THE HASHEMITE KINGDOM OF JORDAN
MINISTRY OF ENVIRONMENT

WATER REUSE & ENVIRONMENTAL
CONSERVATION PROJECT

LINED ZIBAR LAGOON AT EKEDER

IMPLEMENTED BY AECOM AS PRIME
AND ENGICON AS SUBCONTRACTOR

DRAWINGS

OCTOBER 2014

USAID - JORDAN




LIsST OF

DRAWINGS

Purpose of Issue

Rev.

Date

By

Chk'd

App.

Consultant :

IMPLEMENTED BY AECOM AS PRIME
AND ENGICON AS SUBCONTRACTOR

Client :

USAID - JORDAN

p =
[

=
= USAID

YWee?  FROM THE AMERICAN PEOPLE

Project:

WATER REUSE & ENVIRONMENTAL
CONSERVATION PROJECT

LINED ZIBAR LAGOON AT EKEDER

NO. TITLE SCALE| REV. NO. TITLE SCALE | REV. NO. TITLE SCALE| REV.
GENERAL ELECTRICAL

G—000 | LIST OF DRAWINGS N.T.S 0 E—401 | SITE LIGHTING LAYOUT 1:250 0

G—100 | LOCATION MAP N.T.S. 0 F—402 | ELECTRICAL DETAILS N.T.S. 0

G—101 | BOUNDARY AND TOPOGRAPHY LAYOUT 1:750 0

G—102 | CONTOURS FOR LAGOON AND RECEIVING AREA 1:750 0

G—103 | CROSS SECTIONS LOCATIONS PLAN 1:750 0

G—104 | RECEIVING AREA SITE PLAN AND TYPICAL CROSS SECTION 1:250 0

G—105 | CROSS SECTIONS (A—A" & B-B’) 1:1000 0

G—106 | CROSS SECTIONS (1 2, 3, 4 & 5) N.T.S O

G—107 | GROUTED RIPRAP AND LINING DETAILS N.T.S 0

G-108 | RAMP—1 PLAN AND SECTIONS AS SHOWN| 0

G—109 | RAMP—2 PLAN AND SECTIONS AS SHOWN| 0

G—110 | SINGLE GUARDRAIL DETAIL N.T.S 0 TYPICAL DETAILS
D—501 | TYPICAL DETAILS — 1 N.T.S. 0
D—502 | TYPICAL DETAILS — 2 AS SHOWN| o

PROCESS D—503 | CHAIN LINK FENCE DETAILS N.T.S. 0

P—201 | RECEIVING AREA PLAN AND SECTION (A1—A1) 1:150 0 D—504 | TYPICAL MANHOLES DETAILS N.T.S. 0

P—202 | RECEIVING AREA SECTION (A—A) 1:50 0

P—203 | INLET CHAMBER PLAN AND SECTION (B—B) 1:50 0

o200 | G S0 R - |

P—205 | OIL REMOVAL CHANNEL PLAN AND SECTIONS (E—E) & (F—F) 1:50 0

P—206 | OVERFLOW WEIR DETAIL PLAN & SECTION (H—H) 1:50 0

P—207 | OVERFLOW WEIR DETAIL SECTION (J—J) 1:50 0

P—208 | EMERGENCY OUTFLOW PIPE DETAIL — SECTION (G—G) 1:100 0

P—209 | EMERGENCY OUTFLOW PIPE DETAIL — PLAN & SECTION (G'=G") | 1:50 0

STRUCTURAL

S—301 | RECEIVING AREA PLAN 1:150 0

S—302 | INLET CHAMBER PLAN AND SECTION 1:25 0

S—303 | GRIT AND OIL REMOVAL CHANNEL PLAN AND SECTIONS AS SHOWN| o

S—304 | OIL REMOVAL CHANNEL PLAN AND SECTIONS AS SHOWN| o

S—305 | OVERFLOW WEIR DETAIL PLAN 1:50 0

S—306 | OVERFLOW WEIR DETAIL SECTION (1—1) 1:30 0

<_307 | RETAINING WALL DETAIL AT EMERGENCY OUTFLOW PIPE LOCATION | .55 0

PLAN AND SECTION (2-2)

Title:

LIST OF DRAWINGS

Design: Draw

n:
CAD

Checked:

Scale: Date:

OCTOBER 2014

Approved:

W.Z.

(S s ™ e ™ " m—" S—

METERS

Drawing Number:

G-000

Rev.:

0




L)

%
\

L e T 1L

sl S g mERRy |
ey

L

T o B e
T ﬂ“‘i&,:::‘-ﬁh_h
i LR

T BT

e

Consultant :

IMPLEMENTED BY AECOM AS PRIME
AND ENGICON AS SUBCONTRACTOR

Client :

USAID - JORDAN

Project:

WATER REUSE & ENVIRONMENTAL
CONSERVATION PROJECT

LINED ZIBAR LAGOON AT EKEDER

LOCATION MAP

Drawn: Checked:
AM. CAD 1.B.

©R0iI2IG00gle ¥ ’{ "k
ImagelOR20il2IGEoEYe o
© 2002 ORIGNHVIE | . @ T | . i
USIDeplofiStatelGenananhe A ' ' A

METERS




%l wXx Q: =W
&) (@) iy
MT lm m_lm D) B W
2 Eo | < SO | =0 |& ¢
° n o SM Z - W RM % AW
5| <& - | 00 <5
-1 =8 X < S5
3l Q O >2 =z ST 2l 3
o= O m - ZZ 0 ODu o Y
- wo o n < &
Iy o) < SVL NO s mc.O
2l O 3 Q o o = O S |8
@ Tw o WEA n O Sl
51 26 S x® o >
= L =] = s
5|4 = ECD T
2o F o < T <
= = <2, < Z
2= |- 2 g 2 i = |

75

60

45

30

15

METERS

Rev.:

Drawing Number:

G-101

N | AR NRSEREE
7/ AR R
e S/ I
VAT AR R ARARRARES
N\ NUARERSERRS SRR ERAY

H
SO VLT

/S
/
Vs

| O\ 7757 )i

| \ s\%ﬁ:::::
AN @ st S—n_

,. | A }/ﬁ/ﬁ
MANRNRMESE

[
LRI T
NN MALH TN

1)

L

f /w N1
\ / -

Fe NN AN\ RN SNSRI, S
\\ \ // D / \ // // / NN #H N B o \/\\\#\\ S0
N /) L
// RRRRRREN
{ RERRRRARE
W RRRRRRRRN

W:::ij
RRRRER

7 / N\ 6 9
,J// \ .@v\v // \/ // w % w
N . v S N (o
AM/ / /v /\ / % Mn/u_ %
7 //ﬁ/\/ \ > V O — O
/ )N o /\ o N M
N\ Q>
\ / / .0\ \ N
\ / i = @
BN o
/ A
/ oo\ < - “\
N V) SN

A.b




- / > ™ >
) r / S ) 4 -
/> ) ; | / / S - d i g
/ / / - yd
~—~— 7 / / / // - / //\ ™~ T
~ P -
/ / /" OVERFLOW WEIR | | / / 4 / / 7 \\\\ T~
/ / Vi SEE DWG No. P-206 & P-207f { ( / ) Vs /, /,/ / j \j \J /
/ J e S /
/ - p e e g
L 5 / // / / v / / // // /,/ //// J
ROPOSED NG / // / / i pd % P yd -
| E [ A
vy i ] ( \ /// /,/ / /’ e // >
e ' d yd P P pd
' \ 3 g % e s P P yd P /7' TN
/ \ K% S X \ \ ) //’// P /'/ s /'/ //’ - y g // N
ZIBAR LAGOON 2 X T \ ST T -
T__\ e 7 e -~ e / -
RN " N — =——w= V S T S WNECT
AREA : 5000 m2 ey T GROUTED R - :n‘\ ' ' e /%EXISTING
\\ o — : - - FENCE L,
\ ] - yd N g \
\ I < 4
\ | { | = — _— 7, A
\ \ \ GUASS RAL| I T 7
\ ‘

(SEE DETAI
\\ \ \
IBAR LAGOON 1
\ OP ELEVATION 640 ﬂsa'sx

EA : 10000 m2 \

AVQ dVY dIY G31N0ND }:}

e

7/

‘AL

v
/
L

\
N .
\ \ \ ERGENCY.QUT FLOW.PIPE
\ SEE DWG No. P-208 & P-Z\OQ\
N\, \\\ N

—
- /_f////—/
/—\"\/—/ —
y /—/\\H — —
/,/L\ﬁ‘\x—;/—‘g’ — —
/ U — N —
// //J/—//—//—//—//—/ — e —
— — — A= — — —
— o — — — — — 2
//yﬁ/ — — — — — — Ve
/ — — — — /—//—//—//—/P-‘/L?/
~ — — — — — —_— o //
//—//—//—//—//—//—/ —_ ///—/7/#
N. 213182.269 f[— — = Ty S T
ELEV. 636.524 /HHHHHH%H o
e — — — — — — — — T
</ /—/’4/—/’—/%{(/ —
=) \\J\\HA\#
B — o — — o~ — — — .~ =
— Y — — — — — — o~ —
—— — — — — — — — —
— — — — — — — - — —
— o — — — — — 4 — —
~ Y — — — — — — —
S — — — — — — —
— o — — — — ~
< — — — —
— — :

ALTTULLLLLLt
ceeeeeeeeeet
ceeeeeeeere

ceeeeeett
Ll

NOTES:-
1— LEVELS ARE IN METERS UNLESS

OTHERWISE INDICATED.
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53— FOR 1:1 GROUTED RIPRAP DETAIL REFER

TO DWG. No. (G—107).

4— FOR RAMPS DETAILS REFER TO DWG.

No. (G—108) & (G—109).
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‘ NOTES:-
I 1— LEVELS ARE IN METERS UNLESS
A OTHERWISE INDICATED.

2~ FOR SECTIONS (A—A’) AND (B—B")
REFER TO DWG. No. (G—105).

3— FOR SECTIONS (1 TO 5)
REFER TO DWG. No. (G—106).

4— FOR SECTION (6)

- ~ ~ REFER TO DWG. No. (G—107).

5— FOR RECEIVING AREA PLAN AND SECTION
REFER TO DWG No. (P—201) & (P-202)

6— FOR 1:1 GROUTED RIPRAP DETAIL REFER
TO DWG. No. (G—107).
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NOTES:-

1— ALL DIMENSIONS ARE IN mm UNLESS
OTHERWISE INDICATED.

2— FOR RAMPS LOCATION REFER TO DWG.
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NOTES:-

1— ALL DIMENSIONS ARE IN mm UNLESS
OTHERWISE INDICATED.
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NOTES:-

1. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE INDICATED.

2. GUARDRAILS AND POSTS SHALL BE
INSTALLED TRUE TO LINE AND GRADE.

5. BACKFILL FOR DUG OR DRILLED POST
HOLES SHALL BE COMPACTED TO AT
LEAST 95% OF ITS MAX. DRY DENSITY.
BACK FILL SHALL NOT BE COMPLETELY
DONE UNTIL THE RAILS ARE IN PLACE
AND LINED UP .

4. GUARDRAIL LAPS SHALL BE AT POST
LOCATIONS AND IN THE DIRECTION OF
THE ADJACENT TRAFFIC.

5. IF THE CONDITION OF THE SOIL IS
SUCH THAT GOOD EMBEDMENT CANNOT
BE ATTAINED,OR WHERE STRONGER SOIL
RESISTANCE IS REQUIRED,POST LENGTHS
SHALL BE INCREASED OR SUITABLY
MODIFIED BY THE ENGINEER AT NO
EXTRA PAYMENT.

6. GUARDRAILS SHALL BE PROVIDED WITH
REFLECTORS SPACED AT THE SAME
SPACING OF POSTS OR AS DIRECTED
BY THE ENGINEER.

REFLECTORS SHALL BE GALVANIZED
STEEL WITH DIAMOND REFLECTIVE
SHEETING WHICH CAN BE INSTALLED

BY WELDING.
REFLECTORS ARE TO BE INCLUDED IN
GUARDRAIL COST.

7. GUARDRAIL LOCATIONS SHOWN OR
INDICATED ON PLANS ARE APPROXIMATE
ONLY AND CAN BE ADJUSTED DURING
CONSTRUCTION ALL AS DIRECTED BY
THE ENGINEER.

8. GUARDRAIL POSTS SHOULD BE MECHA-—
NICALLY DRIVEN INTO SOIL WHEREVER
SOIL CONDITION PERMITS . RAILS TO
BE DRIVEN TO REQUIRED LEVEL AND
ALIGNMENT. CONTRACTOR MUST CORRECT
ANY DISCREPANCIES ALL AS DIRECTED .

9. NORMAL SPACING OF POSTS IS TO BE
AS SHOWN C/C .POST SPACING TO BE
ADJUSTED TO FIT THE CHORD LENGTH
OF ALL CURVED SECTIONS .
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NOTES:-
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NOTES:-

1— ALL DIMENSIONS ARE IN mm AND ALL
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SHALL BE SS316.
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NOTES:-
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS
AND LEVELS ARE IN METERS.

2. ALL EXPOSED SURFACES TO BE

FAIR FACE FINISH.

3. REINFORCED CONCRETE STRENGTH IS
30 MPa AND BLINDING CONCRETE
STRENGTH IS 15 MPa.

4. REINFORCEMENT STEEL YIELD
STRENGTH IS 460 MPa.

5. APPLY EPOXY PAINT FOR ALL INTERNAL
SURFACES AND FLUID APPLIED
WATERPROOFING FOR BURIED STRUCTURE.
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NOTES:-

1— ALL DIMENSIONS ARE IN mm AND ALL

LEVELS ARE IN METERS UNLESS
OTHERWISE INDICATED.

2— ALL METALS IN CONTACT WITH WATER
SHALL BE SS316.
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NOTES:-

1— ALL DIMENSIONS ARE IN mm AND ALL

LEVELS ARE IN METERS UNLESS
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GUARD RAIL
(SEE DETAIL

4X16mm2 CU/XLPE/SWA/PVC CABLE

- IN 850mm UPVC CONDUIT

4X16mm2 CU/XLPE/SWA/PVC CABLE

L.

IN 850mm UPVC CONDUIT

POWER CABLE FROM THE EXISTING OHL L.V GRI

/'/ NEAREST ELECTRICAL POLE
4X16mm2 CU/XLPE/SWA/PVC CABLE

EXISTING OHL L.V GRID

LT

LU

IN 850mm UPVC CONDUIT

Lttt
Lttt

LLLLLLLTU L
ceetettett
teettttt
Lttt
LUt

LIl

NOTE:

1— THE MAIN POWER CABLE FOR THE FEEDE
PILLAR PANEL IS FED FROM THE EXISTING

ELECTRICAL PANEL LOCATED INSIDE THE
EXISTING MAIN GATE BUILDING.

2— FOR ELECTRICAL DETAILS REFER TO DWG.
No. (E—402).

LEGEND:

STREET LIGHTING POLE, HEIGHT:7m.
WITH 1X150WATT SODIUM LAMP, SINGLE
(O== | ARM , EARHTING ROD AND

(70X70X90)cm CONCRETE BASE.
ER PILLAR PANEL, OUTDOOR

ESSED MOUNTED IN THE WALLS OR

OUNTED ON CONCRETE BASE, IP—65.

POWER CABLE CU/XLPE/SWA/PVC,
— [INSTALLED IN #50mm UPVC CONDUIT.

= == |EXISTING OHL L.V GRID
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TILT:

700cm

ARM

~

15 DEGREE
100cm

LUMINAIRE TYPE:

\
\Y

ACCESS DOOR

50x13cm \

40x40x1cm GALVANIZED
DISHED FLANGE PLATE

90cm

WITH OPENING AT THE
CENTER WELDED TO

THE POLE
WITH GREASE
50cm LONG

. |

TXT1O0WATT HPS LAMP

90cm

L
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: \ 3910
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' \ 10mr? COPPER CABLE%

1.5m LONG

ARTHING ROD
mm,

E
20

V

POLE PLATE DETAIL

¢4"PVC DUCTS FOR INCOMING

80cm |

STREET LIGHTING POLE DETAIL

WITH 7m HEIGHT

AND OUTGOING POWER FEEDER LINES

N.T.S.
WARNING TAPE
FINISHED GRADE /

COMPACTED SOIL FOUNDATION . -

RRARKRR |
COMPACTED BACKFILL SAND 25
20X10cm PRECAST l

60cm

CONCRETE COVER |
STREET LIGHTING CABLE 8|5

DIRECT BURIED

20

STREET LIGHTING CABLE TRENCH
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EARTHING OF CABLE
ARMOUR

BASE COPPER RISERS FOR
EARTHING
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SCHEMATIC OF JUNCTION

BOX

AT BASE OF POLE

N.T.S.

1X16(mm2)
CU CONDUCTOR

FROM THE EXISTING OHL L.V GRID
FROM NEAREST ELECTRICAL POLE

LOCATION:
OUTDOOR AREA, IP-65

4X16 (mm2) CU/XLPE/SWA/PVC CABLE

~IN 50mm UPVC CONDUIT

EARTHING PIT
R<2(OHM)

4X16(mm2) CU/XLPE/SWA/PVC CABLE

FEEDER PILLAR
3—PHASE, 400V, 50Hz
TOTAL LOAD= 2KW

1 2
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STREET LIGHTING FEEDER PILLAR DETAILS

REINFORCED CONCRETE COVER WITH

RECESSED LIFTING HOOK AND BRASS

PLATE, WITH ENGRAVED INSCRIPTION S0cm 20
“ELECTRICAL GROUNDING” FINISHED GRADE
=EHN=U=0= )L S H=U=U=H=E SR SR 11 =l=]I=
Q -« <. 1 CONCRETE WALL
-+~ | STEEL ROD COPPER CLAD
“ I 771 920mm, 3.0m LENGTH
U—BOLTED TYPE ﬁ% - PROTECTIVE TIN CAP FILLED
‘ N i WITH NEUTRAL VASELINE

CONNECTOR 8

GRAVEL FILLING

CONSTRUCTIONAL DETAILS FOR

OUTDOOR FEEDER PILLAR

TYPICAL EARTH PIT

N.T.S

IP55

CONCRETE BASE

¢75mm UPVC CONDUITS

EMBEDDED IN THE BASE
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SN RO B R

25 R B
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OUTDOOR FEEDER PILLAR

FRONT ELEVATION
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OUTDOOR FEEDER PILLAR

NOTES:-

1— ALL DIMENSIONS ARE IN cm UNLESS
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RAKE ( FOR SCREEN CLEANING ):-
MATERIAL: STEEL

8]
o
<

1/2" STEEL PIPE

STOP GATE:-
MATERIAL: ALUMINUM

TOP OF CONCRETE WALL ALUMINUM FRAME

200mm FROM
L LIFTING

(TyP.) ' HOLE

POLYETHYLENE GLIDE
BEARING BARS

14
- C D

ALUMINUM
STOP PLATE

50mm

150mm

60mm

10mm
6mm

S

©

S . ALUMINUM STOP PLATE
| 10mm THICK.

60mm FLOW CHANNEL

ALUMINUM FRAME

FRONT VIEW SECTION (1—=1)

NOTES:—

1. ALUMINUM IN CONTACT WITH CONCRETE SHALL BE PAINTED WITH
BITUMINOUS COATING PER SECTION 9900.

2. PROVIDE TWO LIFTING HANDHOLES ON GATES GREATER THAN
400 mm WIDE.

SHOVEL ( FOR SCUM COLLECTION ):-

WOOD

10.0cm

1/2" STEEL PIPE

TILTING WEIR DETAIL:-

MATERIAL: STAINLESS STEEL 316
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NOTES:-

1— ALL DIMENSIONS ARE IN mm UNLESS
OTHERWISE INDICATED.
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PL.

6mm. FILLET WELD

|

50

RAIL ; ¢60mm 0O.D.(t=2.5mm)

POST ; #30mm 0.D.(t=2.5mm)

™\ RAIL ; 30mm 0.D.(t=2.5mm)

6mm FILLET WELD ALL AROUND
2M16

100x170x5mm._\ — ALL AROUND % 0
\ 4} / A 1] o
O i
/% Il i
2M16 | POST; #30mm.
(GRADE 4.6) 135]30.35) 0.D.(t=2.5mm.)
50 | 50
100 g =
BJ PL. (100x170x5)
ALUMINUM HANDRAIL DETAIL '
PLAN FAToAToN
1/5

k8o L85) NOTE:

SECTION (B—B)

1/10

— VERTICAL POLE SPACING
(OR MINIMUM 2 POLES).

ALUMINUM
STEEL ANGLE GRATINGS

L40x40x4j / COVER |
[HIRIRRRRNRNRN |

STEEL ANGLE
L50x50x5

FISH TAIL LUG
60x4mm THICK x 150 LONG
___ @500mm

TYPICAL ALUMINUM GRATINGS COVER

¥ BEARING BARS SHALL BE AT LEAST 5mm
FLAT STOCK, OR EQUIVALENT |-BARS, WITH
CENTER TO CENTER SPACING OF 30mm
AND OF 30mm DEPTH MINIMUM AND ACCORDING
TO SPECIFICATIONS.

DETAIL

1/10
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1.1 GENERAL

1. Civil Works might carry out in accordance with valid Jordanian Specifications.
For any contradiction raised regarding general specifications the special
specifications shall prevail.

2. The Standard General Specifications forming an integral part of the tender
documents shall be the “General Technical Specifications for Buildings, the
First Volume of Civil Works and Architectural” issued by the Ministry of Public
Works and Housing, Edition 2, 1996.

3. Any Works whether or not shown on the Drawings and/or described in the
Specifications but which can reasonably be inferred as necessary for the
completion and proper operation of the works will also form part of the extent
of the Contract.

4. Materials and works not covered by these specifications will be specified
either in the Particular Requirements, Drawings or in the Bill of Quantities

(BoQ).

5. The General and Special Specifications shall be read together in conjunction
with the Bills of Quantities, Drawings and other Tender Documents, which
shall be considered as mutually explanatory.

6. Prior to the commencement of the work for all items the contractor shall
submit method statement to the engineer for approval. This should include
but not limited to: Details of the arrangements and methods which the
contractor proposes to adopt for the execution of the works. No significant
alteration to these arrangements and methods shall be made without this
having previously been notified to the engineer.

7. The Engineer and/or the Client have the right to reject any submittal or
proposed samples and request the Contractor for more samples.

1.2 STANDARD SPECIFICATIONS

The Standard Specifications forming an integral part of the tender documents shall

be the “G T S C

A issued by the Ministry of Public Works and Housing,
Edition 2, 1996 and the “S S
C issued by the Ministry of Public Works and Housing, Highway

Department and shall hereinafter be referred to as the Standard Specifications, 1991.
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The Standard Specifications shall be read together in conjunction with the Bills of
Quantities, Drawings and other Tender Documents, which shall be considered as
mutually explanatory.

1.3 CONTROL OF WORK

1. Private or public lands outside of limits of Working Site shall not be entered or
occupied by the Contractor, except by permission of the landowners.

2. Confine the operations, plant, equipment and stores necessary for Execution
of the Works to the Working Site indicated on the drawings and any additional
working areas secured solely by the Contractor. Provide reasonable facilities
for access to the Site and any additional Working Site for any person or
vehicle authorized by the Engineer.

3. Acquire all additional working areas in the vicinity of the Works or Elsewhere
for the Contractor's site compound, offices, for offices for the Engineer's
Representative, and for any additional lands required for construction
purposes and access, apart from access along public streets.

4. Restrict access to the Working Site to public rights of way. Access to the Site
shall be obtained only by such routes as are acceptable to the Engineer.
Ensure that persons employed by Contractor or any subcontractor on the Site
do not trespass beyond the Site and the routes so utilized.

5. Take sufficient precautions to minimize the run-off of polluting substances
such as fuels, oils, or other polluting materials harmful to humans, fish, or
other life, into the supplies and surface waters and any agricultural land.

6. Before commencing setting out, check all survey stations and bench marks to
be used to determine that each survey station and bench mark is in its original
position and condition.

7. Check the accuracy of bench marks in the vicinity of the Site to ensure that
they conform to at least two other listed bench marks. The leveling loop
closing error shall be within 3mm/km before adjustment.

8. Inform the Engineer in writing of the result of these survey checks and whether
such bench marks and survey stations are in agreement or not. Should the
bench marks or survey station coordinates not be in agreement, the Engineer
may direct the Contractor to undertake further survey checks and, thereafter
which bench mark values and survey station coordinates to adopt. Reset or
replace any stations or bench marks found missing and survey the coordinates
and elevations to the standards stated above and adjusted.
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9. Provide all survey and measuring instruments and equipment of every kind
necessary for the execution of the Works including the requirements specified
in the special conditions of contract.

