGN REVIEW AND SUPERVISION OF KITUI AStage: INAL DETAILED DESIG!

SAMAN CORPORATION TERTIARY CONSULTING ENGINEERS LTD ATHI WATER WORKS DEVELOPMENT AGENC TANATHI WATER WORKS DEVELOPMENT AGENC' MATUU LAST MILE CONNECTIVITY OF WATER AND SANITATION WORKS IN I!E_ MARCH 2020
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NOTES

. All dimensions are in millimeters, unless otherwise
stated.

. This drawing must not be scaled ,only figured
dimensions should be used.

. This drawing must be read in conjuction with relevant
Architectural drawings.

. Reinforced concrete to be grade 30 to BS 8110.

. Cover to main reinforcement to be as follows:
(a) Foundation = 50mm
(b) Columns = 40mm
(c) Beams = 30mm
(d) Slabs = 20mm

" Denotes High yield bars to BS 4449:005.
" Denotes round mild steel bars to BS 4449:005.

. Reinforcement in walls and columns must be inspected
by the Engineer before being enclosed in the formwork.

. All masonry walls must be reinforced with 25mm hoop
iron after every two alternate courses. The hoop iron
must be extended through the column sections.

10. To ensure enhanced bonding between the masonry and
the R.C. columns, the masonry walling must be raised
first before the columns are casted.

11. All mortar used to be of cement sand mix 1:2, with all
the stone walling being laid in 200mm courses with
12mm mortar joints.

12. A minimum of 5.0N/mm2 average compressive strength
of masonry in accordance with BS5390 should be used
for all wall sections.

13. Mass concrete to be grade 15
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1. All dimensions are in millimeters, unless otherwise
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2. This drawing must not be scaled ,only figured
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Architectural drawings.
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by the Engineer before being enclosed in the formwork.

SCALE 1:25
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10. To ensure enhanced bonding between the masonry and
the R.C. columns, the masonry walling must be raised
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11. All mortar used to be of cement sand mix 1:2, with all
the stone walling being laid in 200mm courses with
12mm mortar joints.

12. A minimum of 5.0N/mm2 average compressive strength
of masonry in accordance with BS5390 should be used
for all wall sections.

13. Mass concrete to be grade 15
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FOOTPATH / ROAD SURFACE

BACKFILL
REFERTONOTES

FOR DETAILS

MARKER TAPE REFER:
TONOTE 9 FOR

DETALS

SEE NOTE 2

PIPE SURROUND REFER TO 5
FOR DETAILS

PIPE BEDDING REFER TO NOTE 6
FORDETALS

] ]

TRENCH SECTION IN ROADWAYS

GRASSED

AREAS

BACKFILL
REFERTONOTE 4

FOR DETAILS

MARKER TAPE REFER
TONOTESFOR )
DETALS

SEE NOTE 2

300
MINIMUM

PIPE SURROUND REFER TO 5
FOR DETAILS

PIPE BEDDING REFER TO NOTE 6
FORDETALS

ngo

TO MATCH EXISTING

TRENCH SECTION IN GRASSED VERGE

[~ DEPTH OF REINFORCED TOPSOIL

NOTES:

1.
2.

ALL DIMENSIONS ARE IN MILLIMETRES (mm) UNLESS NOTED OTHERWISE.

THE MINIMUM DEPTH OF COVER FROM THE FINISHED GROUND/ROAD LEVEL TO THE
EXTERNAL CROWN OF THE PIPE SHALL BE 750mm FOR SERVICE CONNECTIONS AND
900mm FOR WATER MAINS. THE MAXIMUM COVER SHOULD NOT EXCEED 1,2000mm.
THE BACKFILL MATERIAL SHALL BE IN. ACCORDANCE WITH THE SPECIFICATIONS FOR
ROAD WORKS WHERE THE WATER MAIN IS LOCATED IN ROADS, FOOTPATHS OR
WHEN THE NEAREST PART OF THE TRENCH IS WITHIN 1m OF THE PAVED EDGE OF
THE ROADWAY.