10. Furnish and properly install Safety barriers, caution tapes, construction signs
and other means to alert the public of the construction ongoing on site and to
prevent public entry to site during construction.

11. Safeguard all open excavations by providing temporary barricades, caution
signs, lights and other means to prevent accidents to persons and damage to
property. Provide suitable and safe bridges and other crossings for
accommodating travel by workmen and public and private vehicles. Remove
bridges provided for access during construction when no longer required. The
length or size of excavation shall be controlled by the particular surrounding
conditions. If the excavation becomes a hazard, or if it excessively restricts
traffic at any point, the Engineer may require special construction procedures.

12. Do not open or excavate any street, way or public or private place until all
necessary permits have been obtained and existing underground utilities have
been located by the Contractor.

13. Dig test pits, by hand if necessary, for the purpose of locating underground
utilities or structures in advance of the construction. Pits shall be excavated
with the knowledge of the Engineer. Backfill test pits immediately after their
purpose has been satisfied and restore the surface in a manner satisfactory to
the governing authority and Engineer.

14. Be responsible for, and do not create any nuisance by littering the Site with
earth, mud, debris, and the like, falling off vehicles used for the purpose of this
Contract. Failure to comply with this requirement will permit the Engineer to
employ laborers or take other necessary action to comply with anti-littering
requirements, and the cost incurred thereby will be deducted from any monies
due or to become due to the Contractor.

15. Provide all watchmen as required for the protection and security of the Work
during the period of this Contract.

16. Carefully protect all Work from damage in any way. Reconstruct all Damaged
Works to the satisfaction of the Engineer.

17. Protect all Works in a manner satisfactory to the Engineer. Should any
pipeline, equipment, underground structure, any floors or other parts of
structures become heaved, cracked, or otherwise damaged, repair all such
damaged portions to the satisfaction of the Engineer.

18. During the course of the Work, keep the Site of operations in as clean and
neat a condition as possible. Do not dump unwanted debris on the Site,
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access roads or open channels and tanks. Remove and dispose of Site, at
dumping grounds acceptable to the appropriate authorities, all unwanted
debris from the Site. Do not leave empty containers or receptacles in the open
that are capable of forming breeding places for insects and attracting rodents.
Take all necessary steps to prevent the breeding of insects in the areas of the
Work.

19. Supervise construction operations to assure that no part of the construction
completed or in progress, is subject to harmful, dangerous, damaging or
otherwise deleterious exposure during the construction period. Where
applicable, such exposures include, but are not limited to, the following:

e Excessive static or dynamic loading,

e Excessive internal or external pressure.
o Excessively high or low temperatures.
e Thermal shock.

e Excessively high or low humidity.

e Air contamination or pollution

o Water.

e Solvents.

e Chemicals

e Light.
e Puncture.
e Abrasion.

e Heavy traffic.

e Soiling, staining, and corrosion.
e Bacteria.

¢ Rodent and insect infestation.
e Combustion.

e Electrical current.

¢ High-speed operation.

e Improper lubrication.

e Unusual wear or other misuse.
e Contract between incompatible materials.
e Destructive testing.

e Misalignment.

e Excessive weathering.

e Unprotected storage.

e Improper shipping or handling.
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e Theft.

e Vandalism

20. At the conclusion of the Work, leave the entire Site of the Work in a neat,
orderly and clean condition. Protect all finished exterior and interior surfaces,
fixtures and equipment from stains, marks, dirt or damage of any kind, from
time of their construction, finishing, or installation, until its final completion and
acceptance. Perform all necessary cleaning, making good, and touching up
that may be required to leave all finished surfaces, fixtures and equipment in
acceptable condition in accordance with the full intent and meaning of these
Specifications.

21. Other construction may be carried out during the same period of tender
construction described under the Scope of Work Section. Plan the Work and
cooperate with other contractors to prevent any interference and delay. Delays
due to a failure to coordinate such work will not constitute valid claims for
extension of time or additional compensation

22. The Employer may during the currency of the works employ others on a direct
contract basis to execute other works.

23. Cooperate fully with separate contractors so that work under those contracts
may be carried out smoothly, without interfering with or delaying work under
this contract.

24. The Contractor shall allow for all costs in connection with scheduling and
executing his construction operations in conjunction with works by other
Contractors.

A. The Contractor shall be responsible for obtaining the relevant
authorities approval.

B. The Contractor shall observe and comply with all statutory
obligations, by laws, rules and regulations prevailing at the date
of Tender and shall allow for all costs incurred.

C. The Contractor shall inform the Engineer immediately if the
statutory obligations conflict with other requirements of the
Contract Documents.

25. The contract is for re-measure Contract. The Bill of Quantity items shall be
subject to re-measure unless indicated else.

26. All works described on the drawings and the quantities given in the bills of
guantities are based on natural ground (prior to any construction works). It is
the contractor's responsibility to survey the works completed under the tender
scope. The contractor is not entitled to any changes arising from differences in
guantities, some of which could be significant, such as earthworks.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

It shall be the responsibility of the Contractor to coordinate all work to be
performed under the contract. This coordination shall encompass all work to
be performed by the Contractor, his subcontractors, the Owner and any public
agencies and utilities, which may be involved.

Construction work should be executed in such a manner to allow for
uninterrupted progress during construction. The contractor should coordinate
the construction schedule and operations with the Engineer and with the local
Authorities. The Contractor shall plan, schedule, and coordinate his excavation
and construction operations and activities in a manner that will facilitate the
progress of the works.

Coordinate scheduling, submittals, and Work of various sections of Project
Manual to ensure efficient and orderly sequence of installation of
interdependent construction elements.

Verify utility requirements and characteristics of operating equipment are
compatible with building utilities. Coordinate work of various sections having
interdependent responsibilities for installing, connecting to, and placing in
service, operating equipment.

Coordinate space requirements, supports, and installation of mechanical and
electrical Work indicated diagrammatically on Drawings. Follow routing shown
for pipes, ducts, and conduit, as closely as practicable; place runs parallel with
lines of building. Utilize spaces efficiently to maximize accessibility for other
installations, for maintenance, and for repairs.

In finished areas except as otherwise indicated, conceal pipes, ducts, and
wiring within construction. Coordinate locations of fixtures and outlets with
finish elements.

Coordinate completion and clean-up of Work of separate sections in
preparation for Substantial Completion and for portions of Work designated for
Owner/Employer's partial occupancy.

After Owner occupancy of premises, coordinate access to site for correction of
defective Work and Work not in accordance with Contract Documents, to
minimize disruption of Owner's activities.

Employ Land Surveyor registered at Project location and acceptable to
Engineer.

Locate and protect survey control and reference points. Promptly notify
Engineer of discrepancies discovered.

37. Control datum for survey is that shown on Drawings.
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38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Verify set-backs and easements; confirm drawing dimensions and elevations.

Provide field engineering services. Establish elevations, lines, and levels,
utilizing recognized engineering survey practices.

Submit copy of site drawing signed by Land Surveyor certifying elevations and
locations of the Work are in conformance with Contract Documents.

Maintain complete and accurate log of control and survey work as Work
progresses.

Protect survey control points prior to starting site work; preserve permanent
reference points during construction.

Promptly report to Engineer loss or destruction of reference point or relocation
required because of changes in grades or other reasons.

Replace dislocated survey control points based on original survey control.
Make no changes without prior written notice to Engineer.
Maintain and periodically update as-built drawings on site

Schedule and administer meetings throughout progress of Work at maximum
monthly intervals.

Engineer will make arrangements for meetings, will prepare agenda with
copies for Participants, and will preside over the meetings.

Agenda:
A. Review minutes of previous meetings.
B. Review Work progress.
C. Field observations, problems, and decisions.
D. ldentification of problems impeding planned progress.
E. Review submittals schedule and status of submittals.
F. Review off-site fabrication and delivery schedules.
G. Maintenance of progress schedule.
H. Corrective measures to regain projected schedules.
I. Planned progress during succeeding work period.

J. Coordination of projected progress.
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

K. Maintenance of quality and work standards.

L. Effect of proposed changes on progress schedule and coordination.
M. Health and Safety

N. Other business related to Work.

Record minutes and distribute copies within two days after meeting to
participants, with two copies to Engineer, Owner, and those affected by
decisions made.

When required in individual specification sections, convene pre-installation
meetings at Project site prior to commencing work of specific section.

Require attendance of parties directly affecting, or affected by, Work of specific
section.

Notify Engineer seven days in advance of meeting date.
Prepare agenda and preside at meeting:

A. Review conditions of installation, preparation and installation
procedures.

B. Review coordination with related work.

Record minutes and distribute copies within two days after meeting to
participants, with two copies to Engineer, Owner, and those affected by
decisions made

Transmit each submittal with Engineer accepted form.

Sequentially humber transmittal forms. Mark revised submittals with original
number and sequential alphabetic suffix.

Identify Project, Contractor, subcontractor and supplier; pertinent drawing and
detail number, and specification section number, appropriate to submittal.

Apply Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction Work,
and coordination of information is in accordance with requirements of the Work
and Contract Documents.

Schedule submittals to expedite Project, and deliver to Engineer. Coordinate
submission of related items.

61. For each submittal for review, allow 21 days excluding delivery time to and
from Contractor.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Identify variations from Contract Documents and product or system limitations
which may be detrimental to successful performance of completed Work.

Allow space on submittals for Contractor and Engineer review stamps.

When revised for resubmission, identify changes made since previous
submission.

Distribute copies of reviewed submittals as appropriate. Instruct parties to
promptly report inability to comply with requirements.

Submittals not requested will not be recognized or processed.

Submit preliminary outline Schedules within 21 days of the Notice to Proceed.
After review, submit detailed schedules within 21 days modified to
accommodate revisions recommended by Engineer.

Distribute copies of reviewed schedules to Project site file, subcontractors,
suppliers, and other concerned parties.

Instruct recipients to promptly report, in writing, problems anticipated by
projections indicated in schedules.

Submit computer generated network analysis diagram.

Show complete sequence of construction by activity, identifying Work of
separate stages and other logically grouped activities. Indicate early and late
start, early and late finish, float dates, and duration.

Indicate estimated percentage of completion for each item of Work at each
submission.

Submit separate schedule of submittal dates for shop drawings, product data,
and samples, including Owner furnished, and dates reviewed submittals will be
required from Engineer. Indicate decision dates for selection of finishes.

Indicate delivery dates for Owner furnished products.
Revisions to Schedules:

A. Indicate progress of each activity to date of submittal, and projected
completion date of each activity.

B. Identify activities modified since previous submittal, major changes in
scope, and other identifiable changes.

C. Prepare narrative report to define problem areas, anticipated delays,
and impact on Schedule. Report corrective action taken, or proposed,
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76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

and its effect including effect of changes on schedules of separate
contractors/Sub-Contractors.

Within 30 days of the Notice to Proceed, submit list of major products
proposed for use, with name of manufacturer, trade name, and model number
of each product.

For products specified only by reference standards, give manufacturer, trade
name, model or catalog designation, and reference standards.

Product Data: Submit to Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

Submit number of copies Contractor requires, plus two copies Engineer will
retain.

Mark each copy to identify applicable products, models, options, and other
data. Supplement manufacturers' standard data to provide information specific
to this Project.

Indicate product utility and electrical characteristics, utility connection
requirements, and location of utility outlets for service for functional equipment
and appliances.

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01700.

Shop Drawings: Submit to Engineer for review for limited purpose of checking
for conformance with information given and design concept expressed in
Contract Documents.

Indicate special utility and electrical characteristics, utility connection
requirements, and location of utility outlets for service for functional equipment
and appliances.

When required by individual specification sections, provide shop drawings
signed and sealed by professional engineer responsible for designing
components shown on shop drawings.

A. Include signed and sealed calculations to support design.

B. Submit drawings and calculations in form suitable for submission to
and approval by authorities having jurisdiction.

C. Make revisions and provide additional information when required by
authorities having jurisdiction.
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86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Submit in form of one reproducible transparency and one opaque
reproduction.

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01700.

Samples: Submit to Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

Samples for Selection as Specified in Product Sections:
A. Submit to Engineer for aesthetic, color, or finish selection.

B. Submit samples of finishes from full range of manufacturers' standard
colors, textures, and patterns for Engineer selection

Submit samples to illustrate functional and aesthetic characteristics of
Products, with integral parts and attachment devices. Coordinate sample
submittals for interfacing work.

Include identification on each sample, with full Project information.

Submit number of samples specified in individual specification sections;
Engineer will retain one sample.

Reviewed samples which may be used in the Work are indicated in individual
specification sections.

Samples will not be used for testing purposes unless specifically stated in
specification section.

Submit for Engineer's knowledge as contract administrator or for Owner.

Submit for information for limited purpose of assessing conformance with
information given and design concept expressed in Contract Documents.

Submit for Engineer's knowledge as contract administrator or for Owner.

Submit test reports for information for limited purpose of assessing
conformance with information given and design concept expressed in Contract
Documents.

When specified in individual specification sections, submit certification by
manufacturer, installation/application subcontractor, or Contractor to Engineer,
in quantities specified for Product Data.

100. Indicate material or product conforms to or exceeds specified requirements.

Submit supporting reference data, affidavits, and certifications as appropriate.
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101. Certificates may be recent or previous test results on material or Product, but
must be acceptable to Engineer.

102.When specified in individual specification sections, submit printed instructions
for delivery, storage, assembly, installation, adjusting, and finishing, to
Engineer for delivery to Owner in quantities specified for Product Data.

103.Indicate special procedures, perimeter conditions requiring special attention,
and special environmental criteria required for application or installation.

104. Submit reports for Engineer's benefit as contract administrator or for Owner.

105.Submit report in duplicate within 3 days of observation to Engineer for
information.

106.Submit for information for limited purpose of assessing conformance with
information given and design concept expressed in Contract Documents.

107.Submit drawings for Engineer's benefit as contract administrator or for Owner.

108.Submit for information for limited purpose of assessing conformance with
information given and design concept expressed in Contract Documents.

109.Data indicating inappropriate or unacceptable Work may be subject to action
by Engineer or Owner.

110.Provide photographs of site and construction throughout progress of Work
produced by an experienced photographer, acceptable to Engineer.

111.Twice monthly submit photographs.

112.Photographs: two prints; color, glossy; 200 x 250 mm size; mounted on 216 x
280 mm soft card stock, with left edge binding margin for three whole punches.

113.Electronic Media: With each submittal, include three (3) Compact Disks (CD),
in protective cases, identified by date photographs were taken.

114.Take two site photographs from differing directions and five interior
photographs of indicating relative progress of the Work.

115.All expenses in connection with the photographs shall be born by the
Contractor.

116.Copy Right: All photographs shall become the property of the Employer and
copyright shall be rested in him. Photographs may only be reproduced after
written permission has been authorized.
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117.1dentify each print on back. Identify name of Project, contract number, phase
orientation of view, date and time of view, name and address of photographer,
and photographer's numbered identification of exposure.

118.Deliver negatives to Owner with project record documents. Catalog and index
negatives in chronological sequence; include typed table of contents.

119.Electronic Media: Digital photographs taken with a suitable digital camera
complying to the following specification:

A. Minimum 5 Mega Pixels resolution.
B. File format Jpeg or Tiff.

C. Monitor LCD for viewing.

D. Built-in flash for illumination.

E. SD Card compatible.

F. Non-Digital zoom (minimum 5X).

120. Monitor quality control over suppliers, manufacturers, products, services, site
conditions, and workmanship, to produce Work of specified quality.

121.Comply with manufacturers' instructions, including each step in sequence.

122.When manufacturers' instructions conflict with Contract Documents, request
clarification from Engineer before proceeding.

123.Comply with specified standards as minimum quality for the Work except
where more stringent tolerances, codes, or specified requirements indicate
higher standards or more precise workmanship.

124.Perform Work by persons qualified to produce required and specified quality.

125. Verify field measurements are as indicated on Shop Drawings or as instructed
by manufacturer.

126. Secure products in place with positive anchorage devices designed and sized
to withstand stresses, vibration, physical distortion, or disfigurement.

127.Monitor fabrication and installation tolerance control of products to produce
acceptable Work. Do not permit tolerances to accumulate.

128.Comply with manufacturers' tolerances. When manufacturers' tolerances
conflict with Contract Documents, request clarification from Engineer before

proceeding.
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129. Adjust products to appropriate dimensions; position before securing products
in place.

130.For products or workmanship specified by association, trade, or by other
applicable entity, comply with requirements of standard, except when more
rigid requirements are specified or are required by applicable codes.

131.Conform to reference standard current on the date for receiving bids, except
where specific date is established by specifications or code.

132.0btain copies of standards where required by product specification sections.

133.When specified reference standards conflict with Contract Documents,
request clarification from Engineer before proceeding.

134.Neither contractual relationships, duties, or responsibilities of parties in
Contract nor those of the Engineer shall be altered from Contract Documents
by mention or inference otherwise in reference documents.

135.When required by individual specification section, erect complete full scale
mock-up of assembly at project site.

136.Tests will be performed under provisions identified in this section and
identified in respective product specification sections.

137.Assemble and erect specified items with specified attachment and anchorage
devices, flashings, seals, and finishes.

138. Accepted mock-ups shall be comparison standard for remaining Work.

139.Mock-up may remain as finished work if so indicated in specification section
and approved.

140.Where mock-up has been accepted by Engineer and is specified in product
specification sections to be removed; remove mock-up and clear area when
directed to do so by Engineer.

1.4 SURVEY AND SETTING OUT WORKS

All setting out work including purchasing and updating the project base maps (the
land and survey maps and the planning maps from the Municipalities) required for
the execution of the works shall be carried out at the expense and responsibility of
the Contractor to the approval of the Engineer. The Engineer will furnish the
Contractor with such reference points and benchmarks in reasonable time and as
necessary. It shall be the Contractor’s responsibility before commencing any section
of the work to carry out the required survey work and to locate the Benchmarks to be
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used and to verify and correct all the survey data in the Drawings. The Contractor
shall obtain the approval of the Engineer to the use of these Benchmarks.

The Contractor shall keep the Engineer informed, a reasonable time in advance, of
the times and places at which he intends to do work. The Contractor shall have no
claim for damages or extension of time for delays in the submission of lines and
grades, making record measurements or destruction of such marks and the
consequent necessity for replacement.

The survey shall proceed in advance of the construction at a rate satisfactory to the
Engineer. The Contractor shall keep the Engineer fully informed as to the progress
of the setting-out survey.

The exact position of all works shall be established from control points that are given
or modified by the Engineer. Any error, apparent discrepancy or omission in the data
shall be referred to the Engineer who shall take whatsoever corrective measures he
deems necessary.

The Contractor shall be responsible for the accuracy of his work and shall maintain
all reference marks throughout the life of the Contract. Damaged, destroyed or
inaccessible reference marks and Benchmarks shall be replaced by the Contractor.
Existing or new control points that are destroyed during construction shall be re-
established by the Contractor after the approval of the Engineer. All setting-out
works shall be referenced to the permanent Benchmarks approved by the Engineer.

The Contractor shall provide the Engineer with a complete set of survey equipments
necessary for checking the works. All survey equipments shall be returned to the
contractors on completion of the works.

1.4.1 Survey Records

All computations necessary to establish the exact position of the works from control
points shall be made and preserved by the Contractor. All computations, survey
notes and other records necessary to accomplish the works shall be neatly prepared
and made available to the Engineer upon request.

The Engineer may check all or any portion of the setting-out survey work or notes
made by the Contractor and any necessary correction to the work shall be
immediately made. Such checking by the Engineer shall not relieve the Contractor of
any responsibilities for the accuracy or completeness of his work.

1.4.2 Survey Marks

All marks shall be of an approved type by the Engineer, clearly and permanently
marked so as to be visible at all times. It shall be the Contractor’'s responsibility to
maintain these marks in their proper position and location at all times. Any existing
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markers defining property lines and survey monuments which may be adjusted
during construction shall be properly tied into fixed reference points before being
disturbed and accurately reset in their proper position upon completion of the works.

1.4.3 Costs of Survey Works

All costs involved for the execution of works as described above shall be deemed
included in the respective unit rates of the Contract. Rates shall also include
provision of survey equipment for the use of the Engineer.

1.5 TEMPORARY WORKS

1.5.1 Supervision Staff Office, Housing and Facilities

The works shall consist of the provision of Client’s representative and Engineer’s Site
offices and facilities by erection of a prefabricated building at the discretion of the
Engineer, including furnishing and maintaining, for the contract duration plus two
months.

A. Temporary Utilities at all construction sites:
1. Temporary electricity and lighting for construction purposes.
2. Temporary heating.
3. Temporary cooling.
4. Temporary ventilation.
5. Telephone service.
6. Temporary water service.
7. Temporary sanitary facilities.
8. Engineer's Vehicles.
B. Construction Facilities at all construction sites:
1. Field offices and sheds.
2. Vehicular access.
3. Parking.
4. Progress cleaning and waste removal.

5. Project identification.

Ministry of Environment RevNo.0
Lined Zibar Lagoon at Ekeder 01/10/2014
Technical Specifications



17

6. Traffic regulation.

7. Fire prevention facilities.

C. Temporary Controls at all construction sites:

1. Barriers.

2. Enclosures and fencing.

3. Security.

4. Water control.

5. Dust control.

6. Erosion and sediment control.
7. Pollution control.

8. Rodent control.

D. Removal of utilities, facilities, and controls

1.5.2 General

1.

The office facility shall be suitable insulated from the heat and protected from
direct sunrays through windows. The walls shall be sound insulated to
acceptable levels and the general construction and fixtures shall be to the
approval of the Engineer.

All rooms shall be furnished with new curtains venetian blinds, light fittings and
with new furniture and equipment.

The Client’s representative and the supervision staff office facilities doors and
windows shall have suitable fly screens. The doors shall be fitted with night
latches and keys. The facilities shall be provided with the required services
including a header tank, potable hot and cold water supply, water-born sewage
disposal system, drainage, utilities, electric power and lighting, telephone line
and telephone extension in each office, all to the approval of the Engineer.

The Contractor shall submit for the Engineer’s approval working drawings and
details relating to the supervision staff office facilities.

Within two weeks from the Order to proceed, the Contractor shall submit to the
Engineer and the Employer catalogues, brochures, specifications and prices,
etc.. Relating to the various required main items of the office furniture and
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equipment for approval. Details shall be supplied from at least three or more
manufacturers/suppliers unless a particular make is specified to be purchased.

The Contractor shall proceed immediate with the purchase of selected office
furniture and equipment and shall arrange for their delivery to the offices and
hand over to the Engineer/Employer.

Site offices and facilities furniture and equipment including all utilities shall be
completed, fully operational and ready for use by the Engineer within 30 days
from the Order to proceed.

The Engineer has the right to define a penalty at 2000 JD for each day delay
beyond the period 30 days mentioned in this paragraph.

All office furniture and equipment shall become the property of the Contractor on
completion of the Works and handed over to the Employer.

1.5.3 Site for Supervision Staff Facilities

The Contractor shall coordinate with the Engineer for the selection of the site for the
supervision staff offices. The Supervision Staff Offices shall be detached completely
from the Contractor’s own facilities.

1.5.3.1 Supervision Staff Offices

1.

2.

The Engineer’s site office shall provide a minimum area of 50 square meters.

Site offices shall include (2) two rooms, a conference room, one toilet rooms and
a kitchen.

The Contractor shall provide, at his expense, at least one external telephone line
and switchboard capable of handling both external and internal connections
together with all necessary wiring and equipment. Extension of external
telephone line shall also be provided in the laboratory.

The Contractor shall also provide two mobile telephones; one for the Engineer
and the other for the Client’s representative for the total Contract period.

The cost of telephone calls up to a maximum of 50 JD/month each and the
provision of telephone shall be at the Contractor’s expense.