SELECTED EXCAVATED MATERIAL MAY BE USED IN GRASS VERGE ABOVE GRANULAR
PIPE SURROUND MATERIAL SUBJECT TO THE APPROVAL OF THE ENGINEER.

PIPE SURROUND MATERIAL SHALL COMPLY WITH CLAUSE 2514 OF THE TECHNICAL
SPECIFICATIONS.

PIPE BEDDING MATERIAL SHALL COMPLY WITH CLAUSE 2513 OF THE TECHNICAL
SPECIFICATIONS.

PIPES SHALL NOT BE SUPPORTED ON STONES OR ROCKS, OR ANY HARD OBJECT AT
ANY POINT ALONG THE TRENCH. ROCK SHALL BE EXCAVATED TO A DEPTH OF 150mm
BELOW THE ACTUAL DEPTH OF THE TRENCH WITH THE VOID FILLED WITH APPROVED
BACKFILL MATERIAL IN ACCORDANCE WITH CLAUSE 2516 OF THE TECHNICAL
SPECIFICATIONS. THE GRANULAR MATERIAL SHALL BE LAID ABOVE THIS VOID
BACKFILL MATERIAL.

SHOULD MINIMUM COVER NOT BE ACHIEVABLE, CONCRETE GRADE C15/20 SHALL BE
USED AS BACKFILL MATERIAL.

MARKER TAPE TO BE 400mm WIDE BLUE POLYETHYLENE MATERIAL IN ACCORDANCE
WITH EN 12163. MARKER TAPE TO BE LAID AT TOP OF PIPE BEDDING LAYER.

PIPE DIAMETER TRENCH WIDTH
'A' (mm) 'B' (mm)

<200 600
250 750
300 750
350 750
400 900
450 900

PIPE DIAMETER DEPTH OF BEDDING

'A' (mm) 'C' (mm)
<200 150
>250 200
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NOTES:
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AND STAINLESS STEEL SCREWS.

3251.

MARKER PLATES TO BE FIXED IN POSITION USING WALL PLUGS

FOR HYDRANT PLATE ALL CHARACTERS SHOULD BE BLACK AND

THE REMAINDER OF THE FRONT FACE SHOULD CONFORM TO
COLOUR REFERENCE No. 309 (CANARY YELLOW) OF BS 381C.

NOT BRANCH.

PIPE DIAMETER ON HYDRANT PLATE TO REFER TO WATERMAIN

SLUICE VALVE, AIR VALVE, WASHOUT HYDRANT AND METER

PLATES SHOULD BE CAST IRON. ALL CHARACTERS SHOULD BE
BLACK ON WHITE PAINT BACKGROUND.

CONCRETE SURROUND TO MARKER POST TO BE GRADE C20/ 20

AND IN ACCORDANCE WITH THE TECHNICAL SPECIFICATIONS.
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ELEVATION
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TO DETAILS

PIPE SUPPORT DETAILS FOR
INCLINED SLOPES, FOR PIPES
GRADIENT >10° TO HORIZONTAL.
SUPPORTS PLACED AT MAX.
SMETER INTERVALS CENTRE TO
CENTRE. MIN. 1 SUPPORT
REQUIRED FOR PIPE LENGTH >3
METERS IN SLOPE.

ELEVATION

CROSS SECTION
PIPE_SUPPORT DETAILS FOR INCLINED SLOPES

TEE WITH EXTENSION PIECES

PLAN
TAPER

SURFACE BOX

NOTES:

1.

ALL DIMENSIONS ARE IN
MILLIMETRES (mm) UNLESS NOTED
OTHERWISE.

CONCRETE THRUST BLOCKS SHALL
COMPLY WITH THE PIPE
MANUFACTURE'S REQUIREMENTS.
CONCRETE THRUST BLOCKS
(ANCHORAGE) SHALL BE
POSITIONED SYMMETRICALLY WITH
RESPECT TO THE CONNECTING PIPE
& BENDS.

TRENCH DIMENSIONS: REFER TO
DRAWING No. TCE-TC-STD-W-001
THRUST BLOCKS SHALL BEAR ON
UNDISTURBED SOIL. IF FOR ANY
REASON THEY CANNOT THEN THE
CONTRACTOR SHALL NOTIFY THE
ENGINEER WITH A PROPOSED
SOLUTION.

THRUST BLOCK DIMENSIONS MAY
BE ALTERED ON INSTRUCTION OF
THE ENGINEER BASED ON GROUND
GROUND CONDITIONS.
POLYETHYLENE PIPES SHALL BE
WRAPPED IN PLASTIC SHEETING
HAVING A COMPOSITION IN
ACCORDANCE WITH BS 6076
BEFORE BEING CAST INTO
CONCRETE.

CONCRETE SHALL BE GRADE C20/20
ALL IN ACCORDANCE WITH THE

TECHNICAL SPECIFICATIONS.

r FINISHED SURFACE

e Q . THRUST
. [ ] (@) )
T PLAN - -—5
PLAN S
CONCAVE BEND CONVEXBEND NOTE: DEAD END PLAN :
H FOR 45° BEND;
VERTICAL BENDS J FOR 22.5° BEND; THRUST BLOCK FOR SLUICE VALVE / GATE SECTION
K FOR 11.25° BEND VALVE FOR VALVE BOX ARRANGEMENT
NDOUQ"- DIMENSIONS (mm)
om| A B C D E F G H L
100 | 700 400 205 100 220 400 530 800 650 400 TABLE OF DIMENSIONS FOR STEEPLY INCLINED PIPELINES
150 1250 700 350 180 250 500 890 1000 850 650
200 | 1650 890 450 230 320 700 1190 1250 1000 800 GRADIENT SPACING
250 1960 1060 540 270 350 900 1370 1450 1150 900
300 2300 1200 640 320 500 1100 1630 1650 1300 1050 1IN 2& STEEPER 5.5m
BELOW1IN2TO 1IN 4 11.0m
1IN4TO1INS 16.6m
1INS5TO1ING 22.0m
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PIPE SUPPORT DETAILS FOR INCLINED SLOPES, FOR PIPES GRADIENT >10° TO HORIZONTAL.SUPPORTS PLACED AT MAX. 5METER INTERVALS CENTRE TO CENTRE. MIN. 1 SUPPORT REQUIRED FOR PIPE LENGTH >3 METERS IN SLOPE.
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NORMAL COMPACTED BACKEFILL
AS PER REQUIREMENTS OF ZONE 1

MASS CONCRETE CLASS 15/20

POLYETHYLENE MEMBRANE

SURROUNDING PROTECTION

| NOMINAL TRENCH WIDTH | | NOMINAL TRENCH WIDTH |
I I I

(AS PER CLAUSE OF SPECIFICATION)

(AS PER CLAUSE OF SPECIFICATION)

TYPICAL TRENCH DETAIL SHOWING PIPE PROTECTION
(uPVC OR CEMENT LINED FERROUS PIPES)

TYPICAL TRENCH DETAIL FOR RETICULATION PIPES

(uPVC OR CEMENT LINED FERROUS PIPES) SCALE 1:100
SCALE 1:100
1000 | CARRIAGEWAY WIDTH (VARIES) ! 1000
—_ F R _— A o [
~— - v
J—.—ROAD PAVEMENT TOBEREINSTATED . .« . .+« .+« 4 2« 2« « o« o « o a o = J—