The Contractor shall furnish, install and maintain the following new furniture and
equipment in the facilities:
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- Computer, laser printer, and Computer table according to the following 3
requirements:
a. Microprocessor
Pentium IV Intel 2800 Mhz with 512 memory
b. Memory:
4 GB DDR3 RAM Memory
c. Data Storage:
500 GB West Digital or Seagate hard disk drive
d. Interface:
serial and parallel ports
Microsoft 101/102 A/E keyboard
Microsoft mouse
e. Video and Monitors:
Geforce 512 MB W/ TV OUT
19 " LCD Monitor (LG)
f. Features:
Mini Tower Case
Dust cover for the computer, monitor and keyboard.
h. Printer
- Laser Printer
- A4 paper size 1
- Multimedia type (paper, envelopes, ...)
- Resolution up to 600 x 600 x 2 dpi
Pocket electronic calculator, scientific 3
- Conference Table 200 x 120 cm 1
- Cupboard with Shelves and locks 3
- Chair, with arm rests (revolving) 5
- Chair, without arms 4
- File cabinet, 4 drawer, legal size with lock 3
- Steel drawing file cabinets capable of storing Al size drawings in a 1
hanging position
- Storage cabinet 600 cm deep by 900 mm by 2000 mm high with lock 2
- Bulletin board 1200 mm x 2000 mm 2
- Wall boards 250 x 150 cm 2
- Fire Extinguishers 1 kg capacity 2
- First Aid Kit 1
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- Refrigerator (14)ft 1

- Split Air-conditions (hot and cool) for every room 3

- Photocopying machine (speed > 30ppm) 1

- Drafting instruments (pens, Leroy sets, set square, template, erasing 2 sets
machine, etc.

- Kitchen equipment including gas cooker, electric /kettle, crockery and As needed
cutlery

- Office Supplies

- Digital camera 1

5. Measurements and payment for items above shall be made as shown in the Bill
of Quantities which prices shall be full compensation for furnishing all necessary
items.

6. The contractor shall provide the Engineer with full time office boy for the
duration of project and any extend of duration.

1.6  SIGN BOARDS

One temporary painted signboard shall be provided at the site of work on location
agreed to with the engineer within one week of commencement of work on site.

The sign shall have an area of not less than 2 square meters with painted graphic
contents and to include:

e Name and Logo of Employer.

¢ Name and Logo of Designer.

e Contract number and title of project.

¢ Name and Logo of Consultant (Engineer).
¢ Name and Logo of Contractor.

e Contract starting and completion dates.

The structure and framing shall be new wood or metal, in sound conditions, and
structurally adequate and shall be subject to the Engineer’s approval.

Costs for preparation, installation and removal of signboards after completion of
construction works shall be on the Contractor's account and be included in the
respective unit rates of construction works.
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1.7 WATER FOR THE WORKS

The Contractor shall be responsible for the provision and supply of water on site for
the execution of the works, including pressure and water tightness testing. If the
Water Authority agrees to supply the Contractor by water, the Contractor will be
responsible for the costs of connections and disconnections; also he shall pay for the
water supplied to him at rate, agreed to with the Water Authority.

1.8 CONSTRUCTION PROGRAMME

Within two weeks of the order to commence the Contract shall provide:

a. Primavera Project software program, showing overall organization of the works
and the monthly updated construction program shall be provided to the
Engineer.

b. A schedule of all required shop and erection drawings, as well as proposed
dates of shipment and site delivery of items required for temporary and
permanent works.

C. The estimated monetary value of each activity and cumulative values of work
performed each month and progress as percent of value of work in place and
projected cash flow.

1.9 QUANTITIES OF MATERIALS

Before ordering the materials to be installed, the Contractor shall make a proper
survey of all quantities and shall make sure of the necessary specifications of each
type of equipment, material and pipe, numbers of any type of fittings, valves, air
valves and specials necessary to complete the works.

Quantities given in the Bills of Quantities are approximate values only. There
guantities may be subject to alteration after survey by the Contractor and during
execution of works.

1.10 MATERIALS

The Contractor shall provide the Engineer prior to confirmation of any import of any
material required for the works, with information on the material to be imported such
as country of origin, manufacturer, catalogues and technical specifications ... etc.
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1.11 STANDARDS

The Contractor shall submit, free of charge to the Engineer within 4 weeks after
Contract award one original and two copies of all the standards relevant to all items
provided for or used in the works.

1.12 CONTRACTOR'S EMPLOYEES

The Contractor is required to have adequate managerial, technical and supervisory
staff, skilled and unskilled labourers to enable him to meet the construction
programmed targets.

The Contractor shall ensure that his managerial, technical and supervisory staff have
the necessary experience, and shall supply the Employer and Engineer with details
of work experience and qualifications of all key personnel of his staff.

For skilled labor, the Contractor shall employ certified craftsmen who may be asked
to produce their certificates on the request of the Engineer, and who also may be
asked to demonstrate their skills on site.

1.13 MAINTENANCE TEAM

The Contractor shall submit, and execute after the approval of the Employer, a
schedule plan for maintenance plan. The schedule of such plan shall include the
presence of the Contractor’'s teams in the field of the Contract area at times and in a
manner satisfactory to the Engineer.

The schedule shall show details of how to execute all kinds of maintenance for all
parts of the project, correct all defect arising in the works during the defects liability
period.

The Contractor shall provide his team/teams with all necessary tools, equipment,
transportation and any requirements needed to execute the maintenance properly.

The contractor should make available all the workman ship, materials and all
necessary equipment to ensure continuous water supply to the households via the
existing water network at no extra cost.

1.14 LIAISON & APPROVALS BY STATUTORY AUTHORITIES

The Contractor shall be solely responsible for liaison with all the Statutory Authorities
having jurisdiction over any aspect of the Contractor’s activities under the Contract.
The Contractor shall also be fully responsible for the timely obtaining of any
approvals, consents and the like which are required by such authorities especially for
the location of the sewers and force mains within the right of way of the roads in the
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project area. The location of the force mains shown in the tender drawing is
approximate. The Contractor shall coordinate with the Ministry of Public Works and
the concerned Municipality and shall fulfil their requirements regarding the location of
the pipeline and the method of executing the work.

The Contractor shall modify his programme if and when necessary for the engineer’s
approval, during the course of carrying out the Works, as a result of any restrictions
imposed by statutory authorities.

The costs for complying with the provisions of this clause shall be deemed to be
included in the Contract unit rates and no claims for additional costs arising from
delays or any matters (whether foreseen or unforeseen) will be entertained.

1.15 MONTHLY REPORT

The Contractor shall submit to the Engineer's Representative by the end of the first
week of each month, or such other day as the Engineer may prescribe a duplicate
report of the activities of the previous month. The report shall be in such detail as the
Engineer may require including but not necessarily limited to the following:

e Progress of excavation, pipe laying, concrete placement, backfilling;
e Testing and other important items of the works;

o Particulars of the staff employed on the Contract;

o Details of pipes and materials;

e Particulars of other materials, accessories and related materials delivered to the
site and those available in the stores at the end of the month used in the
permanent works during the month;

e Progress photographs as detailed in 1.14 below; and

e Anticipated progress in the coming month.

1.16 TENDER DOCUMENTS

The Tenderer is not permitted to change the original tender documents.

The Employer reserves the right to omit certain positions partly or as a whole for the
order, without giving the Contractor any claim for compensation or lost profit. All
payments will be based on the actual installed quantities.

1.17 DRAWINGS AND SUBMITTALS

All drawings, data and samples shall be submitted to the Engineer in four copies for
review accompanied by an acceptable transmittal form or letter. Drawings, diagrams,
programmes and texts must also be submitted as disk-files for data processing
systems as required by the Engineer.
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The Contractor shall be responsible for any discrepancies, errors or omissions in the
drawings and information supplied by him whether they have been approved or not,
provided that such discrepancies, errors or omissions are not due to inaccurate
drawing or information given to the Contractor by the Employer or the Engineer.

1.17.1 Description

This section covers the requirements for Contractors submittals of data, shop
drawings, operation and maintenance manuals, and construction scheduling to the
Engineer prior to starting of work.

All drawings, data and samples shall be submitted to the Engineer for review
accompanied by acceptable transmittal form or letter.

1.17.2 Related Work

Other items of work that relate to and are referenced in this section include, but are
not limited to the following volumes and sections.

e Part 1- General Conditions of Contract
e Part 2- Particular Conditions of Contract
1.17.3 Submittals Schedule

The sequence of submission of all drawings, data and samples shall follow logical
progressions, such that all information required for review shall be available. A letter
of transmittal shall accompany each submittal.

The Contractor shall allow at least twenty one (21) working days for review by the
Engineer unless otherwise stated in the Contract.

1.18 SHOP DRAWINGS

1.18.1 Shop Drawings and Information for Approval

The Contractor shall furnish to the Engineer or the Engineer's Representative for
approval in accordance with the procedure outlined below, shop drawings and
descriptive literature in the English language for all manufactured or fabricated items.
Additional information such as special drawings, schedules, calculations and curves,
shall also be provided. Submittals shall also include verified data of the design
drawings as well as corrections based on any new data available since the design
surveys and or modification necessary to cope with the existing situation as well as
the procured materials. The term shop drawings shall mean drawings, prints,
descriptive literature, test reports, samples, calculations, schedules, materials lists
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and information, and items of similar meaning. No material shall be fabricated or
shipped unless the Engineer has approved the applicable drawings or submittals.
The tender drawings, plans and profiles are for guidance only and the Contractor
shall make shop drawings for all works including profiles of the pipelines.

The procedure for submitting shop drawings for approval shall be as follows:

The Contractor shall review and check drawings and submittals. He shall indicate his
approval by initials and date, and shall also refer each to the applicable items,
section or division of the Specifications. If the drawings or submittals deviate from
the Contract Drawings or Specifications, the Contractor shall advise the Engineer in
writing of the deviation and the reasons thereof and request approvals for this
deviation.

The Contractor shall initially submit to the Engineer a minimum of three copies of all
submittals that are on Al Standard size sheets and one unfolded sepia and two
prints made from that sepia. A transmittal form shall accompany each submittal or
group of submittals. A separate transmittal sheet be used for reference to each item,
section or division of the Specifications. The Contractor shall also submit one copy
of the submittal to the Engineer's Representative at the job site. Copy shall be
stamped by the Contractor “Preliminary — not to be used for Construction”.

All submittals will be stamped marked “Approved” or “Approved as Corrected”. The
Contractor may order, ship or fabricate the materials included in the submittal
provided it is in accordance with the corrections indicated. For extensive corrections
or corrections of major importance affecting other items, the Engineer may require
that the Contractor make the corrections indicated thereon and resubmit three copies
of all submittals that are 8%2" x 11" or A-4 (or one unfolded sepia and two prints) for
final approval.

Should any submittal be unacceptable, one print or copy will be returned to the
Contractor with the following notations:

“Revise and Resubmit”
“Not Approved”

Upon return of a submittal marked “Revise and Resubmit”, the Contractor shall make
the corrections indicated and repeat the initial approval procedure.

The “Not Approved” notation is used to indicate that the shop drawings are not
acceptable. Upon return of a submittal so marked the Contractor shall repeat the
initial approval procedure utilizing acceptable materials or equipment.

Drawings or other submittals not bearing the Engineer’s “Approved” or “Approved as
Corrected” notation shall not be issued to sub-Contractors or utilized for construction
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purposes. No work shall be done or equipment installed without an "Approved “or”
Approved as Corrected” drawings or submittal.

In the event that the Contractor obtains the Engineer's approval for the use of
material or equipment other than that which is shown on the Drawings or specified,
the Contractor shall, at his own expense and using methods approved by the
Engineer, make any change to structure, piping and electrical work that may be
necessary to accommodate this material or equipment.

Approval by the Engineer of shop drawings or other submittals for any material,
apparatus, device and layout shall not relieve the Contractor from the responsibility of
furnishing the same with proper dimension, size, quality, quantity, materials and all
performance characteristics to efficiently perform the requirements and intent of the
Contract Documents. Approval shall not relieve the Contractor from responsibility for
errors of any kind on the shop drawings. Approval is intended only to assure
conformance with the design concept of the project and compliance with the
information given in the Contract. The Contractor is responsible for dimensions to be
confirmed and correlated at the job site. The Contractor is also responsible for
information that pertains solely to the fabrication processes or to the techniques of
construction and for the co-ordination of the work of all trades.

In checking shop drawings, the Contractor shall take account of related technical
requirements derived from works already executed, or to be executed under other
Contracts, in conjunction with which the works in this Contract will be operated as
part of the project.

1.18.2 Contractor’s Responsibility to Conform with Contract
Requirements

The Contractor shall be responsible for making necessary corrections to materials
and equipment that he supplies in order to conform with Contract requirements
whether such corrections are required as a result of review of shop drawings,
subsequent to release of drawings, data and information mentioned hereinbefore, or
required after fabrication and shipment of materials and equipment to the site of the
works.

1.18.3 Engineer’s Approval

The Engineer’s response of the shop drawings shall be sent to the Contractor within
21 days from the date of submission.
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1.19 RECORD DRAWINGS

The Contractor shall keep records of “As built” drawings throughout the progress of
the works, and shall produce a complete set of “As built” drawings including house
connection sheets for the whole Contract Area according to WAJ formats.

The drawings shall be fully detailed and shall be drawn to the same scales of the
corresponding Contract drawings.

Details of connections to the existing manholes shall be shown clearly on the
drawings.

The Contractor shall furthermore supply “As built” detail plan drawings on appropriate
scales, dimensions and type of materials.

The “As built” drawings shall show the actual classification of soils. The Contactor
shall also mark on the “As built” drawings the location of all existing water network
and also the underground utilities found during the course of excavation and pipe
laying works.

“As built “ drawings, executed entirely in conformity with the installations carried out,
shall be completed to the satisfaction of the Engineer and handed over to the
Engineer before any part of the works may be considered as substantially completed.
The Contractor shall provide all relevant computer files as well as one transparent
copy and five copies (blue prints) of each “As built” drawings to the Engineer.

The material for the “As built” transparent drawings shall be pure white permatrace
110 g/m2, and the dimensions of sheets shall be 84 x 62cm.

All “As built” drawings shall be in Arc-Info format and shall be prepared in accordance
with the WAJ standard data base structure and Requirements.

The cost of survey works and the preparation of the above “As built” drawings shall
be deemed to be included in the unit rates for the relative works.

1.19.1 General

1. In addition to the tender drawings the Contractor shall be provided with a set of
the corresponding AutoCAD files for all infrastructure utilities.

2. The Contractor shall keep records of all maodifications throughout the progress of
the works.

3. The Contractor shall produce original and three complete sets of “As-Built”
drawings and the corresponding AutoCAD files to the approval of the Engineer
based on ministry requirements as follows:
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The Contractor shall prepare Record Drawings of the Works (plans, profiles and
house connections sheets) as executed which show clearly all affected portions of
the Work, in plan and profile, and also all deviations from the original drawings. The
Contractor shall supply to the Engineer original and three (3) copies of such Record
Drawings of the works before any position of the works may be considered as
substantially completed. The Drawings shall be fully detailed.

The profiles shall be at a scale of 1:100V / 1:500H; and the house connections
sheets at a scale 1:500.

The plans shall be shown on Drawings at a scale of 1:500 and 1:2500 on which the
Contractor shall mark the exact location for all the items and house connection
executed together with all existing underground facilities met with during the
execution of the work.
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2.1 PART1-SPECIAL SPECIFICATIONS FOR ROADS

2.1.1 General

The Special Specifications shall be read in conjunction with the “Standard
Specifications for Highway and Bridge Construction of the MPWH.

The Special Specifications shall amend, supplement, delete or modify the Standard
Specifications. The provisions of these Special Specifications shall prevail over
those of the Standard Specification.

The Special and Standard Specifications shall be read together in conjunction with
the Bills of Quantities, Drawings and other Tender Documents, which shall be
considered as mutually explanatory.

Reference to Section numbers in the Special Specifications refers to corresponding
sections in the Standard Specifications and the sub-sections, clauses, and items
contained in these sections constitute additions, modifications and revisions
corresponding clauses in the Standard Specifications.

2.1.2 General Description of the Project

e The principal items of Works to be carried out under this Contract include but are
not limited to the following:

a. Clearing and grubbing of the area over which the new embankment and
other works are to be constructed.

b. All earthworks necessary for the completion of the work, including
embankment, roadway excavation, borrow, ditches, sub grade preparation,
backfilling, filling and compaction, watering, rolling, sheathing and sub grade
and slope finish.

c. The construction of the new road pavements including to sub-grade
preparation as specified, spreading and compacting selected borrow for
sub-grade layer(s) (topping), aggregate sub-base courses, aggregate base
courses followed by the construction of bituminous concrete binder

d. The construction of all miscellaneous related works such as curb-stone, and
any other work which may be ordered by the Engineer under the provision of
the Contract in Variation of, or in addition to the above works to render the
project complete, safe and sound.
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2.1.3 Drawings

e The contract drawings consist of General Drawings which show general features
and such details as are necessary to give a comprehensive idea of the
construction contemplated.

e The contractor shall be responsible to prepare, thoroughly check and submit to
the Engineer, for his approval sufficiently in advance, such working drawings as
may be required to show in detail all parts of the permanent works including
detailed shop drawings and structures and drawings for widening and upgrading
of the existing road if required. The Contractor shall also prepare such working
drawings as may be necessary to show in detail the temporary works and
methods of construction he proposes to use including formwork.

2.1.4 Archaeological Sites

The Contractor shall coordinate with the engineer to contact the Department of
Antiquities who will monitor the excavation and other construction operations at the
potential archaeological sites

Prior to any work on or around the locations indicated hereunder, the Contractor shall
coordinate with the Department of Antiquities to ensure that adequate measures
specified by the said Department are taken.

If archaeological sites of importance are encountered, the Contractor may need to
adjust his work program or use other sources of material in order for the sites to be
properly investigated.

No claim for adjustment of the Contractor work program due to the presence of the
archaeological sites will be entrained except for the case where such interruption
result in idle time for the Contractor equipment.

2.1.5 Amendments to the Standard Specifications

The following sections, subsections, clauses, items of the Special Specifications shall
amend, supplement, modify or delete the pertinent sections, subsections, clauses,
and items etc., of the Standard Specifications.

2.2 PART 2 - EARTHWORKS

201 CLEARING AND GRU ING

2011 S

These Works shall consist of the removal and satisfactory disposal of all vegetation,
surface debris and scattered stones and rocks within the limits of the Project
boundaries, (except items designated to remain or which are to be removed at a later
stage of the Work).
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Removal of structures and similar obstructions and removal of utilities shall be as
specified in Section 2.02 — "Removal of Obstructions and Utilities."

2012 C

1.

201

The Contractor shall set out the approved construction limits and the Engineer
will designate all trees, shrubs, plants, vegetation, etc. and other items to remain
within the limits of the site. The Contractor shall carefully preserve all such items
from damage or defacement.

All surface objects, trees, stumps, roots, stones and rocks (up to 0.2 cu.m. or
500 kg individual size or weight), and other protruding obstructions, not
designated to be retained, shall be cleared or grubbed to ground level. In case of
trees of one meter or less girth should be removed entirely or at least one meter
below ground level or as instructed by the Engineer.

Stump holes and other holes from which obstructions are removed within the
Project boundaries of construction, shall be backfilled with suitable material and
compacted in accordance with Section 2.06 — "Embankment Construction”, and
those holes which are outside the Project boundaries shall be filled to the
adjacent level.

Perishable material shall be burned under the constant care of competent
watchmen at such times and in such a manner that any vegetation or other items
designated to remain in the Project boundaries, or other adjacent property, will
not be jeopardized. Burning shall be carried out in accordance with applicable
laws and ordinances.

Materials, stones, rocks, and debris which cannot be burned and approved
perishable materials, shall be removed from the Project boundaries and
disposed of at approved dumping areas off the Site, provided permission of the
respective property owners has been obtained in writing to dump such materials
on their land. Where designated on the drawings, the Contractor shall make all
necessary arrangements with property owners for obtaining written permission to
dispose of materials, at his own expense.

The Work prescribed in this Section shall not be measured for direct payment, but
shall be considered as subsidiary works the costs of which will be deemed to be
included in the Contract prices for Pay Items.
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202 RE O ALO O STRUCTIONS AND UTILITIES

2021 S

1.

The works shall consists of the removal, wholly or in part, and satisfactory
disposal of all buildings, fences, structures, abandoned pipelines, and any other
obstructions, as shown on the Drawings, which are not designhated or permitted
to remain, except for any obstructions as shown on the Drawings which are to
be removed and disposed of at a later stage of the Works. It shall also include
the salvaging of designated materials and backfilling the resulting trenches,
holes and pits.

The Contractor shall examine the Site and record all obstructions and utilities at
the commencement of the Works.

2022 C

202216G

1.

The Contractor shall raze, remove and dispose of all buildings, foundations,
structures, fences and other obstructions, any portions of which are on the
Project boundaries, except utilities and items for which other arrangements for
removal have been made. All designated salvageable material shall be removed,
without causing unnecessary damage, and in sections or pieces which may be
readily transported, and shall be stored by the Contractor at approved locations,
for later use or possession of others.

Unusable perishable material shall be destroyed. Non-perishable material may
be disposed of off the Site, provided permission of the respective property
owners has been obtained in writing to dump such materials on their land.

Basements or cavities left by structure removal shall be filled to the level of the
surrounding ground and, if within the prism of construction, shall be compacted
to the type of compaction within the range for the adjacent roadway embankment
as specified in Section 2.06 — "Embankment Construction".

Salvaged pipe culvers and other re-usable structures shall be stored at
accessible approved locations on Site and shall become the property of the
employer.

20222R R

Large rocks and boulders of individual size greater than 0.2 cu.m or greater than 500
kg in individual size or weight which lie within the limits of the Works, shall be
removed and disposed of as directed by the Engineer.
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2022 R U

1.

202

The Contractor through the Engineer shall notify all Utility Owners and cooperate
with them in respect of removals, disposal and relocations.

The Removal of all disconnected or abandoned Utilities within the Project
boundaries shall be carried out by the Contactor, unless the Utility Owner
indicateOs his intention to carry out such removal and the salvaging of materials,
fittings, parts, etc.

The Contractor through the Engineer shall advise each affected Utility Owner in
writing of his proposed construction schedule and liaise with the Employer who
will arrange for inspection by the Utility Owners and interruption or disconnection
of the Utilities as appropriate.

All excavation and backfill shall conform with the requirements of Section 2.06 —
"Embankment Construction” and Section 2.09 — "Excavation and Backfill for
Structures", as appropriate.

Removal and disposal of large rocks and boulders which exceed the
requirements of sub-section 2.01.2 Clause 2 (page 2) shall be measured by
cu.m of "Unclassified Excavation" as prescribed in Section 2.03 — "Highway
Excavation".

Unless shown as Pay Items in the Bills of Quantities, the Works (other than
removal and disposal of large rocks boulders) prescribed in this Section shall not
be measured for direct payment, but shall be considered as subsidiary Works
the costs of which will be deemed to be included in the Contract prices.

(1) Removal of Buildings, Fences, Pipes and Structures Lump Sum

SECTION20 - IG AYE CA ATION

SuU

-SECTION20 2-CONSTRUCTION

Replace Item No. (1.1) by:

All suitable soils, rock, boulders and other materials complying with table 2.1 and 2.2
shall be excavated in such a manner that they can be utilized, if intended to be used
as embankment fill or in sub-grade or elsewhere as appropriate.

SuU

-SECTION20 - EASURE ENT

Replace this Sub-Section by:
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1. All excavated material of whatever type (except for unauthorized undercut below
top of sub grade) shall be measured as “unclassified” which shall be deemed to
include all materials encountered of any nature, including silts, clays, sand,
gravel and granular materials, fractured, jointed and solid rock, unsuitable
material, and existing pavements.

2. Highway Excavation (including authorized benching, roadside ditches, channel,
at up /down stream of culverts if needed, excavation at wadis up to finished level
indicated on drawings and excavation for replacement of unsuitable material if
directed) shall be measured by cu.m of material excavated, hauled away and
either wasted, stockpiled, or deposited on or in vicinity of highway embankment
areas, completed and accepted.

Measurements shall be of volumes computed from the cross sections shown on
the Drawings and the original ground elevations taken jointly by the Employer,
and the Consultant and the Contractor before clearing and grubbing operations

3. Excavation of Unstable Material hauled away and wasted, shall be measured as
Unclassified Highway Excavation. Measurements shall be of volumes computed
from surveyed cross sections of original and final ground elevations.

4. Rock blasting, backfilling of over breakage, the trimming and grading of cut
slopes, ditches and of other below-subgrade surfaces, drainage of excavation
areas, cleaning cut sections from surface rock boulders which is not stable to
avoid their falls on the road, obliteration of disused roadways, and other ancillary
excavation works shall not be measured for direct payment, but shall be
considered as subsidiary works the costs of which will be deemed to be included
in the Contract prices of Pay Items.

(1) Unclassified Highway Excavation Cubic Meter

SECTION20 -E Cc

SU -SECTION20 2- ATERIAL

Delete Clause No. (2) And Replace by:

2. Embankment Construction shall be measured by cu.m of approved unclassified
material placed, spread, watered as necessary, compacted and finished, and
accepted. Measurements shall be of volumes computed from cross sections
shown on the Drawings and the original ground elevations, including the 600 mm
layer of embankment (described in Clause 2.06.2) immediately below the sub-
grade layer and including embankment fill for authorized excavated benches
(described in clause 2.06.3), and for replacement of unsuitable material ( if any).
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SU -SECTION20 5-

Delete the Pay Items and replace by:

(1) Embankment Construction Cubic Meter (Cu.m)

SECTION 2 07 - SU GRADE CONSTRUCTION AND TOPPING

SU -SECTION 2072 - ATERIALS

Add new clause 4

4. Topping material shall be prepared for tests in accordance with AASHTO (T-146)
- (wet preparation)

SU -SECTION 207 - EASURE ENT

Amend Clause No. (2) of this sub-section to read as follows:

2. Scarifying, removing of undesirable matter, watering, mixing, compacting and
completion and accepted of the top 20 cm of sub-grade level (bottom of topping
layer) in areas of approved in situ material, shall not be measured or paid for,
and the payment of such work shall be deemed to be included in the
Unclassified Excavation.

Amend clause no. (3) of this subsection to read as follows:

3. Sub excavation of unsuitable material below the top of subgrade layer shall be
measured as unclassified highway excavation as prescribed in section — 2.03.
Highway embankment used to replace the excavated material shall be measured
as embankment construction as prescribed in section — 2.06.

Delete The Pay Items and replace by:

(1) Sub-grade Layers (Topping) Cubic Meter (Cu.m)

SECTION20 -E CA ATION AND STRUCTURAL AC ILL

SU -SECTION20 - EASURE ENT

- Modify Clause No. (4) to read as follows:

4. Structural Excavation shall be measured by cubic meter of material excavated
for the major structures other than those specified in Clause 3 above, hauled
away and disposed of as directed, or stockpiled on or in the vicinity of the Works,
and the excavated areas backfilled, completed and accepted.
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- Amend Clause No. (6) to read as follows:

6. Sub-excavation of unsuitable material, hauled away and disposed of as directed,
and backfilling with approved material of the excavated areas shall be measured
and paid for as Unclassified Structural Excavation, of whatever type.

- Delete the Pay Items and add the following Pay Item:

(1) Unclassified Structural Excavation (each type) Cubic Meter (Cu.m)

2.3  PART 3- SUB-BASE AND BASE COURSE

SECTION 01- ATERIALS

SU -SECTION 01 G S -

- Add the following at the end of Clause No. 4:

The specified sand equivalent value corresponds to the value obtained in
accordance with AASHTO T. 176 (Dry method), for the material in dry
condition.

- Replace the first sentence in Clause 5 by:

The loss in weight of granular material shall not exceed 40 % after 500
revolutions when tested in accordance with AASHTO T96 (Los Angeles
Abrasion Test).

Abrasion after 100 Rev
The ratio of wear loss = should not be more than 0.25.
Abrasion after 500 Rev

- Add the following new Clause:

10. Chert content (determined as percentage by weight insoluble in hydrochloric
acid) for sub-base material shall be within reasonable limits, which will not
affect the formation of intact cohesive surface, usually less than 5% and to the
approval of the Engineer.

11. The amount of fraction of material passing N0.200 mesh Sieve shall not exceed
67% of the fraction passing the No. 40 Sieve.

12. For other specification requirement refer to attached tables in Part (9).
Delete Table 3.1: Gradation for Granular Material by class and replace by:

Table 3.1: Gradation Granular Material
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63 rmm (2-%2in) - 100
50 mm (2 in) 80-100
37.5 mm (1- ¥z in) 70-95
25 mm (1 in) 55-90
12.5 mm (% in) 45-75
4.75 mm ( No. 4) 30-60
2.00 mm ( No. 10) 22-48
0.425 mm (No. 40) | 10-30
0.075 mm (No. 200), (before compaction) 5-12
0.075 mm (No. 200), (after compaction) Max 15%
SU -SECTION 01 AGGREGATE OR ASE COURSES
- Add the following to end of Clause 5:
The specified sand equivalent corresponds to the value obtained in accordance
with AASHTO T.176 (dry method), for the material in dry condition.
- Replace the first sentence in Clause 6 by:

The loss in weight of granular material shall not exceed 40 % after 500

revolutions when tested in accordance with AASHTO T96 (Los Angeles Abrasion

Test).

Abrasion after 100 Rev
The ratio of wear loss = should not be more than 0.25.
Abrasion after 500 Rev
- Add the following new Clause:

11. Of the particles which are retained on a 3/8 in (9.5 mm) sieve, at least 75 %
shall have two or more fractured faces.

12. Chert content (determined as percentage by weight insoluble in hydrochloric
Acid) for base course material shall be within reasonable limits which will not
affect the formation of intact cohesive surface, usually less than 5% and to
the approval of the Engineer.

13. The amount of fraction of material passing No.200 mesh Sieve shall not
exceed 67% of the fraction passing the No. 40 Sieve.

14. For other specifications requirements refer to attached tables in Part (9).
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- Delete Table 3.2: Gradation Granular of Base Course Aggregate by Class and
replace by:

Table 3.2: Gradation Granular of Base Course Aggregate by Class

50 mm (2 in)

37.5 mm (1- % in) | 100
25 mm (1 in) 75-100
19.0 mm (3/4 in) 60-90
125 mm (%2 in) 45-80
9.5 mm (3/8 in) 40-70
4.75 mm ( No. 4) 30-65
2.00 mm ( No. 10) 20-40
0.425 mm (No. 40) 8-20
0.075 mm (No. 200), (before compaction) 5-10
0.075 mm (No. 200), (after compaction) max 13 %

SECTION 0 AGGREGATE OR ASE COURSES

SU -SECTION 0 CONSTRUCTION

Replace Items No. 4.2 and 4.4 by:

4.2 The elevations of the finished base course shall be checked by the Contractor in
the presence of the Engineer at intervals of 10.0 m and its intermediate points as
directed.

4.4 When the finished surface is tested with a 3 m long straightedge, placed parallel
to, or at right to the centerline, the maximum deviation of the surface from the
testing edge between any 2 contact points shall not exceed 10 mm.

24  PART 4 - BITUMINOUS CONSTRUCTION

SECTION 01- ATERIALS

SU -SECTION 01 AGGREGATES OR ITU INOUSPA ING | ES

- Replace Clause 11 by:

11. Combined coarse and fine aggregates for bituminous mixes, including mineral
filler, when tested in accordance with AASHTO T 27 and T 11, shall conform to
the gradations shown in Table 4.1:
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Table 4.1: Gradation of Aggregates for Bituminous Mixes

1" 100 100
" 70-100 90-100
" 53-90 71-90
3/8" 40-80 56-80
No. 4 30-56 35-56
No. 8 23-38 23-38
No. 20 13-27 13-27
No. 50 5-17 5-17
No. 80 4-14 4-14
No. 200 2-8 2-8

- For other main specification requirements refer to attached tables in Part (9).

SECTION 0 - ITU INOUS COURSES

SU -SECTION 0 DELI ERY SPREADING AND INIS ING

- Add the following new clause:

1.7 Rolling shall not continue after the temperature of the mix on the road
has dropped below 110° without the express approval of the Engineer and
that no vibrating roller shall, under any circumstance, be used below that
temperature.

SECTION 05 - ITU INOUS INDERAND EARING COURSE

SU -SECTION 0510 SUR ACE TOLERANCES

- Amend Clause 2 to read as follows:

2. The Tolerances on elevations of the final bituminous wearing and
binder course surfaces shall not be greater than 10 mm.

- Amend Clause 3 to read as follows:

3. When the finished wearing and binder course surface are tested with
a 3m long straightedge, placed parallel to, or right angles to the centerline,
the maximum deviation of the surface from the testing edge between any 2
contact points shall not exceed 3 mm and 4 mm, respectively.
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3.1.1 General

3.1.1.1 Summary

1. The work shall consist of the construction of the clay liner as shown on the
drawings.

3.1.1.2 Submittals

The following shall be submitted:

A. The Contractor shall provide an independent laboratory analysis for all materials and
submit for review by the Engineer at his own expense.

3.1.2 Products

3.1.2.1 Materials

Soils used in clay liner construction shall have the following requirements:

- More than 40% of the particles d < 0.08 mm.
- More than 80% of the particles d <5 mm.

- Maximum particle diameter has to be less than 100mm (Dmax <
100mm).

- Plasticity index > 12%.
- Organic matter content < 3%.
- Gypsum content < 2%.

The engineer will designate the depths of cut in all parts of borrow pits, and
the cuts shall be made to such designated depths. The fill material delivered
on the embankment shall be equivalent to a mixture of materials obtained
from an approximately uniform cutting from the full height of the designated
face of the borrow pit excavation. The type of equipment used and the
contractor’'s operation in the excavation of materials in borrow pits shall be
such as will produce the required uniformity of the mixture of the materials at
the borrow-pits. The Contractor shall be entitled to no additional allowance
above the unit prices bid in the Schedule on account of any changes ordered
by the Engineer in the amounts of materials to be secured from any borrow
area. Or on account of the designation by the Engineer of the various parts of
the borrow areas shown on the Drawings from which materials are to be
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obtained or on account of the depths of cut which are required to be made.
Borrow — pits shall be operated so as not to impair the use or the appearance
of any part of the work or any other private property of the Employer. The
surfaces of wasted materials shall be left in a reasonably smooth and even
condition. The vegetation at the surface of the borrow areas shall be stripped
and the top soil carefully removed and banked at the boundaries of the pits or
at the designated waste areas, prior to using of the material. At the
completion of the work, all top soil set aside shall be spread over the whole
area, which shall be smoothed to a presentable appearance.

The drainage of the levelled final surface shall be provided from all
depressions. Which would retain water if not drained.

The fill material from borrow-areas in general will be excavated by use of
scrapers, power shovels, loaders, bulldozers, and other suitable and
approved means.

In some parts of the borrow-areas use of rippers and/or disc barrows for
breaking of the cemented and/or stiff materials will be necessary.

In some parts of the borrow-areas the moistening of the material will be
necessary. This moistening shall be done by sprinkling. The amount of
additional moistening will be approved or determined by the Engineer. The
moistening shall be carried out in a manner to assure the uniform distribution
of the sprinkled water over the area and shall be carried out in time when
evaporation losses will be minimum. The sprinkling shall be spread over the
scarified surface in order to enable the penetration of the water deeper into
the soil.

3.1.3 Execution

3.1.3.1 Foundation Preparation

Foundation surfaces shall be graded to remove surface irregularities and shall
be scarified or otherwise acceptably scored or loosened to a minimum depth
of 50mm. The moisture content of the loosened material shall be controlled
as specified for the clay liner, and the surface materials of the foundation shall
be compacted and bonded with the first layer of the clay liner as specified for
subsequent layers of clay liner.

3.1.3.2 Placement
e S

The clay liner shall not be placed until the required foundation preparation has
been completed and the foundation has been inspected and approved by the
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Technician or Engineer. The clay liner shall not be placed upon a frozen
surface, nor shall snow, ice, or frozen material be incorporated in the clay
liner.

e D S

After dumping the materials shall be spread by bulldozers or other approved
means in approximately horizontal layers over the pond area and shall cover,
at an approximately uniform elevation the entire width and length of the
section under construction. During the dumping and spreading process, the
Contractor shall maintain at all times a force of mean adequate to remove all
roots, rubbish, debris, and stones more than half of the layer thickness in
size. Ruts or depressions caused in the surface of any layer shall be filled
satisfactory before compacting.

The distribution of materials throughout the clay liner shall be essentially
uniform, and the clay liner shall be free from lenses, pockets, streaks, or
layers of material differing substantially in texture, moisture content, or
gradation from the surrounding material.

If the surface of any layer becomes too hard and smooth for proper bond with
the succeeding layer, it shall be scarified to a depth of not less than 50.8mm
before the next layer is placed.

3.1.3.3 Control of Moisture Content

During placement and compaction of the clay liner, the moisture content of
the clay being placed shall be maintained above optimum moisture as
determined by the Modified Proctor Test (ASTM D-1557).

The application of water to the clay shall be accomplished at the borrow areas
insofar as practicable. Water may be applied by sprinkling the clay after
placement and before compaction of the liner, if necessary. Uniform moisture
distribution shall be obtained by approved methods.

3.1.3.4 Compaction

The clay liner shall be compacted to a minimum of 95% of modified proctor
dry density (ASTM D-1557), at moisture content above optimum moisture.

The clay liner shall be compacted with approved methods of compaction
subjected to the Engineer’s approval.
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3.1.3.5 Rewaorking or Removal and Replacement of Defective Liner

Clay placed at densities lower than the specified minimum density or at
moisture contents lower than optimum moisture content or otherwise not
conforming to the requirements of the specifications shall be reworked to
meet the specifications or removed and replaced by acceptable clay. The
replacement clay and the foundation and fill surfaces upon which it is placed
shall conform to all requirements of this specification for foundation
preparation, approval, placement, moisture control, and compaction.

3.1.3.6 Testing and Documentation Requirements

Submit samples as requested by the Engineer of liner materials specified
herein in accordance with requirements of the conditions of the contract and
before ordering materials, obtain approval from the Engineer.

Liner construction shall be tested and documented as specified below.
Copies of the documentation report, including test locations and test results,
shall be provided to the owner. The cost of all required tests and inspection
shall be at the Contractor's expense.

Field and laboratory soil tests shall be completed on the clay liner, by a third
party engineering firm retained by the contractor, to document compliance
with this specification. Testing shall be completed as the liner is being placed.
The following tests shall be completed at the specified frequency:

Modified Proctor Test (ASTM D-1557)

Field density tests (ASTM D-2922, or D2937, or of clay liner D2167, or
D1556)

Atterberg Limit tests (ASTM D-4318) of clay liner
Grain size distribution (ASTM D-422) of clay liner
Permeability (ASTM D-5084) of clay liner

Atterberg limits, grain size distribution, and permeability tests shall be
completed on undisturbed samples obtained from the constructed clay liner.
A minimum of one of each of the laboratory tests specified above shall be
completed per clay liner.

All test holes shall be backfilled using powdered bentonite mixed with clay soil
used in liner construction and compacted by hand tamping. The clay shall be
broken down into clods less than 1.3m in diameter. A minimum of 25% of the
backfilled test hole volume shall be occupied by powdered bentonite after

backfilling.
Ministry of Environment RevNo.0
Lined Zibar Lagoon at Ekeder 01/10/2014

Technical Specifications



44

4.1

GENERAL

This work consists of water proofing membrane lining materials for lagoon as called
for on the detailed drawings installed on prepared surfaces in accordance with the
relevant specifications.

4.1.1 Section Includes

A.

Qualifications for the manufacturer of the high density polyethylene (HDPE)
geomembrane.

Submittals and certifications for the polymer supplier and geomembrane
manufacturer.

Quiality control testing of geomembrane liners.

Installation requirements for geomembrane liners.

Warranties for the materials covered in this section.

4.1.2 References

A. Documents

1.

U.S.E.P.A. Technical Guidance Document - Inspection Techniques for the
Fabrication of Geomembrane Field Seams, EPA/530/SW-91/051, May 1991.

U.S.E.P.A. Technical Guidance Document - The Fabrication of Polyethylene
FML Field Seams, EPA/530/SW-89/069, September 1989.

B. Quality Control Testing Standards

American Society for Testing Materials (ASTM)

1. ASTM D638 — Standard Test Method for Tensile Properties of Plastic.
2. ASTM D792 - Standard Test Methods for Density and Specific Gravity
(Relative Density) of Plastics by Displacement.
3. ASTM D1004 — Standard Test Method for Initial Tear Resistance of Plastic
Film and sheeting.
4. ASTM D1238 — Standard Test Method for Flow Rates of Thermoplastics by
Extrusion Plastometer.
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10.

11.

12.

13.

14.

15.

ASTM D1505 — Standard Test Method for Density of Plastics by the Density-
Gradient Techniques.

ASTM D1603 — Standard Test Method for Carbon Black in Olefin Plastics.

ASTM D5596 — Test Method for Microposcopic Evaluation of the Dispersion
of Carbon Black in Polyfelm Geosynthetics.

ASTM D3895 - Standard Test Method for Copper-Induced Oxidative
Induction Time of Polyolefin’s by Thermal Analysis.

ASTM D4218 — Test Method for Determination of Carbon Black Content in
Polyethylene Compounds by the Muffle-Furnace Technique.

ASTM D4437 — Standard Practice for Determining the Integrity of Field
Seams Used in joining Flexible Polymetric Sheet Geomembranes.

ASTM D4833 Test Method for Index Puncture Resistance of Geo-textiles,
Geo-membranes and related products.

ASTM D5199 Test Method for Measuring Nominal Thickness of Geo-
textiles, Geo-membranes.

ASTM D5994 Test Method for Measuring the Core Thickness of Textured
Geo-membranes.

ASTM D5885 — Oxidative Induction Time of Polyolefin Geosynthetics by
High-Pressure Differentials Scanning Calorimetry.

GRI GM11 — Accelerated Weathering of Geomembranes Using a Fluorecent
UVA Device.

National Sanitation Foundation (NSF)

1.

NSF 54 ANNEX - Modifications to ASTM Standard Test Method
Representing Industries Standard (Noted in Appendix B) in joining flexible
polymeric sheet geomembranes.

Where reference is made to one of the above standards, the revision in effect at
the time of bid opening shall apply. Contractor shall supply the Employer with (2
No’s) of each standard or referred to the execution of this contract.

4.1.3 Definitions

A. Polymer Supplier

1. Retained by the manufacturer
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2.

3.

Shall supply raw polymer which meets the specifications to the Manufacturer

Shall provide submittals and certifications as specified.

B. Manufacturer

1.

2.

4,

5.

Retained by the contractor or the manufacturer

Shall use approved polymer as supplied by the polymer supplier to
manufacture geomembrane materials which meet the specifications

Shall provide submittals and certifications as required
Shall provide written warranties as required

Shall provide a tour of the manufacturer

C. Transporter

1. Retained by Manufacturer, Installer, or Contractor

2. May be the Manufacturer or Installer

3. Responsible to transport synthetic rolls from the Manufacturer to the Installer
at the project site without damage

D. |Installer

1. Retained by the Manufacturer or Contractor

2. Can be the Manufacturer

3. Responsible to take the acceptable materials which have been delivered to
the site and install them in accordance with the plans and specifications

4. Shall retain an independent off-site testing lab acceptable to the Engineer to
verify the material properties of field installed products

5. Shall provide a Field Crew Foreman and Seaming foreman

E. Field Crew Foreman

1. Retained by the Installer
2. Responsible for all activities associated with the installation of the
geomembrane
3. Shall be on-site during all aspects of geomembrane installation
4. Shall be responsible for subgrade acceptance, handling, placement,
seaming, testing, repairing and all other activities performed by the Installer
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F. Seaming Foreman

1.

2.

4.

Retained by the Installer
May be the Field Crew Foreman

Responsible for all seaming activities associated with construction of the
geomembrane materials

Shall be Installer's Representative at daily meetings

G. Seaming Crew

1.

2.

Retained by the Installer

Responsible for the seaming of individual geomembrane sheets or panels

4.1.4 Submittals

A. Submittals Prior to Shipping

1.

Manufacturer

a.

Copies of quality control certificates for each roll or panel of geomembrane.
Each quality control certification shall include: (a) roll or panel number(s)
and identification; and (b) certification that each roll was continuously
inspected for uniformity, damage, imperfections, holes, cracks, thin spots
and foreign materials. Additionally, the geomembrane liner must be
inspected for tears, punctures and blisters.

Certification that the geomembrane supplied for this work was manufactured
as consecutive rolls from a single lot or from consecutive lots. If
geomembrane is not manufactured from consecutive lots, resin
manufacturer shall provide certification of resin quality and consistency of
characteristics.

Certification that the geomembrane and extrudate, if applicable, produced
for this work have the same properties and are of the same resin.

Reports of quality control tests conducted to verify conformance with Table
1.

If requested by the Engineer, the Quality Control procedures utilized in the
geomembrane manufacturing process.

Origin and identification of the resin, including the resin supplier's name and
production plant, and resin brand name and type.
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g. Copies of quality control certificates issued by the resin supplier.
h. Reports of resin testing conducted to verify conformance with Table 1.
2. Installer

a. Certification that the field crew foreman has a minimum of 500,000 m2 of
actual geomembrane installation experience on a minimum of ten different
projects, and a minimum of 250,000 m2 of supervisory experience for
geomembrane installation projects. For each installation, the following
information shall be provided:

1. Name and purpose of facility, location, and date of installation.

2. Name of owner, design engineer, manufacturer, and name and telephone
number of contact at the facility who can discuss the project.

3. Thickness and quantity of the installed geomembrane.

b. Certification that the seaming foreman has a minimum of 300,000 m? of
actual geomembrane seaming experience and a minimum of 150,000 m? of
supervisory experience during the seaming of geomembrane materials.

c. Certification that each individual on the seaming crew has a minimum of
75,000 m? of geomembrane seaming experience and a minimum of 30,000
m? of seaming experience with 80 mil polyethylene geomembranes.

3. Raw Materials

a. Origin and identification of the resin, including the resin supplier's name and
production plant and resin brand name and type.

b. Copies of quality control certificates issued by the resin supplier which shall
include testing conducted to verify conformance with Table 1.

4. Transporter

a. Certification that the transporter has transported a minimum of 5,000,000
m2 of geomembrane materials.

B. Submittals Prior to Installation

1. Manufacturer

a. Proposed Installation Panel Layout Drawing

1) Drawing shall show the location and reference number of all panels and
expected seams.
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C.

2) Drawing shall include all necessary details, including the order of panel
installation.

3) No horizontal seams shall be allowed on slopes greater than 5 percent.

4) No horizontal seams shall be allowed within 5 feet of the toe of any side
slope.

5) In corners and odd-shaped geometric locations, the number of field
seams shall be minimized.

6) A separate drawing for each liner system shall be supplied.

. __Installer

A letter stating that the granular materials and Contractor's proposed
installation methods for cover layers immediately above and below the
geomembrane are acceptable for geomembrane installation.

Documentation outlining installation quality control requirements and
procedures.

Resume of the field installation supervisor and master seamer.

C. Submittals during Installation

1.

4.1.5

Copies of seaming quality assurance records which shall include apparatus
temperature, extrudate temperature, if applicable, and ambient air
temperature.

Copies of quality assurance certificates which shall include:
a. Panel numbers and identification.
b. Quality assurance test locations, procedures and results.

c. Documentation of repairs, including location and retest results.

Project Record Documents

A. Record drawing(s) for each panel layout diagram (two prints, one reproducible)or
an electronic copy.

B. Summary and log of all quality assurance testing performed.

C. Summary and log of the ambient temperature at which seaming was performed,
in addition to geomembrane surface temperature and seam wedge temperature,
recorded every two hours during placement and seaming.
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D. A listing of any precipitation events occurring at the site, including time of such

occurrences, the intensity and the amount of the event.

4.1.6 Qualifications

A.

Polymer Supplier - Shall have previously produced a minimum of 500,000 kg of
polymer of same composition (documented).

Manufacturer - The manufacturer shall have at least five (5) years continuous
experience in manufacturing polyethylene geomembrane and shall have
previously manufactured a minimum of 20,000,000 m2 of polyethylene
geomembrane over a minimum of 50 projects.

Installer

1. Shall have previously installed a minimum of 500,000 m2 of geomembrane
materials over a minimum of 10 projects.

2. Shall have previously installed a minimum of 150,000 m2 of geomembrane
materials of the same composition and thickness over a minimum of four
projects.

Field Crew Foreman

1. Shall have a minimum of 500,000 m2 of actual geomembrane installation
experience on a minimum of ten different projects.

2. Shall have a minimum of 250,000 m2 of supervisory experience for
geomembrane installation projects.

Seaming Foreman

1. Shall have a minimum of 300,000 m2 of actual geomembrane seaming
experience.

2. Shall have a minimum of 150,000 m2 of supervisory experience during the
seaming of geomembrane materials.

4.1.7 Delivery, Storage and Handling

A. Delivery
1. Transportation of the geomembrane rolls to the job site is the
responsibility of the transporter.
2.  The geomembrane rolls shall be labeled with the following information:
a. Name of manufacturer.
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B.

C.

b. Product type.

C. Product thickness.

d. Manufacturer’s batch code.
e. Date of manufacture.

f. Physical dimensions.

g. Panel number.

h. Direction of unrolling.

3.  Any damaged rolls shall remain on the transport vehicle for return to the
point of origin.

Storage

1. All geomembranes shall be stored so as to be protected from puncture,
dirt, grease, water, moisture, mud, mechanical abrasions, light, excessive
heat, or other damage.

2. Rolls and panels shall be stored on a prepared smooth surface (not
wooden pallets) and shall not be stacked more than two rolls high.