TO ORIGINAL LEVELS AND CONDITION

PIPE AND PIPE AND
TRENCH TRENCH
FINISHED GROUND LEMEL ORIGINAL GROUND LEVEL FINISHED GROUND LEMEL ORIGINAL GROUND LEVEL
NN R -_|_:_.- ) \ //__\_ 7/’ NN\ B | FTEIREREEEN (_ 7/' NOMINAL TRENCH WIDTH
R e © T S .
TRENCH SIDE SLOPES AT T TSI = S I
CONTRACTOR'S DISCRETION A @ L ZONE S @ L ZONE .
DEPENDING ON STABILITY e D N
= | OF EXCAVATED SURFACE T PR S = ST S
S| AND ENSURING ADEQUATE S el e LT = _ e
Z | SAFETY TO LABOURERS ATWORK| - - ~*.0 " " o o 0 z R T R e e A
= | ON SITE. QUANTITIES TO BE o | R 2 100MM THICK C20/2Q G_O_NQ*RE‘I’E {®AD SRREADER BEAM 100 AN
8| MEASURED BASED ON L e e e e 8 6 a gt T A R AN _
2| NOMINAL TRENCH WIDTH T R I e ” : - : @ _ .
Moo ZONE g T ZONE . - .
o T %‘ “B00MIN, " VARIES .| .- . 600 MIN. g ]
Slo B e
= ZONE A= ZONE ol 2 e
8|® 8| &< ky } s
I3 I3 Tl=
. . . Y
Qo Al . A e
o oju o :
w|e w|(e © :
S L ag L <
o= TRENCH INVERT LEVEL [ 57 .7, 7202 ol TRENCH INVERT LEVEL | ©5 7, 7o 2 -
S 200 150 | PIPE O.D. | 150 200
== == ZONE (4) — == == ZONE (4) EeTIa
(=
o
= CONCRETE PROTECTION TO uPVC PIPES
200MIN | PIPEOD. | 200 MIN. 200 MIN. PIPE O.D. |, 200 MIN.
[ (VARES) 7 | (VARES) ] LAID UNDER STREAM

SCALE 1: 20

MIN. 600

ZO N'E - @ ................................ | WATER?LEVEL

100
kN
IS
I
3 P
A- >'.:. .
- s ]
IN
- a

RIVER BANK
WIDTH OF STREAM (VARIES) 1 ,
WATER LEVEL |
o PR AT WEAK CONCRETE CLASS 10/20
4 SERLLE "Z/ PLUG AT EITHER END.
: : : : Z|
o g T s T A
B LSNP < o P a4 uPVC PIPE

N
e}
=z .
m-
.

CONCRETE OGEE PIPE SLEEVE

WITH 150mm THICK CONCRETE
CLASS 15/20 BED AND SURROUND

TYPICAL STREAM CROSSING DETAIL FOR uPVC PIPES

TRENCH INVERT LEVEL

LONGITUDINAL SECTION SHOWING PIPE PROTECTION
(uPVC OR CEMENT LINED FERROUS PIPES)

SCALE 1:100

100 %\ 200 TO 300
(VARIES)

NOTES

SCALE A1-1:100

SOIL TO BE USED MAY INCLUDE FREE-DRAINING COARSE SAND,GRAVEL, LOAM AND SOIL OF A FRIABLE NATURE. PARTICLE SIZE NOT TO EXCEED 20mm.

BACKFILL IN LAYERS NOT EXCEEDING 300mm UP TO FINISHED GROUND LEVEL, EACH LAYER BEING WELL COMPACTED TO LIMIT VOIDS.
MECHANICAL COMPACTION EQUIPMENT MAY BE USED IF APPROVED BY ENGINEER.

BACKFILL WITH SOIL APPROVED BY THE ENGINEER, IN LAYERS NOT EXCEEDING 200mm.

THOROUGHLY COMPACT SOIL, TAMPING EQUALLY ON EITHER SIDE AND ALONG LOWER EDGE OF PIPE. ONLY HAND TAMPING TO BE USED
IF ROCK SHARP PROJECTIONS, TREE ROOTS OR OTHER UNSUITABLE MATERIAL IS ENCOUNTERED AT TRENCH INVERT LEVEL, A FURTHER100mm DEPTH OF MATERIAL IS TO BE EXCAVATED.

BACKFILL WITH SOIL APPROVED BY THE ENGINEER UP TO TRENCH INVERT LEVEL.
THOROUGHLY COMPACT SOIL BY HAND TO GIVE A UNIFORM GRADIENT ALONG PIPE TRENCH, LEAVING RECESSES FOR PIPE JOINTS.