3. Damaged material shall be stored separately for repair or replacement.

Handling

1. The contractor shall provide adequate handling equipment for moving
geomembrane rolls which do not pose any risk of damage to the rolls.

2. The contractor shall be responsible for the on-site unloading of all
geomembrane materials.

3. No geomembrane material shall be unloaded without the field crew

foreman present.

4.1.8 Environmental Equipments

A. Adequate loading (e.g., sand bags, tires or similar items that will not damage the
geomembrane) shall be placed to prevent uplift by wind. In case of high winds,
continuous loading is recommended along edges of panels to minimize wind flow
under the panels.

B. Geomembranes shall not be placed or seamed:
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1. During precipitation, during periods of fog, or in the presence of excess
moisture (e.g., dew, ponded water).

2. During periods of excessive winds >25 km/hr or when gusting wind
conditions interfere with handling operations.

3.  When ambient air temperatures are lower than 0 C° or higher than 40 C°.

4. When sheet temperatures are lower than 0 C° or higher than 60 C°.

4.1.9 Warranty

A. The manufacturer shall warranty materials for a minimum of 20 years.

B. The installer shall warranty workmanship for a minimum of one (1) year.

42 MATERIAL

4.2.1 Lining Material

The HDPE Membrane selected for this lagoon shall be white, textured co-extruded
on both sides, and conductive liner so that it can be leak tested using spark test and
the membrane thickness is to be 1.5mm.

The liner material shall be so produced as to be free from holes blisters, un dispersed
raw materials, or any sign of contamination by foreign matter. Any such defect shall
be repaired using the extrusion fusion welding technique in accordance with
manufacturer’'s recommendations.

The lining material shall be a manufacturer with a minimum of 6 meters seamless
width. Labels on the roll shall identify the thickness, length, width, date, origin and
manufacturer’s mark number. There shall be no factory seams.

Membrane shall be chemically inert, anti-sulfate resistance and unaffected by subsoil
acids and alkalis, resistant to bio — degradation and shall provide excellent resistance
to puncture and general abrasion.

A. Geomembrane

1. The geomembrane shall be manufactured of new, first-quality resin and
shall be compounded and continuously manufactured specifically for this
work. The resin manufacturer shall certify each batch for the acceptance
criteria listed in Table 1.

2. Shall meet or exceed the acceptance criteria in Table 1.
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3. Shall not contain more than 1 percent non-volatile pigment or fillers other
than carbon black.

4. Factory seaming of geomembrane panels shall not be performed.
5. The geomembrane shall be High-Density Polyethylene (HDPE).

6. Conductive HDPE may be supplied for all or a portion of this project.
Conductive layer shall be a minimum of 3 mils in thickness and shall be
extruded to the underside of the geomembrane.

B. Pipe Boots - May be constructed in the factory or in the field in accordance with
the detail shown on the Drawings.

C. Gasket material shall be neoprene, closed cell medium, 6 mm thick, 50 mm wide
with adhesive on one side, or other compatible gasket materials as required.

D. Metal battens or banding and hardware shall be stainless steel.

E. Sealant shall be General Electric Silicone, RTV 103, or equivalent.

4.2.2 Source Quality Control

A. The manufacturer and polymer supplier shall perform the material testing as
specified in Table 1.

T 1
DPE 0 2
N -T S -S T
Carbon Black Content % | ASTM D1603 | 1 per 9,000 kg 20-3.0 l 2.0-3.0 |
Carbon Black Dispersion ASTM D5596 1 per 20,000 kg Note (4), GM13, : Note (6), GM13,
_ _ 2006 _ 2006
Density gr/cm3 ASTM D1505 | 1 test series per 6,000 | 0.94 - 0.94
Method A - sq. meters
Thickness, mils(mm) ASTM D5199 1 test series per roll 72 (1.8) 72 (1.8)
' Tear Resistance, (N) | ASTMD1004 20,000 kg | 249 - 249
Puncture Resistance, (N) ASTM D4833 20,000 kg 640 534
Notched Constant Tensile : ASTM D5397  Per GRI GM-10 £ 300 £ 300
Load, hrs
Tensile Strength:
Break Strength ASTM D6693 1 test series per 2,000 | 53 N/mm 21 N/mm2
Break Elongation (Type IV) sq. meters 700% 100%
Yield Strength 29 N/mm 29 N/mm2
Yield Elongation 12% 12%
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Oven ageing at 85C0

Standard OIT D3895 Per each formulation 55 % 55 %
_____ Or ————

High Pressure OIT D5885 80 % 80 %
UV Resistance — High : ASTM D5885 Per each formulation >50% >50%

Pressure OIT

T 2
DPE
N -
Bonded Shear Strength Ib/in (min) *ASTM D4437 160 2000 psi
| Seam Peel Adhesion | Ibfin (min)  *ASTM D4437 | FTBand 118 | 1470 psi

* Test method as modified in Annex A, NSF Standard 54, May 1991.

43 MATERIAL INSTALLATION

4.3.1 Examination

A. The Installation Contractor’s field crew foreman shall inspect all subgrades to
receive geomembrane materials on a daily basis for projections or voids which
may cause damage to the liner during installation. Report any changes in
subgrade conditions which require repair to the Contractor.

B.  Prior to liner installation the subgrade shall be compacted in accordance with
the project specifications. Weak or compressible areas which cannot be
satisfactorily compacted should be removed and replaced with properly
compacted fill. All surfaces to be lined shall be smooth, free of all foreign and
organic material, sharp objects, or debris of any kind. The subgrade shall
provide a firm, unyielding foundation with no sharp changes or abrupt breaks in
grade. Standing water or excessive moisture shall not be allowed.

C. The installer, on a daily basis, shall approve the surface on which the
geomembrane will be installed. After the supporting soil surface has been
approved, it shall be the installer’'s responsibility to indicate to the inspector any
changes to its condition that may require repair work.

D. Inspect all geomembrane rolls or panels upon delivery.
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Each roll or panel shall carry a label which identifies, at a minimum, the
thickness of the material, the manufacturer, batch and roll or panel
identification numbers and the width and length of the roll or panel.

Inspect the surface of all rolls and/or panels for defects and damage. Rolls
and/or panels with severe flaws shall be rejected.

4.3.2 Protection

A.

Direct contact with geomembranes shall be minimized. Geomembrane in heavy
traffic areas shall be protected by a geosynthetic overlay.

Equipment and tools shall not damage the geomembrane as a result of handling,
trafficking, excessive heat or other means.

Personnel working on the geomembrane shall not smoke, wear damaging
shoes, excessively traffic or engage in other activities which may damage the
geomembrane.

No vehicular equipment shall be driven directly on a geomembrane.

4.3.3 Placement and Installation

A. Place geomembrane rolls as indicated on the panel layout diagram.

Geomembrane shall only be placed on subgrades which have been
inspected and accepted in writing by the Installer’s field crew foreman.

Only those rolls or panels which can be seamed or permanently anchored
on at least two sides on the same day they are placed shall be removed
from protective packaging on a daily basis. All other sides shall be
temporarily anchored.

Geomembrane rolls or panels should be placed in an orderly fashion which
shall minimize or prevent surface water from flowing below previously
installed geomembrane.

Field seams shall be oriented parallel to the line of slope.

Conductive geomembrane shall be placed with the conductive layer down,
in contact with the subgrade.

B. Unroll geomembrane from the tube and position for seaming.

The method used to unroll the geomembrane shall not cause scratches or
crimps in the geomembrane and shall not damage the underlying natural or
geosynthetic material.
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2. The method used to place the geomembrane shall minimize wrinkles.
3. The geomembrane shall be cut from each roll with a hookblade knife.

C. Area Subgrade Preparation

Surfaces to be lined shall be smooth and free of all rocks, stones, and sharp
objects, or debris of any kind. The surface should provide a firm unyielding
foundation for the membrane with no sudden, sharp or abrupt changes or break
in grade. No standing water or excessive moisture shall be allowed. The
installation Contractor shall certify in writing that the surface on which the
membrane is to be installed is acceptable before commencing work

D. Subgrade Preparation

The Surfaces of the subgrade shall be smooth, uniform, free from sudden
changes in grade. The surface will be made of smooth grouted riprap as
specified in the specifications.

The subgrade shall be compacted to 95% dry density in accordance with ASTM
D1557, method D.

E. Anchor Trench

e The anchor trench shall be constructed as shown on the drawings in
accordance with the manufacturer's recommendations.

e Slightly rounded corners shall be provided in the trench to avoid sharp
bends in the geomembrane.

e The anchor trench shall be adequately drained to prevent water ponding and
softening to adjacent soils. The anchor trench shall be backfilled with
common fill material and compacted to 93 percent standard proctor density,
ASTM D698.

e If the anchor trench is located in clay susceptible to desiccation, the amount
of trench open at any time shall be limited to one day of geomembrane
installation capacity.

F. Method of Placement

e Each panel of the Geomembrane shall be rolled out and installed in
accordance with approved shop drawings prepared by the Contractor. The
layout shall be designed to keep field joining of the HDPE geomembrane to
a minimum and consistent with proper methods of HDPE geomembrane
installation.

e Geomembrane rolls shall be placed using proper spreader and rolling bars
with cloth slings. If a sheet must be replaced a distance greater than its
width, a slip-sheet shall be used.

e The Engineer's Representative shall inspect each panel, after placement
and prior to seaming, for damage and/ or defects. Defective or damaged
panels shall be replaced or repaired, as directed by the Engineer.
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The installer shall avoid dragging the geomembrane sheets on rough soil
sub grades.

All geomembrane shall be anchored as shown on the Drawings consistent
with manufacturer’'s recommendations.

Personnel working on the geomembrane shall not smoke, wear damaging
shoes or involve themselves in any activity that may damage the
geomembrane.

All edges of the geomembrane shall be properly weighted to avoid uplift due
to wing.

Vehicular traffic across the geomembrane shall not be allowed.
All damage shall be recorded and located on the as-built drawings.

The geomembrane shall be kept free of debris, unnecessary tools and
materials. In general, the geomembrane area shall remain neat in
appearance.

G. Liner Boots

4.3.4

HDPE boots or shrouds shall be furnished and installed where indicated the
Drawings. The boots shall be op the same material as the geomembrane.

The geomembrane end of the boots shall terminate in a skirt section suitable
for welding to the geo. The overlap between the boot and the geomembrane
shall be approximately 450 mm. The boot shall be welded to the
geomembrane as previously specified herein.

Boots and shrouds shall fit snugly around the pipe. Prefabricated material
shall be designed to fit site specific condition, for the intended slope and size
of pipe.

Neoprene sponge rubber gasket shall be used between the boot or shroud
and the pipe with a stainless steel camp. An HDPE sacrificial sheet shall be
used between the boot or shroud and the clamp for protection.

For pipes larger than 100 mm in diameter, a second clamp shall be used.
The fastener of the second clamp shall be located on the opposite side of
the pipe from the first clamp, to compensate for uneven pressure and
elongation.

Field Seams

A. All surfaces to be seamed shall be clean and free of moisture, dust, dirt, grease
and other foreign substances.

B. Seams shall be aligned with the least possible number of wrinkles and
“fishmouths.”

1.

Wrinkle or fishmouths at seam overlaps shall be cut along the ridge of the
imperfection, flattened, and repaired.
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Seams shall have a finished overlap of a minimum of 150 mm (6 inches) for dual
wedge fusion welding and extrusion welding, but in any event, sufficient overlap
shall be provided to allow peel tests to be performed on the seam.

If applicable, the procedure used to temporarily bond adjacent panels together
shall not damage the geomembrane; in particular, the temperature of hot air at
the nozzle of any spot welding apparatus shall be controlled such that the
geomembrane is not damaged.

Seaming shall be accomplished using dual hot wedge fusion welding and
extrusion (fusion) welding seams.

A movable protective layer shall be used below each overlap of geomembrane
during field seaming to prevent the buildup of moisture between the sheets.

All field seaming operations shall be supervised by the seaming foreman and no
field seams shall be made without the seaming foreman present.

On side slopes, seams shall be oriented in the general direction of maximum
slope, i.e., oriented down, not across the slope. In corners and odd-shaped
geometric locations, the number of field seams shall be minimized.

No base T-seam shall be closer than 1.5 meters from the toe of the slope.

Cleaning solvents may not be used unless the product is approved by the liner
manufacturer.

If required, a firm substrate shall be provided by using a flat board or similar hard
surface directly under the seam overlap to achieve proper support.

All seams shall extend 300mm into the anchor trench.
S Cc
1. The normal required weather conditions for seaming are:

o Ambient temperature higher than 5C° and lower than 40C°.
e No precipitation or other excessive moisture, such as fog or dew.

¢ No excessive winds.

2. These weather conditions shall be fulfilled during seaming process.

4.3.5 Trial Seams

A. Trial seams shall be performed on fragment pieces of geomembrane to verify

that seaming conditions are satisfactory and to supply test specimens for the
guality assurance program.
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Trial seams shall be conducted at the beginning of each seaming period and at
least once each four hours for each seaming apparatus used that day. Trial
seams shall be made under the identical conditions as the actual seams.

Each seamer shall make at least one trial seam each day for each seam method
(see Article 5.3.4.E). All test seams shall be made in contact with the subgrade.

Trial seams shall be a minimum of 1 meter in length and 300 cm in width, with
the seam centered in the 300 cm width.

Two test specimens shall be cut from each trial seam at one-third the distance
from each end. Specimen size shall satisfy testing requirements listed in Table 1
of this section. Three specimens shall be cut from each end of the test seams by
the inspector.

Both test specimens shall immediately be tested for peel and shear strength as
outlined in Table 1 of this section.

If either specimen does not meet the acceptance criteria, the seamer and
seaming apparatus and/or methods shall not be accepted and shall not be used
for seaming until the deficiencies are corrected and two consecutive trial seams
are successful.

The remaining end sections shall be retained, one by the Employer and one by
the Contractor and stored at room temperature in a light-free environment.

4.3.6 Defects and Repairs

A.

All seams and non-seam areas of the geomembrane shall be inspected by the
field crew foreman for defects, holes, blisters, undispersed raw materials, and
any sign of contamination by foreign matter. Because light reflected by the
geomembrane helps to detect defects, the surface of the geomembrane shall be
clean at the time of inspection. The geomembrane surface shall be brushed,
blown or washed by the Contractor if the amount of dust or mud inhibits
inspection. The Engineer shall decide if cleaning of the geomembrane is needed
to facilitate inspection.

Each suspect location in seam and non-seam areas shall be non-destructively
tested, as appropriate, in the presence of the field crew foreman. Each location
that fails the non-destructive testing shall be marked by the field crew foreman
and repaired accordingly.

No material shall be placed over a repaired section of geomembrane prior to
completion of all destructive and non-destructive testing and acceptance of the
repair.
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4.4

4.4

A.

Punctures, pin holes, small tears and localized imperfections shall be repaired
using a patch or extrudate.

Large tears and lengths of seam shall be repaired using a cap strip. No
reseaming over existing seams shall be permitted.

Large wrinkles which exist at the end of seaming operations and which may
become creased during backfilling shall be cut and reseamed.

Patches and cap strips shall have rounded edges (minimum radius of 75 mm,
shall be made of the same geomembrane, and shall extend a minimum of
150 mm beyond the edge of defects. All patches shall be of the same
compound and thickness as the geomembrane provided for this work. Patches
shall be seamed using extrusion (fusion) welding.

Patches shall be completed by extrusion welding. The weld area shall be ground
no more than 10 minutes prior to welding. No more than 10% of the thickness
shall be removed by grinding. Welding shall commence where the grinding
started and must overlap the previous seam by at least 2 inches. Reseaming
over an existing seam without regrinding shall not be permitted. The welding
shall restart by grinding the existing seam and rewelding a new seam.

Tears which lie on slopes greater than 5 percent or which lie in areas of stress
and have sharp ends shall have all sharp ends rounded prior to repair.

The geomembrane below large patches and cap strips shall be cut as necessary
to prevent moisture or gas collection between sheets.

All repair seams shall be made in accordance with the requirements of Article
5.3.4 of this section.

Each repair shall pass non-destructive tests. Large cap strips may require
destructive testing, as directed by the Engineer.

The Installer shall keep daily documentation of all non-destructive and
destructive testing. This documentation shall identify all seams that initially failed
the test and include evidence that these seams were repaired and successfully
retested.

MATERIAL TESTING

.1 Field Quality Control

Start-up Testing
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1. A test weld 1-meter from each welding machine shall be run upon the
beginning of each shift and every four hours thereafter, under the same
conditions as exist for the geomembrane welding. The test weld shall be
marked with date, ambient temperature and welding machine number. A
tensiometer shall be required to be on-site before and during geomembrane
installation for the purpose of testing samples. Specimens of weld 25 mm
wide shall be cut from the test and tested on site for shear and peel strength
in accordance with Table 2 of this section. No welder may start work until
the Engineer has approved the sample weld.

2. Test seams shall be performed under the same conditions as the actual
seams and shall be at least 1-meter long, 300 mm wide seaming. Test seam
for welding shall be cut out of the geomembrane rolls.

B. Nondestructive Seam Testing

1. The installer shall perform nondestructive test on all field seams over their
full length. The purpose of this test is to assure continuity and integrity of the
seams. Vacuum and air pressure tests shall be used for non-destructive
testing. The vacuum test shall be used for extrusion welds and single track
hot wedge welds. The air pressure test shall be used for double track hot
wedge welds.

2. Vacuum testing

Equipment for testing single wedge fusion seams and extrusion shall be
comprised of the following:

1) A vacuum box assembly consisting of a rigid housing, a transparent
viewing window, a soft rubber gasket attached to the bottom, port hole
or valve assembly and a vacuum gage.

2) A vacuum tank and pump assembly equipped with a pressure controller
and pipe connections.

3) A rubber pressure/vacuum hose with fittings and connections.
4) A plastic bucket and wide paint brush.
5) A soapy solution.
The following procedures shall be followed by the installer:
1) Excess sheet overleap be trimmed away.

2) Clean the window, gasket surfaces and check for leaks.
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3)

4)

5)
6)
7

8)

9)

Energize the vacuum pump and reduce the tank pressure to
approximately 0.35 bars.

Wet a strip of geomembrane approximately 300mm by 1.2 meters
(length of box) with the soapy solution.

Place the box over the wetted area and compress.
Close the bleed valve and open the vacuum valve.
Ensure that a leak-tight seal is created.

For a minimum period of ten seconds, examine the geomembrane
through the viewing window for the presence of soap bubbles.

If no bubbles appear after ten seconds, close the vacuum valve and
open the bleed valve, move the box over the next adjoining area with a
minimum of 75 mm overlap and repeat the process.

10) All areas where soap bubbles appear shall be marked and repaired in

accordance with Article 5.4.2 and then retested.

If the seam cannot be tested prior to final installation, the seaming operations
shall be observed by the Engineer for uniformity and completeness.

3. Air pressure testing (for double track fusion seams only)

The following procedures are applicable to those processes, which produce
a double seam with an enclosed space.

Equipment for testing double fusion seams shall be comprised of the
following:

1)

2)

An air pump equipped with pressure gage capable of generating and
sustaining a pressure between approximately 2 bars and mounted on a
cushion to protect the geomembrane.

A manometer equipped with a sharp hollow needle, or other approved
pressure feed device.

The installer shall follow the following procedures.

1) Seal both ends of the seam to be tested.
2) Insert needle or other approved pressure feed device into the tunnel
created by the double wedge fusion weld.
3) Energize the air pump to a pressure approximately 2 bars, close valve
and sustain pressure for at least five minutes.
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4) If loss of pressure exceeds 0.3 bars, or pressure does not stabilize,
locate faulty area, repair in accordance with Article 5.4.2 and retest.

5) Remove needle or other approved pressured device and seal.

Destructive seam testing shall be performed in accordance with Article
5.4.2.

Alternative testing methods may be allowed, as determined by the Engineer.

4.4.2 Destructive Seam Testing

A.

The purpose of the destructive testing is to evaluate seam strength properties. A
minimum of one test sample shall be obtained per 150 meters of performed
seam length. The Engineer shall determine the location of samples. Selection of
such locations may be prompted by suspicion of overheating, contamination, or
other potential cause that may adversely impact the welds. The installer shall
perform sampling. Testing of field samples shall be performed as follows:

Sampling Procedures

1. The installer at locations chosen by the Engineer, as the seaming
progresses shall cut samples.

2. The seams shall not be covered by another material before they have been
tested and accepted by the Engineer.

3. Upon obtaining each sample, assign a number to the sample and mark it
accordingly.

4. Record sample location on layout drawing.
5. Record purpose of the sample, statistical routine or suspicious weld area.

6. Holes in the geomembrane resulting from destructive seam testing shall be
immediately repaired in accordance with Article 5.4.2G.

Size and Disposition of Samples

The installer shall take two types of samples. First, two samples for field-testing
shall be taken. Each of these samples shall be cut with a 25mm wide die, with
the seam centered parallel to the width. The distance between these two
samples shall be approximately 1.0 meter. If both samples pass the field test
described in Article 5.4.2D, a sample for laboratory testing shall be taken.

The sample for laboratory testing shall be located between the samples for field
testing. The sample for laboratory testing shall be 12-in wide by 36-in long with
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the seam centered lengthwise. The sample shall be cut into three parts and
distributed as follows:

a. One portion to the installer for optional laboratory testing, 300mm?2.
b. One portion for geosynthetic laboratory quality assurance testing, 300mmz2.
c. One portion to the Engineer for archive storage, 300mm2.

D. Field Testing

The following shall be performed in the presence of the Engineer’s
representative.

a. Cut ten 25mm wide replicate specimens from the sample to be tested for
shear and peel strength, in accordance with the criteria set in Table 2.

b. Test five specimens for shear seam strength and five for peel strength. Four
out of the five replicate test specimens shall pass for the seam to be
acceptable.

c. Any specimen that fails through the weld or by fusion at the weld sheet
interface is a non-FTB (Film Tearing Bond) break and shall be considered a
failure.

E. Quality Assurance Laboratory Test

1. The installer shall package and ship destructive test samples to the
independent Laboratory approved by the Owner.

2. Laboratory test shall include shear and peel strength tests. The minimum
acceptable values obtained in these tests shall be in accordance with Table
2.

3. At least five specimens shall be tested for shear and peel strength. A
passing test shall meet the minimum required values in at least four of the
five specimens tested for each method.

4. The Contractor shall provide verbal test results to the Engineer no more
than 24 hours they receive the samples. The Engineer shall review the
laboratory results as soon as they become available.

F. Procedures for Destructive Test Failure

1. The following procedures shall apply whenever a sample fails a destructive
test, whether that test is conducted in the field or by the independent
laboratory. The Contractor has two options.
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a. The installer can repair the seam between any two passing test
locations.

b. The installer can retrace the welding path to an intermediate location 3-
meter from the location of the failed test and take a sample for an
additional field test. If this test passes, then the seam shall be repaired
between that location and the original failed location. If the test fails,
then the process is repeated to establish the zone in which the seam
should be repaired.

All acceptable repaired seams shall be bound by two locations from which
samples passing laboratory destructive tests have been taken. In cases
where repaired seam exceeds 45 m2, a sample taken from the zone in
which the seam has been repaired must pass destructive testing. Repairs
shall be made in accordance with Article 5.4.2G.

The Contractor shall document all actions taken in conjunction with
destructive test failures.

G. Repair Procedures

1.

Any portion of the geomembrane exhibiting signs of defect, failing a
destructive or a nondestructive test shall be repaired. Several procedures
exist for the repair of these areas. The final decision as to the appropriate
repair shall be made by the Engineer.

The repair procedures available include:

a. Patching, used to repair large holed, tears, undispersed raw materials
and contamination by foreign matter.

b. Spot welding or seaming used to repair small tears, pinholes, or other
minor, localized defects.

c. Capping used to repair lengths of failed seams.

d. Removing bad seam and replacing with a strip of new material welded
in place.

For any repair method, the following provisions shall be satisfied:

a. Surfaces of the geomembrane, which are to be repaired, using
extrusion methods, shall be abraded no more than one hour prior to the
repair.

b. All surfaces shall be cleaned and dry at the time of the repair.

H. Repair Verification
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Each repair shall be numbered and logged by the installer. Each repair shall be
nondestructively tested using the methods described in Article 5.4.7 as
appropriate. Repairs, which pass the nondestructive test, shall be taken as an
indication of an adequate repair. Repairs more than 45 meters long may be of
sufficient length to require destructive test sampling, at the discretion of the
Engineer. Failed test indicate that the repair shall be redone and retested until a
passing test results are achieved. The Engineer shall observe all nondestructive
testing of repairs. The installer shall record the number of each repair, date and
test outcome.

4.4.3 Quality Assurance Testing

A.

Seams shall be quality assurance tested, as described in this section, by a
gualified, independent testing laboratory that shall be retained by the Contractor.

For locations where seams cannot be non-destructively tested as determined by
the Contractor, seaming operations shall be continuously observed by the
seaming foreman for uniformity and completeness.

Areas of conductive geomembrane may be electrically (spark) tested by the
installer. Spark testing of pipe boots is described in Article 5.4.6.

4.4.4 Failed Tests

A.

If any test specimen does not meet the acceptance criteria listed in Table 1, the
test series shall be considered unacceptable and all material or length of seam
represented by the test series shall be rejected. The manufacturer may, at no
additional compensation, take additional samples for quality assurance testing in
an attempt to minimize the amount of material represented by the failed test.

An acceptable length of seam shall be defined as a length of seam which lies
between acceptable destructive test locations and has passed non-destructive
seam testing.

4.45 Owner's Independent Testing

A. The Owner may retain a geosynthetic testing firm to perform additional
independent testing of the material and seam performance.

B. All test results shall be interpreted in the same manner as those received from
the Contractor’s independent testing firm.

C. In the event that any test does not meet the acceptance criteria for that specific
test method, the test series shall be considered unacceptable and the material or
length of seam represented by the test series shall be rejected.
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D.

1. The Contractor may elect to have additional samples taken and similar
testing performed by the Owner’s testing firm in an attempt to minimize the
material represented by the failed test.

2. Any additional sampling and testing requested by the Contractor for this
purpose shall be at the Contractor’s cost.

In the event of discrepancies between the Owner's test results and the
Contractor’s test results, the Contractor will be responsible for arranging a third
testing firm to verify test results. The cost of this third party testing will be paid
for as stated in this section.

4.4.6 Pipe Boot Leak Testing

A.

All pipe boot seams shall be tested under a 1.0 meter head of water for a
minimum of 24 hours. Acceptable pipe boots shall show no leakage.

Alternative testing methods may be allowed, as determined by the Engineer.

Electrical (spark) testing of conductive geomembrane pipe boots is acceptable
and shall be performed by the installer.

4.4.7 Testing of HDPE after Completion (Water Tightness Tests)

The contractor shall conduct the water tightness test for all the HDPE lining sheets
after complete installation, on his own expense, in one of the following methods
depending on the type of the HDPE used. The price of the test shall include all
material, equipments, labour, potable water (Clean Potable Water) for tests. etc to
complete the whole job and do all needed repairs as recommended by the standard
and manufacturers, on his own expense, and all these expenses shall be deemed to
be included in Contract price.

A. Spark Test (For Conductive HDPE):
After the completion of installing the HDPE liner in the whole lagoon, the
Contractor shall conduct a full comprehensive spark test for all the liner (HDPE)
of the lagoon and make all repairs needed.
All this job shall be according to the manufacturer's recommendations and
standards on the contractor's own expense till the lagoon liner (HDPE) shows
perfectness from any defect and to the approval of the Engineer.
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4.4.8 Geomembrane Acceptance

A. The Contractor shall retain all ownership and responsibility for the
geomembrane until final acceptance of all work under this Subcontract by the
Employer.

B. The geomembrane liner shall be accepted by the Employer when all of the
following conditions are met:

1. Installation is finished.

2.  Verification of the adequacy of all field seams and repairs, including
associated testing, is complete.

3. Certification, including record drawing(s), is provided by the Contractor to
the Engineer.

4. Required warranties are received.

4.4.9 Disposal of Waste Material

Upon completion of installation, the Contractor shall dispose of all trash, waste
material and equipment used in connection with the performed work and shall leave
the premises in a neat and acceptable condition.
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51 GENERAL

This section is concerned with the construction of all the concrete works related and
necessary to complete the civil utilities works described under this accelerated
construction part of the contract in the Corniche district.

5.1.1 Quality Assurance

5.1.1.1 Qualifications of Workmen

Use only thoroughly trained and experienced journeyman concrete finishers for
finishing of concrete floor surfaces.

In acceptance or rejection of concrete floor finishes, no allowance will be made for
lack of skill on the part of finishers.

5.1.1.2 Codes and Standards

ACI 301

ACI 305R

ACI 117

ASTM A307

ASTM C33

ASTM C39

ASTM C94

ASTM C127

ASTM C128

ASTM C150

ASTM C309

Specifications for Structural Concrete for Buildings.
Hot Weather Concreting.

Standard  Specifications for Tolerances for Concrete
Construction and Materials

Standard Specification for Carbon Steel Bolts and Studs, 60,000
psi Tensile Strength.

Standard Specification for Concrete Aggregates.

Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

Standard Specification for Ready-Mixed Concrete.

Standard Test Method for Specific Gravity and Absorption of
Coarse Aggregate.

Standard Test Method for Specific Gravity and Absorption of
Fine Aggregate.

Standard Specification for Portland cement.

Standard  Specification  for  Liquid = Membrane-Forming
Compounds for Curing Concrete.
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ASTM C494 Standard Specification for Chemical Admixtures for Concrete.

ASTM C685 Standard Specification for Concrete Made by Volumetric
Batching and Continuous Mixing.

ASTM C920 Standard Specification for Elastomeric Joint Sealants.

ASTM C1059 Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete.

ASTM D1751 Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction.

BS 1881, Part5 Testing Concrete: Methods of Testing Hardened Concrete for
Other than Strength.

BS 1881, Part 122 Testing Concrete: Method for Determination of Water
Absorption.

BS 1881, Part 116 Testing Concrete: Method for Determination of Compressive
Strength of Concrete Cubes.

BS 8110 Part 1 Structural Use of Concrete. Code of Practice for Design and
Construction

BS 882 Specification for Aggregates from Natural Sources for Concrete
DIN 1048 Part 5 Testing of Hardened Concrete.

JSS Jordanian Standard Specifications

GTS General Technical Specifications — (issued by Ministry of Public

Works & Housing/Jordan — 1996 Edition)

5.1.1.3 Tolerances

To ACI 117, and as follows:

5.1.1.3.1 Alignment

The dimensions, by which any beam, wall or column may be out of position in plan,
shall not exceed 5 mm. Foundation deviation may not exceed 15 mm.

5.1.1.3.2 Plumb

The dimensions by which any column or wall is out of plumb in any direction shall not
exceed 5 mm in any 3 meters of height, with a maximum of 20 mm in the total height
of the construction.
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5.1.1.3.3 Levels

The dimension by which any beam or slab is out of level, either up or down, shall not
exceed 3 mm. In floor slabs, where the concrete forms the final floor surface, then
the maximum permissible departure from a 3 m straight edge resting in contact with
the floor shall be 5 mm.

5.1.1.3.4 Cross Sectional Dimensions

The difference between the finished cross sectional dimensions of any member, after
striking the formwork, and the dimensions shown on the drawings, shall not exceed 3
mm. Members framing into an intersection shall maintain their lines vertically and
horizontally to an accuracy of 3 mm.

5.1.1.3.5 Bulging and Local Irregularities

The permissible deviation for bulging and local irregularities in the surface of
elements shall not exceed 3 mm in 3 meters.

5.1.1.3.6 Reinforcement Cover Tolerances

The permissible deviation for cover to reinforcement shall be 5 mm from that
specified. The permissible deviation for the location of reinforcement shall be 25
mm, provided the permissible deviation for cover is not exceeded.

5.1.1.4 Testing

The Contractor shall comply with the quality control program submitted to, and
approved by the Engineer, and shall conduct such tests to ensure compliance
throughout the duration of the work.

The Contractor shall make all necessary arrangements for the sampling and testing
of fresh and hardened concrete in accordance with the provisions of GTS of MPWH
or BS 188 and shall supply all necessary apparatus, labour, materials and transport.

Slump tests shall be carried out according to GTS of MPWH or ASTM C 143 at such
times and places as the Engineer’'s Representative may direct and shall be used as a
guide to the consistency of each class of mix.

During the course of construction of the works concrete test cubes in sets of six shall
be made at such times and places as the Engineer’s Representative may direct and
in any case at no less than the average rate of one set of cubes per fifteen (15) cubic
meters of concrete. Three cubes from each set shall be tested at seven (7) days, the
remaining three cubes shall be tested at twenty eight (28) days in judging compliance
with the characteristic strength requirements of this specification.
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Core samples for testing at an approved laboratory, may, at the request of the

Engineer, be taken from any part of the site, at any period after 28 days.

5.1.1.5 Frequency of Tests

To ACI 301, except that a minimum of one strength test and one slump test shall be
made for each 20 m® of concrete placed.

5.1.2 Submittals

5.1.2.1 Certification

Submit copies of test reports for shipments of cement, aggregates, reinforcing steel
and admixtures to the Engineer, showing compliance with the specification.

5.1.2.2 Transit Mix Delivery Slips

Keep a record showing time and place of each casting of concrete, together with
transit mix delivery slips at job site.

Before unloading each truck at the site, the Contractor shall provide a delivery ticket
containing the following information:

a)
b)
c)
d)
e)

)

Name and location of the batch plant

Date and serial number of the ticket
Designation of the work (name and location)
Compressive strength of concrete

Quantity of concrete

Truck number, load number and cumulative total
Time batched

Specified slump and air content

Admixture dosage

Water/cement ratio

Cement content

Maximum size of aggregate

Weights of fine and coarse aggregate
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n) Indication that all ingredients are as previously certified or approved
0) Temperature of mix

After discharge of the concrete provide the following information on the delivery
ticket:

a) Time that the discharge of the load was started and completed

b)  Amount of water added after batching (must be signed by the Engineer)
c)  Amount of admixture added after batching

Make record available to the Engineer for inspection.

Upon completion of the Work, deliver a copy of record and delivery slips to the
Engineer.

5.1.3 Product Delivery, HANDLING and Storage

5.1.3.1 Cement

Cement that has been in storage for more than 6 months, shall be tested for
suitability and for use, and subject to the approval of the Engineer.

5.2 PRODUCTS

5.2.1 Materials

5.2.1.1 Cement

To ASTM C150, Ordinary Portland Cement, Type | or equivalent, subject to the
approval of the Engineer.

Sulphate Resistant Portland Cement shall comply in all respects with AASHTO
standard specifications M85 Type |, BS 12, JSS 118/82 for Ordinary Portland
Cement, or the Jordan Standard Specifications JSS 214/93 for Possalonic Portland
Cement unless otherwise indicated.

Each consignment of cement shall be accompanied by Manufacturer’s certificate
giving results of their tests. If this certificate is not made available, then samples may
be taken from different bags or containers of the consignments suitably packed and
sent for testing to any approved materials testing laboratory in Jordan or the
Engineer’s laboratory on site at the Contractor’s expense.
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5.2.2 Aggregates

5.2.2.1 General

Aggregates shall be in accordance with ASTM C33, BS 882 and JSS 96/1993
requirements and shall be hard, strong, inert and durable, and shall be clean and free
from clay films and other adherent coatings.

Other types of aggregates, including gradings, not covered in ASTM C33 may be
permitted, provided sufficient data on the properties of concrete made from them is
provided.

The water absorption of the fine and coarse aggregates shall not exceed 2.5 percent
by weight.

Fine and coarse aggregates shall not contain any materials that are deleteriously
reactive with alkalis in the cement or concrete, or in amounts sufficient to cause
excessive expansion of concrete.

5.2.2.2 Fine Aggregates

Fine aggregates shall consist of natural silica sand (Sweileh), or the fines from the
secondary or tertiary crushing of approved sound rock, or other inert materials with
similar characteristics having durable particles subject to approval.

a. Sweileh sand or equivalent; The natural silica sand can be used, in concrete mix
provided that the percentage of Sweileh sand by weight does not exceed 23% of
combined aggregate used for one cubic meter of concrete or as determined by
concrete mix design.

b. Other Inert Materials: Crushed stone, fine aggregates or other combinations of
inert materials having durable particles can be used for concrete mix.

Gradation by sieve analysis shall be within the limits of Table 1 in ASTM C33.

The crusher fines and any natural sand shall, where necessary, be washed with
water complying with the requirements of this Specification.

Fine aggregate shall not contain iron pyrites, coal, mica, shale, or similar laminated
materials, flaky or elongated materials, shells and other porous or fragile particles,
soluble matter, alkalis and other deleterious materials in such form or in sufficient
guantity to affect adversely the strength or durability of the aggregate or concrete, or
any materials which would attack the reinforcement.
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Particles shall be clean and free from adherent coatings such as clay. The voided
shell content shall not exceed 5% by weight when determined by visual separation.

Fine aggregates shall be stored in bins, or on areas, which are self-draining, and in
such a manner as to preclude the entry of any foreign material. Adequate stocks of
fine aggregate shall be maintained to ensure uniformity of moisture content when
used.

5.2.2.3 Coarse Aggregates

Coarse aggregate shall consist of crushed stone or gravel composed of durable
pieces or uncrushed gravel from hard close-grained rock, excluding dolomite free
from organic matter, chemically stable, free from undesirable adherent coating such
as; oil, clay, petroleum products, ... etc. and not containing any deleterious
substances.

Aggregate shall, where necessary, be washed with water complying with the
requirements of this Specification.

Each specified size of coarse aggregate shall consist of an adequate percentage of
single sized aggregate applicable to its size. These separate components shall have
gradings as specified in Table 2 in ASTM C33.

The single sized aggregates shall be combined in proportions to give overall gradings
for coarse aggregate within the limits set out in Table 2 of ASTM C33.

The amounts or proportions of each single sized aggregate to be combined to form
the coarse aggregate, may be varied from time to time as may be necessary by the
nature and source of the coarse and fine aggregate used, in order to produce a
concrete of the maximum density and workability with the minimum water: cement
ratio.

Under no circumstances shall more than one single sized aggregate be delivered to
the place of gauging in one truck or lorry.

Aggregates shall be stored in single sizes in separate bins on clean self-draining
areas, and in such a manner as will preclude the entry of foreign materials.
Aggregates of different grades and sizes and from different sources shall be stored in
separate piles, and if these piles are close together they shall be separated by
bulkheads.

Should the coarse aggregate become segregated it shall be re-screened to the
grading requirements given hereinbefore. Washed aggregates are to be stockpiled
for drainage at least 24 hours before being batched.
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5.2.2.4 Shell Content

The maximum permissible shell content of aggregates shall not exceed the following
for specified nominal aggregate sizes:

40 2
20 5
10 10

5.2.2.5 Salts

a. Sulphate, expressed as total acid soluble SO; in each of the fine and coarse
aggregates, shall not exceed 0.4 percent by weight.

b. The amount of chlorides soluble in dilute nitric acid and expressed as equivalent
sodium chloride in each of the coarse aggregates shall not exceed 0.5 percent
by weight, and in the fine aggregates shall not exceed 0.1 percent by weight.
These limitations may be modified subject to compliance with the overriding
limitation given in (c.) below.

c. The total chloride, expressed as equivalent sodium chloride, from all sources
including the mixing water, shall not exceed 0.35% of the weight of the cement in
the separate mixes.

Indicator tests shall be carried out to confirm the above maxima are not exceeded.

5.2.2.6 Shrinkage of Concrete

The drying and shrinkage of concrete made with natural aggregates shall not exceed
0.045% determined in accordance with BS 1881, Part 5.

5.2.2.7 Aggregate Testing

Unless the Contractor can provide current data to the satisfaction of the Engineer
from an existing production facility, confirming compliance to the Specifications, he
shall arrange for the testing by an approved laboratory for all aggregates he
proposes to incorporate into the works. Aggregates shall be tested for size, shape,
classification, physical, mechanical and chemical properties in accordance with
ASTM C33 to ensure compliance with the Specifications.

The Contractor shall arrange for copies of all test results to be forwarded directly to
the Engineer from the laboratory for his review and approval.
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Aggregates that have been approved by the Engineer with respect to source and
properties may not subsequently be varied without the consent of the Engineer in
writing. During production, aggregates shall be tested at regular intervals by the
Contractor, to ensure continuing compliance with the Specifications.

The regime for testing shall be subject to the approval of the Engineer, due account
being taken of the effectiveness of the production control, and the type and amount
of impurities found in the initial testing.

5.2.2.8 Combined Aggregates Grading

Coarse aggregates and fine aggregates in each batch shall be combined in
proportions that will produce a mixture within the grading limits for combined
aggregates according to JSS 96/1987 or equivalent.

However, within these limitations, the relative proportions shall be subject to the
approval by the Engineer’'s Representative.

5.2.3 Mixing Water

All water used in concrete shall be clear, fresh water free from oil, acids, alkali, sugar,
vegetable substances, or any other contaminating agent.

If required by the Engineer’'s Representative, the water shall be tested in accordance
with BS 3148, ASTM-D-512, 516, AASHTO T-26 or in comparison with distilled
water.

Comparison shall be made by means of standard cement test for soundness, time of
setting and mortar strength. Any indication of unsoundness, change in item of setting
of plus or minus 30 minutes or more or a decrease of more than 10% in strength from
results obtained with mixtures containing distilled water shall be sufficient cause for
rejection of the water being tested.

5.2.4 Chemical Admixtures

Admixtures could be used with permission from the Engineer except as otherwise
provided in these Specifications.

The dosage of admixtures shall be in accordance with the manufacturers' instructions
and shall include a super plasticizer in order to retain workability with low water:
cement ratio.

The use of this admixture together with the use of any other admixture shall be
subject to the approval of the Engineer.
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5.2.5 Curing Compound

To ASTM C309

53 MIXES

5.3.1 General

All concrete shall be mixed in mechanically operated mixers.

All concrete shall be homogeneous and thoroughly mixed, and there shall be no
lumps or evidence of indisposed cement. Uniformity of concrete mixtures will be
determined by difference in slump or by variations in the proportion of coarse
aggregate.

The difference in slump, determined by comparing slump tests on two samples of
mixed concrete from the same batch or truckload, shall not exceed 20 mm. Variation
in the proportion of coarse aggregate will be determined from the test results of two
samples of mixed concrete from the same batch or truckload and the difference
between the two results shall not exceed 3%.

ACI or equivalent standards and codes requirements for concrete handling, mixing,
... etc. shall apply.

The Contractor, at his own expense, shall furnish samples of the freshly mixed
concrete and provide satisfactory facilities for obtaining the samples.

5.3.2 Grades of Concrete

5.3.2.1 Concrete Grade 30

Grade 30 concrete shall contain a minimum of 350 kg of cement per cubic meter of
concrete and shall have a minimum compressive strength of 300 kg/sg.cm at 28 days
when tested in accordance with T22 of AASHTO standard method, or GTS of MPWH

The cement used shall be defined under Section above. The maximum size of
aggregates used shall be 26 mm. No extra payment shall be made if extra cement
(with limitations) is used to achieve the required strength as per the approved mix
design.

5.3.2.2 Concrete Grade 15

Grade 15 concrete shall contain a minimum of 225 kg of cement per cubic meter and
shall have a minimum compressive strength of 150 kg/sg.cm at 28 days when tested
in accordance with T22 of AASHTO Standard method. or GTS of MPWH
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The cement used shall be as defined under Section 6.2.1.1 above. The maximum
size of aggregates used shall be 26 mm. No extra payment shall be made if extra
cement (with limitations) is used to achieve the required strength as per the approved
mix design.

5.3.3 Mix Design

Contractor shall submit to the Engineer for approval the mix design proportions for
each concrete type. Submittals shall include samples of materials, information on
material sources, calculation for each mix design, and the weights of each material to
be incorporated per cubic meter of each mix.

Unless the Contractor can provide detailed existing data showing that the proposed
mix proportions will produce the type of concrete required with adequate workability
for full compaction by the method to be used, trial mixes shall be prepared for three
separate batches of concrete under full-scale conditions and tested in accordance
with Section 10 of ASTM C685.

Early age tests, or accelerated curing methods which are capable of predicting the
28-day strength may be approved at the Engineer’s discretion. Trial mixes shall be
made until approval is obtained.

Once the mix design has been approved by the Engineer, no change will be
approved in the proportions of the constituent materials without additional trail mixes.

5.3.4 Water/Cement Ratios

The water/cement ratio shall be the least amount to give the workability necessary for
complete compaction of the wet concrete. As per MPWH specification. The
water/cement ratio approved for the design of each mix shall be strictly maintained.
The amount of water for each batch of concrete shall be controlled by direct
measurement by means of an adjustable regulating device.

The term “water/cement ratio” means the ratio, by weight, of water to cement in the
mix, expressed as a decimal. The water is that which is free to combine with the
cement in the mix including free water in the aggregate, but excluding water
absorbed by the aggregate.

The absorption moisture content is to be subtracted from the total moisture content of
the aggregates in order to determine the free moisture content of the aggregates.
The free moisture content of the aggregates is to be used in calculating the amount
of water to be added in the mix design. The absorption moisture contents of the
coarse and fine aggregates shall be determined in accordance with ASTM C127 and
C128 respectively.
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5.3.5 Production of Concrete

Production of concrete shall be generally in accordance with ACI 301, ACI 305R, and
the following:

5.3.5.1 General

The aggregates and the cement shall be accurately weighed and batched in the
correct proportions, before being loaded into the mixing plant. Use a separate
weighing device for cement measurement. The weighing equipment shall be of a
size and type adequate for the quantities involved and shall meet with the Engineer’'s
approval. The tolerance of the measuring devices used for batching cement, water,
or aggregate shall be + 3%.

The concrete shall be mixed in an approved mechanical batch-type concrete mixer,
complying with the requirements of Section 7 of ASTM C685: Batch Type Concrete
Mixers. Mix concrete to a uniform consistency and colour. The minimum time of
mixing after the addition of water shall be two minutes, unless otherwise approved.
Each concrete batch shall be discharged completely, before recharging the mixer.
The mixer shall not be charged over the capacity stated by the Manufacturer.

All plant shall be maintained in a clean, serviceable and accurate condition. A
certificate as to the accuracy of the weighing mechanism shall be submitted to the
Engineer and it shall be tested weekly thereafter for accuracy.

5.3.5.2 Ready-Mixed and Truck-Mixed Concrete

The Engineer’s written approval shall be obtained by the Contractor for all works on
which ready-mixed or truck-mixed concretes may be used. The Contractor shall
ensure that the ready-mixed concrete supplier will supply concrete to satisfy the
requirements of this Specification and to the general requirements of ASTM C94.

The Contractor shall obtain the Engineer’'s written approval of the supplier of the
ready-mixed concrete and he shall make suitable arrangements for the Supplier's
works to be available for inspection by the Engineer and for samples to be taken.

54 PREPARATION

5.4.1 General

Remove wood scraps and debris from areas in which concrete will be placed. Clean
areas thoroughly to ensure proper placement and bonding of concrete.
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5.4.2 Notification

Notify the Engineer and the independent testing agency at least 24 hours prior to the
proceeding of any concreting operation. Approval by the Engineer to place concrete
shall be contingent on formwork, and reinforcing steel placement, and evidence that
casting may be placed without stopping.

5.5 PLACING OF CONCRETE

5.5.1 Transportation and Placing of Concrete

5.5.1.1 General

To ACI 301, Chapter 8, ACI 305R

The Contractor shall obtain the approval of the Engineer to his proposed
arrangements before commencing with concreting.

All placing and compacting of concrete shall be carried out under the direct
supervision of a competent member of the Contractor’s staff.

The Contractor shall regard the compacting of the concrete as work of fundamental
significance, the object of which shall be to produce a concrete of maximum strength
and water tightness.

Concrete shall be thoroughly compacted during the operation of placing and shall be
thoroughly worked around the reinforcement and any embedded fixtures and into
corners of the formwork and moulds.

Unless otherwise approved by the Engineer, on basis of satisfactory site trails,
concrete shall not be dropped into place from a height exceeding two (2) meters.
Chutes or funnel tubes shall be used where heights exceed two (2) meters.

For compaction mechanical vibrators shall be used.

Verify correct placement of items to be embedded in concrete. Ensure that
reinforcement and inserts will not be disturbed during concrete placement.

Verify that concrete may be placed to lines and elevations indicated on Drawings,
with required clearance from reinforcement.

5.5.1.2 Concreting in Hot Weather

If the ambient temperature reaches 40°C, concreting operations shall be
discontinued unless the Contractor has the adequate means of cooling the
ingredients and keeping the temperature of mixed concrete below 32°C.
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In any event, the surface of freshly placed concrete shall be protected against drying
by covering it with wet Hessian cloth or burlaps and where practical continuous water
curing shall be applied during the first few hours after placement.

All concrete shall be kept moist on exposed surfaces for a period of 2 weeks.