SIMILAR REQUIREMENTS TO ZONE 2 EXCEPT NO EXCESS TAMPING IS PERMITTED OVER PIPE.
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SLUICE VALVE CHAMBER
COVER STAMPED "SV"
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CONCRETE ROOF SLAB
©25/20 REINFORCED SLAB
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AR

OPE TO BE CLEAN CUT AND SEALED USING
APPROVED SEALING COMPOUND

FLANGED END-CAP TO BE REPLACED WITH: x

FLEXIBLE FLANGE ADAPTOR DURING
SERVICE CONNECTION BY PROPERTY OWNER

SERVICE CONNECTION BY
PROPERTY OWNER

| PRECAST CONCRETE UNITS
(REFER TO NOTE 5)

EXTENSION
SPINDLE

]_— WATERMAIN - ALL
FLANGED ECCENTRIC

2
3. L24AL OBVERT) TEE

[ i)
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FrRP S

D.I. FLANGED PLAIN
ENDED PIPE WITH
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TYPICAL
SECTION

—ty

FREE-DRAINING GRAVEL PACK

FLOORPLAN
SERVICE CONNECTION TO
ADJACENT PLOTS ACROSS

ROADWAY

100 100

CONCRETE ROOF SLAB —{
C25/20 REINFORCED SLAB

|_—— 75mm HIGH LETTERING

PROPERTY BOUNDARY

FOOTPATH / STORM DRAIN

/ ROAD

PIPE WORK FITTINGS - LEGEND
A.  PE MAIN PIPE

B. FLEXIBLE COUPLER ON MAIN PIPE

C. FLANGED PLAIN END DI PIPE WITH MIDDLE

PUDDLE/THRUST FLANGE ON MAIN PIPE, LENGTH TO

SUIT VALVE CHAMBER ARRANGEMENT
DISMANTLING JOINT ON MAIN PIPE
FLANGED SLUICE VALVE ON MAIN PIPE

TAPER AS REQUIRED
FLANGED SLUICE VALVE ON BRANCH PIPE
DISMANTLING JOINT ON BRANCH PIPE

c-TIemmo

CHAMBER ARRANGEMENT
FLEXIBLE COUPLER ON MAIN PIPE
PE BRANCH PIPE

rx

ALL FLANGED TEE (EQUAL/REDUCING AS APPROPRIATE)

FLANGED PLAIN END DI PIPE WITH PUDDLE/THRUST
FLANGE ON BRANCH PIPE, LENGTH TO SUIT VALVE

NOTES:

1. ALL DIMENSIONS IN MILLIMETRES (mm) UNLESS NOTED
OTHERWISE.

2. REFER TO DRAWINGS NO.TCE-TC-W-001AND TCE-TC-RD-002 FOR
LOCATION OF WATER DISTRIBUTION SYSTEM

3. PEPIPES/FITTINGS TO BE IN ACCORDANCE WITH BS ISO 4427.

4. THRUST BLOCKS (NOT SHOWN ON DRAWING), TO BE PROVIDED
AS PER STANDARD DRAWING TCE-TC-STD-W-007 AT ALL TEES,
BENDS, TAPERS, DEAD ENDS AND PIPES AT STEEP SLOPES.

5. ANTI CORROSION TAPE TO BE PROVIDED AROUND BURIED
FLANGES.

6. ALL CONCRETE TO BE IN ACCORDANCE WITH THE TECHNICAL
SPECIFICATIONS.

BOUNDARY BOX / VALVE:
Cl

R
K

AR

A I

PROPERTY BOUNDARY

R
IR

HAMBER
WATER MAIN

1000 MIN.

3

e e R Ty e

\—PRI\/ATE PROPERTY

DISTRIBUTION SYSTEM

WATER SERVICE CONNECTION RESPONSIBILITY

HEAVY DUTY COVER AND FRAME,
STAMPED "SV" (TO SUIT 445x280 OPE)

NOM. DIA. OF CHAMBER DIMENSIONS (mm)
WATERMAIN ONE-WAY TWO-WAY
(mm) L W L w

<160 900 900 1800 1200

225-280 | 1200 1200 2000 1500

50

TYPICAL ROOF &
PLAN
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