All measures necessary shall be taken to avoid drying shrinkage cracking of
concrete, including but not limited to:

o Keeping sub grade moist yet free of standing water
e Preventing moisture loss continuously during curing period
e Planning concrete placing during cooler times of day

¢ Following provisions of ACI 305R

5.5.1.3 Concreting in Cold Weather

When the ambient temperature is less than 2°C, all concreting operations shall be
stopped and the freshly laid concrete shall be protected against freezing, unless the
Contractor uses adequate means to keep the temperature of mixed concrete above
13°C for thin sections and 7°C for massive sections.

5.5.1.4 Transportation

The Contractor shall notify the Engineer, in writing, giving details for the methods that
he proposes to use for transporting the concrete from the place of mixing to the place
of final deposit. It is to be handled as rapidly as practicable, by methods, which will
prevent the segregation or loss of the ingredients. The whole batch from the mixer
should be transported in one skip load.

The arrangements for transporting concrete to any part of the works shall be such
that all concrete shall be mixed, transported, deposited with the correct consistency,
consolidated and finished before setting has commenced, and shall not be
subsequently disturbed.

The discharge of concrete transported in a truck mixer or agitating truck equipment
shall be completed within 2 hours from the first introduction of the mixing water to the
cement and aggregates, unless otherwise approved by the Engineer.

5.5.1.5 Placing

Before placing the concrete, inform the Engineer so that he may approve the fixing of
all steel reinforcement and the cleanliness of the formwork. During the placing of the
concrete, a competent steel reinforcement fixer and carpenter shall be in continuous
attendance.
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The concrete shall be placed in a manner, which will prevent segregation, and shall
be deposited as nearly as practicable in its final position.

Concrete in walls and deep beams shall be placed in layers 450 mm deep over the
full length of the member, and each layer must be compacted before placing the next
layer. When less than a complete layer is placed in one operation, it shall be
terminated in a vertical bulkhead.

If there shall, from any cause, be an interruption of the work of placing concrete,
which shall cause any deposited concrete to remain for more than thirty minutes
before concreting recommences and fresh concrete is placed against it, then all
concrete deposited before the interruption began shall be taken out and not used
anywhere on the work. (The thirty minutes criterion may be reviewed at the time of
concrete mix approval if a retarding admixture is proposed). Alternatively, work may
be discontinued and the concrete allowed hardening for at least 24 hours, creating a
construction joint.

The joint shall then be scabbled, cleaned, soaked in water, and, if ordered by the
Engineer, a layer of grout or rich mortar shall first be placed before the next layer of
concrete is placed. When an interruption occurs in the placing of concrete, the
Engineer shall be informed immediately.

5.5.2 Concrete Finishes

5.5.2.1 Formed Concrete Surfaces

For finishes of surfaces which are not exposed or which are plastered subsequently,
use forms of sawn boards, sheet metal or other approved structurally sound material.

For fair-face finishes of surfaces that will be exposed in the finished work as
specified, use properly designed formwork or moulds of timber, plywood, plastic or
steel.

5.5.2.2 Unformed Concrete Surfaces

Use a straight edge or a vibrating screed to bring the surface to the levels indicated
on the drawings and sloped to drainage points where required. Immediately behind
the screeding operation, the concrete shall be further consolidated and levelled with
a bull float. The final finish shall be as indicated on the drawings and shall be either
Type 1, Type 2 or Type 3, which are defined as follows:

Type 1 Finish (Trowelled Finish): After screeding and bull floating, apply one or more
mechanical steel trowellings as necessary to produce a smooth finish free of all
irregularities.
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Type 2 Finish (Wood Float Finish): After screeding and bull floating, finish with a
wood float.

or alternatively:

Type 3 finish: After screeding and bull floating, finish elevated slabs and slabs-on-
grade with a steel trowel and light broom finish.

Unless noted otherwise, external slabs on grade shall be completed and finished in
accordance with the requirements of Clause 1026 of the “Specification for Highway
Works” published by the U.K. Department of Transport. All surfaces shall be brush
finished in the direction of falls.

5.5.3 Floor Toppings

Where indicated on the drawings shall be in accordance with ACI 301.

5.5.4 Curing

To ACI 301, ACI 305R, and as follows:

The most important time for curing is the first 12 hours after placing. It is of extreme
importance to prevent the loss of moisture during this period.

During spells of very dry and hot weather, particular attention shall be paid to the
prevention of premature drying out and the formation of shrinkage cracks. Do not
place concrete which has a temperature in excess of 30°C.

In the event that efflorescence, stains, oil, grease, or other unsightly accumulation of
foreign materials are visible on the exposed surfaces of finished concrete, such
blemishes shall be removed. Such action may cover all exposed concrete, or when
irregular overlapping can be avoided, only such parts as are affected by the stains or
unsightly appearances. Cleansing shall be carried out in a manner as approved by
the Engineer.

5.5.5 Construction Joints

Under no condition should discontinuous casting be allowed, if this occurs, the
Contractor is required to implement construction joints and submit technical proposal
to achieve necessary bond between the old and new concrete.

The position of all construction joints shall be approved by the Engineer before the
work commences and shall be as detailed on the drawings.

Construction joints between different grades of concrete or mixes using different
cements shall be positioned as the Engineer shall direct.
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No construction joint shall be made without a proper stop board, which is to be fixed
in a position at right angles to the plane of construction, unless otherwise directed.

Where work is to be cast against an old concrete surface, the latter shall be
thoroughly hacked, swept clean and wetted immediately before placing.

Construction joints in the intermediate spans of a continuous series of beams, and
similarly of slabs, shall be formed within the middle third of the span, or as
determined by the Engineer.

Construction joints in columns and walls shall be formed 15 mm above the junction of
the vertical member and the soffit of the beam or slab, 50 mm below haunches, and
at positions defined by “kickers”.

The Contractor shall take all necessary steps by means of timber edgings, etc., of a
type approved by the Engineer, to ensure an exact horizontal straight finish to the
outside edge of any lift of concrete. This shall apply also to all vertical joints or to any
stoppage joints, which may arise during the construction of work, the lines of which
shall be straight and regular.

5.5.6 Control Joints

Crack-control joints in slabs-on-grade shall be cut, when specified, using power-
driven abrasive or diamond blades. Cutting of joints shall begin as soon as the
concrete surface has hardened sufficiently to resist ravelling as the cut is made, and
before shrinkage cracks form in the concrete.

Alternatively, control joints may be formed by placing strips in the forms or by hand
tooling of plastic concrete. Crack-control joints in concrete walls shall be formed or
cut.

5.6 FIELD QUALITY CONTROL

5.6.1 Concrete Quality

To ACI 301 and BS 1881, Part 116.

5.7 ADJUST AND CLEAN

5.7.1 Defective Concrete

Concrete not meeting requirements of Specifications and Drawings shall be
considered defective concrete.
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Modify or replace concrete not conforming to lines, details and grades specified
herein, or as indicated on Drawings.

Repair or replace concrete not properly placed, resulting in excessive honeycombing

and

other defects in critical areas of stress.

Strengthen or replace concrete failing to meet strength requirements.

5.8

1.

5.9

5.9

PATCHING HOLES IN CONCRETE

Holes which are less than 12 inches (304.8mm) in the least dimension and
extend completely through concrete members shall be filled.

Small holes in members which are water-bearing or in contact with soil or other
fill material and where a face of the member is exposed to view shall be filled
with non-shrink grout.

Holes which are greater than 12 inches (304.8mm) in the least dimension shall
have a key way chipped into the edge of the opening all around, unless a formed
key way exits. The holes shall then be filled with concrete.

Holes which are larger than 24 inches (609.6mm) in the least dimension and
which do not have reinforcing steel extending from the existing concrete, shall
have reinforcing steel set in grout in drilled holes. The reinforcing added shall
match the reinforcement in the existing concrete structure unless indicated
otherwise.

Large holes in members which are water bearing or in contact with soil or other
fill shall have a bentonite type water stop material placed around the perimeter of
the hole.

REINFORCEMENT STEEL

1 General

5.9.1.1 The Requirement

The Contractor shall furnish, fabricate and place all concrete reinforcement steel,
welded wire fabric, couplers and concrete inserts for use in reinforced concrete and
masonry construction and shall perform all appurtenant works, including all the wires,
clips, supports, chairs, spacers and other accessories, all in accordance with the
Contract Documents.
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5.9.
Cc

ACI

ACI

2 Reference Specifications, Codes and Standards
S

315 Details and Detailing of Concrete Reinforcement.

318 Building Code Requirements for Reinforced Concrete.

CRSI MSP-1 Concrete Reinforcing Steel Institute Manual of Standard Practice.

WRI

Manual of Standard Practice for Welded Wire Fabric.

AWS D1.4  Structural Welding Code — Reinforcing Steel.

ASTM A 82 Steel Wire, Plain, for Concrete Reinforcement.

ASTM A 185 Welded Steel Wire Fabric, Plain for Concrete Reinforcement.

ASTM A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

ASTM A 775 Epoxy-Coated Reinforcing Steel Bars.

5.9.

a.

3 Contractor Submittals

The Contractor shall furnish shop bending diagrams, placing lists and drawings
of all reinforcement steel.

Details of the concrete reinforcement steel and concrete inserts shall be
submitted by the Contractor at the earliest possible date after receipt by the
Contractor of the Notice to Proceed. Said details of reinforcement steel for
fabrication and erection shall conform to ACI 315 and the requirements specified
and shown. The shop bending diagrams shall show the actual lengths of bars, to
the nearest (cm) measured to the intersection of the extensions (tangents for
bars of circular cross section) of the outside surface. The shop drawings shall
include bar placement diagrams which clearly indicate the dimensions of each
bar splice.

Where mechanical couplers are required or permitted to be used to splice
reinforcement steel, the Contractor shall submit manufacturer’s literature which
contains instructions and recommendations for installation for each type of
coupler used; certified test reports which verify the load capacity of each type
and size of coupler used; and shop drawings which show the location of each
coupler with details of how they are to be installed in the formwork.

If reinforcement steel is spliced by welding at any location, the Contractor shall
submit mill test reports which shall contain the information necessary for the
determination of the carbon equivalent as specified in AWS D1.4. The Contractor
shall submit a written welding procedure for each type of weld for each size of
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bar which is to be spliced by welding; merely a statement that AWS procedures
will be followed is not acceptable.

5.9.4 Quality Assurance

a.

If requested by the Engineer, the Contractor shall provide samples from each
heap of reinforcement steel delivered in a quantity adequate for testing. Costs of
tests will be paid by the Contractor.

Tensile strength tests and bending tests from the samples shall be carried out
according to ASTM A615 and as directed by the Engineer.

If reinforcement steel is spliced by welding at any location, the Contractor shall
submit certifications of procedure qualifications for each welding procedure used
and certification of welder qualifications, for each welding procedure, and for
each welder performing the work. Such qualifications shall be as specified in
AWS D1.4.

If requested by the Engineer, the Contractor shall provide samples of each type
of welded splice used in the work in quantity and of dimensions adequate for
testing. At the discretion of the Engineer, radiographic testing of direct butt-
welded splices will be performed. The Contractor shall provide assistance
necessary to facilitate testing. The Contractor shall repair any weld which fails to
meet the requirements of AWS D1.4. The costs of testing will be paid by the
Contractor.

5.9.5 Products

5.9.5.1 Reinforcement Steel

a. Reinforcement Steel Bars for all cast-in-place reinforced concrete construction
shall conform to the following requirements:

1. Bar reinforcement shall conform to the requirements of ASTM A 615 for
Grade 60 Billet Steel Reinforcement, JSS 441/94, JSS 442/94 or as
otherwise shown on drawings.

2. Welded wire fabric reinforcement shall conform to the requirements of
ASTM A 185 or equivalent and the details shown; provided, that welded wire
fabric with longitudinal wire of W4 size wire and smaller shall be either
furnished in flat sheets or in rolls with a core diameter of not less than 250
mm; and provided further, that welded wire fabric with longitudinal larger
than W4 size shall be furnished in flat sheets.

3. Spiral reinforcement shall be cold-drawn steel wire conforming to the
requirements of ASTM A 82.
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Each bundle of steel shall be tagged at the mill with an identifying mill tag,
showing the name of the mill and the melt or batch number. This tag shall
be a metal tag attached with a lead seal and placed in an exposed position
for easy identification by the Engineer's Representative. Certified mill test
on each batch showing physical and chemical analyses shall be available to
the Engineer's Representative at the time of sampling. Two or more
samples, each 70 cm long, shall be taken at random from each size in each
melt or batch. All samples shall be furnished by the Contractor at his
expense.

Accessories:

1. Accessories shall include all necessary chairs, slab bolsters, concrete
blocks, tie wires, dips, supports, spacers, and other devices to position
reinforcement during concrete placement.

2. Concrete blocks (dobies), used to support and position reinforcement steel,
shall have the same or higher compressive strength as specified for the
concrete in which it is located.

3. Wire ties shall be embedded in concrete block bar supports.

Epoxy coating for reinforcing and accessories, where specified or shown, shall
conform to ASTM A 775.

5.9.6 Mechanical Couplers

a.

Mechanical couplers shall be provided where shown and where approved the
Engineer. The couplers shall develop a tensile strength which exceeds 125
percent of the yield strength of the reinforcement bars being spliced at each
splice.

Where the type of coupler used is composed of more than one component, all
components required for a complete splice shall be supplied. This shall apply to
all mechanical splices, including those splices intended for future connections.

The reinforcement steel and coupler used shall be compatible for obtaining the
required strength of the connection. Straight threaded type couplers shall require
the use of the next larger size reinforcing bar or shall be used with reinforcing
bars with specially forged ends which provide upset threads which do not
decrease the basic cross section of the bar.
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5.9.7 Welded Splices

a. Welded splices shall be provided where shown and where approved by the
Engineer. All welded splices of reinforcement steel shall develop a tensile
strength which exceeds 125 percent of the yield strength of the reinforcement
bars which are connected.

b. All materials required to conform the welded splices to the requirements of AWS
D1.4 shall be provided.

5.9.8 Epoxy Grout

a. Epoxy for grouting reinforcing bars shall be specifically formulated for such
application, for the moisture condition, application temperature and orientation of
the hole to be filled.

5.9.9 Execution

5.9.9.1 General

a. All reinforcement steel, welded wire fabric, couplers and other appurtenances
shall be fabricated, and placed in accordance with the requirements of the
Building Code and the supplementary requirements specified herein.

5.9.10 Fabrication

5.9.10.1 General

1. Reinforcement steel shall be accurately formed to the dimensions and shapes
shown, and the fabricating details shall be prepared in accordance with ACI 315
and ACI 318, expect as modified by the Drawings. Stirrups and tie bars shall be
bent around a pin having a diameter not less than 6 times the bar diameter,
except for bars larger than 25 mm, in which case the bends shall be made
around a pin of 8 bar diameters. Bars shall be bent cold.

2. The Contractor hall fabricates reinforcement bars for structures in accordance
with bending diagrams, placing lists and placing drawings. Said drawings,
diagrams and lists shall be prepared by the Contractor.

3. Fabricating Tolerances: Bars used for concrete reinforcement shall meet the
following requirements for fabricating tolerances:

1. Sheared length: £ 25 mm — 12 mm.

2. Depth of truss bars: + 0.
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3. Stirrups, ties and spirals: £ 12 mm.

4. All other bends: + 25 mm.

5.9.11 Placing

a.

Reinforcement steel shall be accurately positioned as shown on the Drawings
and approved shop drawings,, and shall be supported and wired together to
prevent displacement, using annealed iron wire ties or suitable clips at
intersections. All reinforcement steel shall be supported by concrete, plastic or
metal supports, spacers or metal hangers of sufficient strength to resist crushing
under full load and rigid enough to prevent any displacement of the
reinforcement steel. Where concrete is to be placed on the ground, supporting
concrete blocks (or dobies) shall be used, in sufficient numbers to support the
bars without settlement, but in no case shall such support be continuous. All
concrete blocks used to support reinforcement steel shall be tied to the steel with
wire ties which are embedded in the blocks. For concrete over formwork, the
Contractor shall furnish concrete, metal, plastic, or other acceptable bar chairs
and spacers.

Limitations on the use of bar support materials shall be as follows:

1. Concrete Dobies: permitted at all locations except where architectural finish
is required.

2.  Wire Bar Supports: permitted only at slabs over dry areas, interior dry wall
surfaces, and exterior wall surfaces.

3. Plastic Bar Supports: permitted at all locations except on grade.

Tie wires shall be bent away from the forms in order to provide the specified
concrete coverage.

Bars additional to those shown which may be found necessary or desirable by
the Contractor for the purpose of securing reinforcement in position shall be
provided by the Contractor at his own expense.

Unless otherwise specified, reinforcement placing tolerances shall be within the
limits specified in Section 7.5 of ACI 318 except where in conflict with the
requirements of the Building Code.

Bars may be moved as necessary to avoid interference with other reinforcement
steel, conduits, or embedded items. If bars are moved more than one bar
diameter, or enough to exceed the above tolerances, the resulting arrangement
of bars shall be as acceptable to the Engineer.
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Welded wire fabric reinforcement placed over horizontal forms shall be
supported on slab bolsters. Slab bolsters shall be spaced not more than 75 cm
on centres, shall extend continuously across the entire width of the
reinforcement mat, and shall support the reinforcement mat in the plane shown.

Welded wire fabric placed over the ground shall be supported on wired concrete
blocks (dobies) spaced not more than 90 cm on centres in any direction. The
construction practice of placing welded wire fabric on the ground and hooking
into place in the freshly placed concrete shall not be used.

Accessories supporting reinforcing bars shall be spaced such that there is no
deflection of the accessory from the weight of the supported bars. When used to
space the reinforcing bars from wall forms, the forms and bars shall be located
so that there is no deflection of the accessory when the forms are tightened into
position.

All wires, blocks, chairs, other supporting devices and accessories shall be
furnished by the Contractor at his own expense.

5.9.12 Spacing of Bars

a.

The clear distance between parallel bars (except in columns and between
multiple layers of bars in beams) shall be not less than the nominal diameter of
the bars or less than 1-1/3- times the maximum size of the coarse aggregate, nor
less than 25 mm.

Where reinforcement in beams or girders is placed in 2 or more layers, the clear
distance between layers shall be not less than 25 mm.

In columns, the clear distance between longitudinal bars shall be not less than 1-
1/2 times the bar diameter, nor less than 1-1/2 times the maximum size of the
coarse aggregate, nor less than 40 mm.

The clear distance between bars shall also apply to the distance between a
contact splice and adjacent splices or bars.

5.9.13 Splicing

5.9.13.1 General

1. Reinforcement bar splices shall only be used at locations shown. When it is
necessary to splice reinforcement at points other than where shown, the
character of the splice shall be as acceptable to the Engineer.

2. Unless otherwise indicated, dowels shall match the size and spacing of the
spliced bar.
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5.9.13.2 Splices of Reinforcement

1.

The length of lap for reinforcement bars, unless otherwise shown shall be in
accordance with ACI 318-95.

Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining
sheets shall be securely tied together with No. 14 tie wire, one tie for each 2
running meter. Wires shall be staggered and tied in such a manner that they
cannot slip.

Splices in column spiral reinforcement, when necessary, shall be made by
welding or by a lap of 1-1/2 turns.

5.9.13.3 Bending or Straightening

Reinforcement shall not be straightened or rebent in a manner, which will injure the
materials. Bars with kinks or improper bends shall not be used. All bars shall be bent
cold, unless otherwise permitted by the Engineer. No bars partially embedded in
concrete shall be filed-bent except as shown or specifically permitted by the
Engineer.

4.9.13.3.1  Couplers which are located at a joint face shall be a type which can be

set either flush or recessed from the face of concrete. The couplers
shall be sealed during concrete placement to completely eliminate
concrete or cement paste from entering. Couplers intended for future
connections shall be recessed a minimum of 12mm from the concrete
surface. After the concrete is placed, the coupler shall be plugged with
plastic plugs which have on O-ring seal and the recess filled with
sealant to prevent any contact with water or other corrosive materials.
Threaded couplers shall be plugged.

4,9.13.3.2 Unless noted otherwise, mechanical coupler spacing and capacity

shall match the spacing and capacity of the reinforcing shown for the
adjacent section.

5.9.14 Cleaning and Protection

a. Reinforcement steel shall at all items be protected from conditions conducive to
corrosion until concrete is placed around it.

b. The surfaces of all reinforcement steel and other metalwork to be in contact with
concrete shall thoroughly cleaned of all dirt, grease, loose scale and rust, grout,
mortar and other foreign substances immediately before the concrete is placed.
Where there is delay in depositing concrete. Reinforcement shall be reinspected
and, if necessary recleaned.
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5.10 CONCRETE FORMWORK

5.10.1 General

5.10.1.1 The Requirement

The Contractor shall furnish concrete formwork, bracing, shoring and supports and

shall design and construct false work in accordance with the Contract Documents.

5.10.2 Reference Specifications, Codes and Standards

ACI 117 Standard Tolerances for Concrete Construction and Materials.

ACI 347 Guide to Formwork for Concrete.

5.10.3 Contractor Submittals

a. Manufacturers’ information demonstrating compliance with requirements,

regarding:

1. Form ties and related accessories, including taper tie plugs, if taper ties are

used.
2. Form gaskets.
3. Form release agent, including NSF certification.

4. List of form materials and locations for use.

b. S D : Detailed plans of the falsework proposed to be used. Such
plans shall be in sufficient detail to indicate the general layout, sizes of members,
anticipated stresses, grade of materials to be used in the falsework, means of
protecting existing construction which supports false work, and typical soil
conditions. Shop drawings shall also include a list of form material and locations

for use.

C. C D : The Contractor’s attention is directed
to the provisions which require that all falsework or vertical shoring installations
where the height of the falsework or vertical shoring as measured from the top of
the sills to the soffit of the superstructure, exceeds 4.3m, or where individual
horizontal span lengths exceed 4.9m, or provision for vehicular or railroad traffic
through falsework or vertical shoring is made, shall be approved and signed by a
civil engineer, provided further, that a copy of the falsework plan or shoring

layout shall be available on the job site at all times.
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5.10.4 Quality Assurance

Tolerances: The variation from required lines or grade shall not exceed 6 mm in 9.84
ft and there shall be no offsets or visible waviness in the finished surfaces. All other
tolerances shall be within the tolerances of ACI 117.

5.10.5 Products

5.105.1 General

a. Except as otherwise expressly accepted by the Engineer, lumber brought on
the Site for use as forms, shoring, or bracing shall be new material. Forms shall
be smooth surface forms and shall be of the following materials:

Walls - Steel or plywood panel

Columns - Steel, plywood or fiber glass

Roof and Floor - Plywood

All Other Work - Steel pales, plywood or tongue and groove lumber.

b. Form materials which may remain or leave residues on or in the concrete shall
be certified as compliant with NSF Standard 61.

5.10.6 Form and Falsework Materials

a. Materials for concrete forms, formwork and falsework shall conform to the
following requirements:

1. Lumber shall be Douglas Fir or Southern Yellow Pine, construction grade
of better, in conformance with US Product Standard PS 20.

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin
bonded, exterior type Douglas Fir or Southern Yellow Pine plywood
manufacturer especially for concrete formwork, shall conform to the
requirements of PS 1 for Concrete Forms, Class | and shall be edge
sealed.

3. Form materials shall be metal, wood, plywood or other material that will
not adversely affect the concrete and will facilitate placement of concrete
to the shape, form, line and grade indicated. Metal forms shall
accomplish such results. Wood forms for surfaces to be painted shall be
Medium Density Overlaid plywood, MDO Ext. Grade.
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b.

Unless otherwise indicated, exterior corners in concrete members shall be
provided with 20 mm chamfers or be tooled to 13 mm radius. Re-entrant
corners in concrete members shall not have fillets unless otherwise indicated.

5.10.7 Form Ties

a.

Form ties shall be provided with a plastic cone or other suitable means for
forming a conical hole to insure that the form tie may be broken off back of the
face of the concrete. The maximum diameter of removable cones for rod ties,
or of other removable form-tie fasteners having a circular cross-section, shall
not exceed 40 mm and all such fasteners shall be such as to leave holes of
regular shape for reaming. Form ties for water-retaining structures shall have
integral water stops that tightly fit the form tie so that they cannot be moved
from mid-point of the tie.

Removable taper ties may be used when approved by the Engineer. A
performed neoprene or polyurethane tapered plug sized to seat at the centre of
the wall shall be inserted in the hole left by the removal of the taper tie.

5.10.8 Execution

5.10.8.1 General

a.

Forms to confine the concrete and shape it to the required line shall be used
wherever necessary. The Contractor shall assume full responsibility for the
adequate design of all forms, and any forms which are unsafe or inadequate in
any respect shall promptly be removed from the Work and replaced. Worker
protection from protruding reinforcement bars shall be provided in accordance
with applicable safety codes. A sufficient number of forms of each kind shall be
available to permit the required rate of progress to be maintained. The design
and inspection of concrete forms, falsework and shoring shall comply with
applicable local and International regulations. Plumb and string lines shall be
installed before concrete placement and shall be maintained during placement.
Such lines shall be used by Contractor’'s personnel and by the Engineer and
shall be in sufficient number and properly installed. During concrete placement,
the Contractor shall continually monitor plumb and string line from positions
and immediately correct deficiencies.

Concrete forms shall conform to the shape, lines and dimensions of members
required, and shall be substantial, free from surface defects and sufficiently
tight to prevent leakage. Forms shall be properly braced or tied together to
maintain their position and shape under a load of freshly-placed concrete. If
adequate foundation for shores cannot be secured, trussed supports shall be
provided.
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5.10.8.2 Form Design

Formwork shall be constructed to attain the required surface textures of the
structures and remains rigid and grout tight during the placing and setting of
concrete.

Forms shall be true in every respect to the required shape and size of permanent
work shown on drawings, shall conform to the established alignment and grade, and
shall be of sufficient strength and rigidity to maintain their position and shape under
the loads and operations incident to placing and vibrating the concrete. Suitable and
effective means shall be provided on all forms for holding adjacent edges and ends
of panels and sections tightly together and in accurate alignment so as to prevent the
formation of ridges, fins, offsets, or similar surface defects in the finished concrete.
Plywood, 16 mm and greater in thickness, may be fastened directly to studding if the
studs are spaced close enough to prevent visible deflection marks in the concrete,
The forms shall be tight so as to prevent the loss of water cement and fines during
placing and vibrating of the concrete. Specifically, the bottom of wall forms that rest
on concrete footings or slabs shall be provided with a gasket to prevent loss of fines
and paste during placement and vibration of concrete. Such gasket may be a 25 mm
to 40 mm diameter polyethylene rod held in position to the underside of the wall form.
Adequate cleanout holes shall be provided at the bottom of each lift of forms the size,
number and location of such cleanouts shall be as acceptable to the Engineer.
Whenever concrete cannot be placed from the top of wall form in manner that meets
the requirements of the Contract Documents, form windows shall be provided in the
size and spacing needed to allow placement of concrete to the requirements of
“Cast-in-Place Concrete.” The size, number and location of such form windows shall
be as acceptable to the Engineer.

All exposed sharp edges shall be chamfered with triangular fillets not less than 2cm
by 2cm to prevent mortar runs and to preserve smooth, straight lines, unless
otherwise directed by the Engineer.

5.10.8.3 Construction

a. Vertical Surfaces: All vertical surfaces of concrete members shall be formed,
except where placement of the concrete against the ground is indicated. Not less
than 25 mm of concrete shall be added to the indicated thickness of a concrete
member where concrete is permitted to be placed against trimmed ground in lieu
of forms. Permission to do this on other concrete members shall be granted only
for members of comparatively limited height and where the character of the
ground is such that it can be trimmed to the required lines and will stand securely
without caving or soughing until the concrete has been placed.

b. Construction Joints: Concrete construction joints will not be permitted at
locations other than those indicated, except as may be acceptable to the
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Engineer. When a second lift is placed on hardened concrete, special
precautions shall be taken in the way of the number, location and tightening of
ties at the top of the old lift and bottom of the new to prevent any unsatisfactory
affect whatsoever on the concrete.

c. Pipe stubs, iron steps and anchor bolts shall be set and solidly and firmly fixed in
the forms where required and at locations as shown on drawings.

d. Form Ties:

1. Embedded Ties: Holes left by the removal of form tie cones shall be reamed
with suitable toothed reamers so as to leave the surface of the holes clean
and rough before being filled with mortar. Wire ties for holding forms will not
be permitted. No form-tying device or part thereof, other than metal, shall be
left embedded in the concrete. Ties shall not be removed in such manner as
to leave a hole extending through the interior of the concrete members. The
use of snap-ties which cause spilling of the concrete upon form stripping or
tie removal will not be permitted. If steel panel forms are used, rubber
grommets shall be provided where the ties pass through the form in order to
prevent loss of cement paste. Where metal rods extending through the
concrete are used to support or to strengthen forms, the rods shall remain
embedded and shall terminate not less than 25 mm back from the formed
face of the concrete.

2. Removable Ties: Where taper ties are approved for use, the larger end of
the taper tie shall be on the wet side of walls in water retaining structures.
After the taper tie is removed, the hole shall be thoroughly cleaned and
roughened for bond. A precast neoprene or polyurethane tapered plug shall
be located at the wall centreline. The hole shall be completely filled with
non-shrink grout for water bearing and below-grade walls. The hole shall be
completely filled with non-shrink or regular cement grout for above-grade
walls which are dry on both sides. Exposed faces of walls shall have the
outer 50 mm of the exposed face filled with a cement grout which shall
match the color and texture of the surrounding wall surface.

5.10.8.4 Reuse of Forms

Forms may be reused only if in good condition and only if acceptable to the Engineer.
Light sanding between uses will be required wherever necessary to obtain uniform
surface texture on all exposed concrete surfaces. Exposed concrete surfaces are
defined as surfaces which are permanently exposed to view. In the case of forms for
the inside wall surfaces of hydraulic/water retaining structures, unused tie rod holes
in forms shall be covered with metal caps or shall be filled by other methods
acceptable to the Engineer.
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5.10.8.5 Removal of Forms

Careful procedures for the removal of forms shall be strictly followed, and this work
shall be done with care so as to avoid injury to the concrete. No heavy loading on
green concrete will be permitted. In the case of roof slabs and above-ground floor
slabs, forms shall remain in place until test cubes for the roof concrete attain a
minimum compressive strength of 75 percent of the 28-day strength. No forms shall
be disturbed or removed under an individual panel or unit before the concrete in the
adjacent panel or unit has attained 75 percent of the 28-day strength and has been in
place for a minimum of 7 days. The time required to establish said strength shall be
as determined by the Engineer who makes several test cubes for this purpose from
concrete used in the first group of roof panels placed. If the time so determined is
more than the 7-days minimum, then that time shall be used as the minimum length
of time. Forms for vertical walls of water holding structures shall remain in place at
least 36 hours after the concrete has been placed. Forms for parts of the Work not
specifically mentioned therein shall remain in place for periods of time as
recommended in ACI 347.

5.10.8.6 Maintenance of Forms

Forms shall be maintained at all times in good condition, particularly as to size,
shape, strength, rigidity, tightness and smoothness of surface. Before each
concreting operation is commenced formwork shall be carefully examined and
thoroughly cleaned and concrete contract faces of the works shall be treated with an
approved release agent. The Contractor shall take particular care to ensure that no
release agent comes in contract with reinforcement. The form surfaces shall be
treated with a no staining mineral oil or other lubricant acceptable to the Engineer.
Any excess lubricant shall be satisfactorily removed before placing the concrete.
Where field oiling of forms is required, the Contractor shall perform the oiling at least
two weeks in advance of their use. Care shall be exercised to keep oil off the
surfaces of steel reinforcement and other metal items to be embedded in concrete.

5.10.8.7 Falsework

a. The Contractor shall be responsible for the design, engineering, construction,
maintenance and safety of all falsework, including staging, walkways, forms
ladders and similar appurtenances.

b. Falsework shall be designed and constructed to provide the necessary rigidity
and to support the loads. Falsework for the support of a superstructure shall be
designed to support the loads that would be imposed if the entire superstructure
were placed at one time.
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5.11 CONCRETE FINSHING

5.11.1 General

5.11.1.1 Summary

A. S | Concrete surface preparation and finishes shown on the
drawings or inferable there from and / or as specified in accordance with the
requirements of the Contract Documents, work includes but is not limited to the
following:.

1. Concrete Floor Sealer.

5.11.1.2 References

A. American Concrete Institute (ACI):

1. ACI1304:*Recommended Practice for Measuring, Mixing,
Transporting and Placing Concrete”.

2. AC1 305 :"Hot Weather Concreting”.

B. American Society for Testing and Materials (ASTM):

1. ASTM C 156: “Test method for water retention by concrete curing materials”.
2. ASTM C 171: “Specification for sheet materials for curing concrete”.
3. ASTM C 309: “Specification for liquid membrane forming compounds for curing

concrete”.

C. British Standards Institute (BSI):

BS 12 : “Portland Cement”.

BS 410: “Test Sieves”.

BS 882: “Aggregate from Natural Sources”.

BS 1881: “Methods of Testing Concrete”.

BS 3148: “Tests for Water for Making Concrete”.
BS 4550: “Methods of Testing Cement”.

2 T o

5.11.1.3 System Description

A. Only materials of known quality shall be incorporated in the work. All
materials shall be properly selected, reviewed with the Engineer before use
and maintained during shipment, storage and use.

B. Regardless of reviews by the Engineer, the Contractor shall be responsible
for all materials, methods and the work. If any work does not satisfy the Contract
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Documents, implement the removal, replacement or remedial work and
revise procedures or materials to prevent recurrence of unacceptable work.

5.11.1.4 Submittals

A. Product Samples: Submit to the Engineer in accordance with the
requirements of the Contract Document samples of concrete accessories
of every type to be used.

B. Mill Tests: Furnish the Engineer with certified mill test reports for cement.

C. Pre-installation meeting: Four weeks prior to pouring of finished concrete
slabs, arrange for an onsite pre-installation meeting of the manufacturers of
the concrete curing compound, seal and hardener manufacturer, together
with Contractor and Engineer to finalize application procedure and site
conditions.

5.11.1.5 Quality Assurance

A. Applicator Qualifications: Flooring finishes shall be executed by trained and
qualified workman.

5.11.1.6 Delivery, Storage and Handling

A. Deliver all packaged materials to the site in original unopened containers
clearly indicating manufacturers name, brand name and other identifying
information.

B. Store materials in a dry, well ventilated location, off the ground and in such
manner as to prevent damage or intrusion of foreign matter. All materials had
become damaged or otherwise unfit for use during delivery or storage shall be
replaced.

5.11.2 Products

5.11.2.1 Acceptable Manufacturers

No specified manufacturers for this tender, However Products and materials provided
by the contractor shall be comply with the requirements of contract documents and
subject to the client and Engineer approval and the Engineer and the client have the
right to reject any submittal without any liability towards the contract.
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5.11.2.2 Materials
D

Concrete Floor sealer, is Epoxy floor sealer, dispersed in water and solvent-free,
non-flammable and provides high chemical, oil, petrol, water and abrasion
resistance, superior hardness, wear and hot-tyre resistance and for use in all above
water areas

1. 1st. Coat floor seal.
2. 2nd.Coat final seal.

And all as per manufacturer's documentation and recommendations.

5.11.3 Execution

5.11.3.1 Examination

A. Examine the substrate, adjoining construction and the conditions under which
the work is to be installed. Do not proceed with the work until unsatisfactory
conditions have been corrected.

5.11.3.2 Preparation

A. Clean the substrates to remove grease Latinate and other substances which may
adversely affect the adhesion of the work. Use dilute solution of monistic
acid, chipping of the surface, or any other method of cleaning required
including light grit blasting surface grinding like similar methods. Leave the
surfaces thoroughly clean and wet with as much water as it will absorb.

B. Keep the substrates wet continuously overnight, but in no case for less than 6 hours,
before work is applied.

5.11.3.3 Application

1. Apply in accordance with the manufacturer's recommendations.

2. Sprays apply as evenly as possible to the concrete.

3. Apply as soon as the initial surface sleeve has disappeared from the concrete surface.
4. Apply at the rate specified by the manufacturer's recommendation.
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5.11.3.4 Curing and Protection

A. Work may be cured in lieu of moist spraying by covering with waterproof paper,
polyethylene sheeting or other approved opaque waterproof covering for at least
7 days after finishing.

B. After curing keep the work covered to protect it from damage during the progress
of other work.
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6.1 FABRICATED METAL WORK

6.1.1 General

6.1.1.1 Description

This section covers all items fabricated from metal shapes, plates, sheet, rods, bars
or castings and all other wrought or cast metal except structural steel, metal stairs,
pipe railings, anchor bolts and fasteners, component parts of equipment, pipe railing
to be furnished at the locations indicated on the drawings. Unless otherwise indicated
on the drawings or permitted by the Engineer, all railings shall be constructed of
galvanized steel pipe and shall be of the same type and design.

Handrails, where indicated on the Drawings, shall have galvanized steel kick plates
as detailed on the Drawings.

This section also covers pipe hangers, brackets, and supports. Pipe supports shall
be furnished complete with all necessary expansion studs and anchors, bolts, nuts,
rods, washers, and other accessories.

In certain locations, pipe supports, anchors, and expansion joints have been
indicated on the Drawings, but no attempt has been made to indicate every pipe
support, anchor, and expansion joint. It shall be the Contractor's responsibility to
provide a complete system of pipe supports, to provide expansion joints, and to
anchor all piping, in accordance with this section. Additional pipe supports may be
required adjacent to expansion joints or couplings.

Concrete and fabricated steel supports shall be as indicated on the Drawings or, in
the absence of such requirements, as permitted by the Engineer.

All fabricated steel items and supports shall be protected against corrosion by either
hot dip galvanization or epoxy coating as specified in the specifications.

Fabricated metal items which are detailed on the Drawings but not mentioned
specially herein shall be fabricated in accordance with the applicable requirements of
this section.

6.1.1.2 Related Work

A. General Equipment and Material Stipulations:

The general equipment and material stipulations shall apply to all materials
furnished under this section.
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B. Work Specified Elsewhere:

Other items of work that relate to and are referenced in this section include, but
are not limited to, the following sections:

e  Submittals

e  Sewer Manholes
. Fasteners

e  Painting

e  Sealants and Calking

6.1.1.3 Applicable Codes and Standards

The codes and standards generally applicable to the work of this section are listed
below. Equivalent standards are acceptable. Codes and standards current at the time
of bill shall be used.

AST A S T
B-633 Electrodeposited Coatings of Zinc on Steel, Standard Specification
AISC- A | S Cc

e Specification for the Design, Fabrication, and Erection of Structural Steel
Buildings.

¢ Manual of Steel Construction.

S S I

BS 497 Manhole Covers, Road Gully Grating and Frames

BS 1426/3461  Surface Boxes.

6.1.1.4 Quality Assurance

6.1.1.4.1 Tolerances

Tolerances for fabrication and erection of Fabricated Metal Works shall be as follows:

Metalwork shall be constructed and installed within the following tolerances unless
otherwise specified:

Metalwork at floor level (e.g. joints between flooring sections and between metal
flooring and adjacent concrete).

Difference in level at joints 5mm
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Joint gap 5 mm
Dimensions indicated on Drawings +5mm
Levels indicated on Drawings +5mm

The maximum alignment tolerance for railings shall be 6 mm.
The gap at each slip joint shall not be less than 3 mm or more than 9 mm.

Stop Gates Grooves:

Stop gates grooves shall be plumb and straight within a tolerance of 2 mm.

6.1.1.4.2 Submittals

6.1.1.4.2.1 Drawings and Data

Complete detailed drawings, setting or erection drawings, and data covering all
Fabricated Metal Works items shall be prepared by the Contractor before fabrication.
Data and drawings shall be submitted in accordance with the submittals procedure.

All welds shall be properly identified on the shop drawings.

6.1.1.4.2.2 Samples

The Contractor shall submit to the Engineer samples of items nor specified or drawn
showing finish, along with samples of each type of fittings required to complete the
job. Approval of Engineer is required before ordering the item.

6.1.1.5 Product Handling

Fabricated metals shall be packaged as necessary to ensure delivery in satisfactory
and stored on blocking that no metal touches the ground and water cannot collect
thereon.

The material shall be protected against bending under its own weight or
superimposed loads.

6.1.2 Products

6.1.2.1 Materials
L

All materials shall be new and undamaged and conform to the respective publication
and other requirements specified below:

Ministry of Environment RevNo.0
Lined Zibar Lagoon at Ekeder 01/10/2014
Technical Specifications



107

Pipe ASTM A53/A53M or approved equal.

Stainless Steel Grade 316

Pipe ASTM B429-02, Alloy 6061-T6 or 6063-T6 or approved equal.
Castings ASTM B85-02 or approved equal.

ASTM B 221 Aluminum Extruded Bars and Shapes.

ANSI/NAAMM- MBG-531-09 Metal bar Grating Manual

All fastener parts used for grating shall be galvanized or shall be corrosion resistant
alloy. All fasteners shall be as specified herein and in the fasteners section.

6.1.2.2 Performance and Design Requirements

G R

Except as otherwise specifically noted on the Drawings or specified herein, all
materials and work for Fabricated Metal Works shall be in conformity with applicable
provisions of the latest edition of the AISC “Steel
Specification for the Design, Fabrication and Erection of Structural Steel for
Buildings.

Construction Manual

A. Connections:

Unless otherwise indicated, all connections shall be made with unfinished bolts as
specified in the Fasteners Section. All bolts shall be equipped with self-locking nuts
or lock washers. Where welding is required or permitted, all butt and miter welds
shall be continuous and where exposed to view shall be ground smooth. In addition,
intermittent welds shall have an effective length of at least 10mm and shall be
spaced not more than 150 mm apart.

B. Shop Fabrication:

Miscellaneous metal shall be fabricated in conformity with dimensions, arrangement,
sizes, and weights or thicknesses indicated on the Drawings or stipulated in the
specifications.

All members and parts, as delivered and erected, shall be free of winds, wraps, local
deformations, rust and unauthorized bends. Holes and other provisions for field
connections shall be accurate and shop checked so that proper fit will result when
the units are assembled in the field. All field connection materials shall be furnished.

G o

All grating and grating treads shall be Aluminium.
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A. Aluminium Grating:

Aluminium grating shall be pressure locked type. Grating treads shall be pressure
locked or one piece extruded type. Bearing bars shall be at least 5mm flat stock, or
equivalent I-bars, with center to center spacing of 30mm and of 30mm depth
minimum.

B. Fabrication:

Grating shall be laid out so that openings are centered on joints between sections.
Toe plates extending the full depth of grating and 100mm above the top shall be
provided around openings. Ends of bearing bars in grating floor sections shall be
provided with full depth bands. Bands and toe plates shall be 5mm thick. Toe plates
shall be welded to each bearing bar. Bands shall be welded to first, last, and every
fourth intermediate bar. Crossbars shall be cut off flush with the outside face of
sidebars.

Angular, circular, and re-entrant cuts in steel grating may be made by flame cutting.
All other cuts in grating shall be clean and smooth without fins, beads, or other
projections.

Grating shall be fabricated in panels that can be easily handled in the future by plant
personnel. Unless otherwise indicated on the Drawings, panels should not exceed 65
kg. And the grating shall be able to support not less than 300Kg/sq.m.

The Contractor shall submit a sample to be approved by the Engineer.

A S G S L

They shall be of fabricated aluminium 10mm thick. The size of the gate shall be as
indicated on drawings or in BOQ. These top gates can be lifted with either aluminium
rod handle or a slot grip for hand placing. The gate guides shall be of the type shown
on Drawings. Guides are of fabricated aluminium and are braced, packaged and well
stored till the time of installation. The guides shall be coated with a heavy layer of
coal tar or bituminous material when embedded in concrete. The gate guides shall be
as on the Drawings.

S R

All piping shall be rigidly supported and anchored so that there is no movement or
visible sagging between supports. Unless otherwise indicated on the Drawings or
specified, pipe supports are not required for buried piping. Unless closer spacing is
indicated on the Drawings, the maximum spacing for pipe supports and expansion
joints shall be 4 m center to center. The support shall be protected with approved
protection coating.
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Unless otherwise indicated on the Drawings or permitted by the Engineer, piping
shall be supported approximately 50mm out from the face of walls and at 100mm
below ceilings.

R

All railing shall be hot dip galvanized, schedule 40 pipes. Or 40mm prefabricated
railing with manufacturer’s standard finish subject to Engineer’s approval.

All handrails and anchorages shall withstand a concentrated horizontal load applied
to the top rail of 90 kg.

All fasteners used in connection with railings shall be stainless steel SS 316.

For Connections, all angles, offsets, or other changes in alignment in pipe railing
shall be made with railing ells and welding connections. All fittings and connections in
prefabricated galvanized steel railings shall be as recommended by the railing
manufacturer.

Straight runs in outdoor locations shall have slip joints at least every 10m to permit
expansion and contraction. The gap at each slip joints shall be not less than 5mm or
more than 10mm.

Railing shall be smooth, with all projecting joints and sharp corners ground smooth.
Welded joints shall be flush type. Members shall be neatly coped and continuously
welded or mechanically connected at all junctions. Top rails shall run continuously
over posts. Welding shall conform to the requirements of the Fasteners section and
the Drawings. All welding shall if required be done neatly and substantially by a
process producing a smooth weld. All weld spatter and burrs shall be removed, and
all welds shall be thoroughly brushed with a stainless steel power wire brush.

S

Sleeves for fixed handrail posts shall be fabricated from standard weight hot dip
galvanized steel pipe. Sleeves shall provide at least 5Smm clearance all around each
post and shall be the length indicated on the Drawings, but in no case less than
150mm.

For removable posts, the outer sleeve shall be fabricated from standard weight hot
dip galvanized steel pipe and the inner sleeve shall be schedule 40 PVC pipe.
Removable handrail sections shall be designed so that each section has two posts.

D L

Design loads for insets, brackets, clamps, and other support items not exceed the
manufacturer’'s recommended loads.

Ministry of Environment RevNo.0
Lined Zibar Lagoon at Ekeder 01/10/2014
Technical Specifications



110

All bolts, nuts, washers, and expansion anchors required for proper installation of
pipe supports or weirs, gates or plates shall be furnished and shall be as specified in
the Fasteners Section.

Cc

Manholes steps and manhole frames and covers for structures shall be furnished as
indicated on the Drawings.

A. Access (Manholes) covers and frames:

Where covers and frames supplied are different than those detailed, the alternatives
shall be designed and tested for loadings equal to or greater than covers detailed,
and the clear openings of the frames of the alternatives shall be equal to or greater
than the covers detailed.

All covers shall be lockable. Covers and frames detailed as sealed shall incorporate
suitable neoprene or other synthetic rubber sealing rings. Where covers are detailed
as ventilated, the total area of ventilating and the size of individual slots shall be in
accordance with BS 497.

In addition to the marking specified in BS 497, the covers shall have lettering cast on
in English as follows;

e Around the perimeter

e |n the centre

Identification lettering to describe the function of the structure as specified.
B. Surface Boxes:

Surface boxes for key operation of valves and sluice gates shall be cast grey iron or
ductile iron and shall comply with the relevant requirements of BS 1426/3461, Type C
with a clear opening of at least 150mm diameter. The lid shall be chained to the
frame.

Loading Requirements:

Each cover and frame shall be capable of taking the following loadings:

TYPE LOADINGS

Heavy Duty 40000 kg maximum wheel load.

Medium Duty 10000 kg uniformly distributed load.
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C. Opening Tools:

Lifting keys and devices for unfastening locking screws shall be galvanized mild steel
and supplied at the rate of one set for each five similar covers, with a minimum of two
sets of each particular type.

S c

Sump covers and frames are covered in the sump pumps section. Sump covers for
electrical structures shall be as detailed on the Drawings.

R P

Handrail shall be as shown on Drawings or as directed by the Engineer. Posts shall
be hot dip galvanized steel pipe sections. Size and spacing shall be as on drawings.
Post supports shall be galvanized steel as drown.

6.1.2.3 Shop Coating
C

Surface shall be dry and of a proper temperature when coated, and free of grease,
oil, dirt, rust, loose mill scale, weld flux, slag, weld spatter, or other objectionable
substance. Surface which are specified to be primed and painted with vinyl paints
shall be prepared by blast cleaning unless otherwise recommended by the paint
manufacturer. Articles to be galvanized shall be pickled before galvanizing. All other
ferrous metal surfaces shall be cleaned by high-speed power wire brushing or
blasting. Welds shall be scraped, chipped, and brushed as necessary to remove all
weld spatters.

E G

Sharp corners of cut of sheared edges, which will be submerged in operation, shall
be dulled by at least one pass of a power grinder to improve paint adherence.

G

All galvanizing shall be done by the hot-dip process after fabrication in conformity
with requirements of ASTM A123, A153, and A385.

Where galvanized bolts are specified or required by the drawings, zinc plated bolts
will be acceptable provided zinc plating conforms to ASTM A164, Type GS>

c

Miscellaneous iron castings shall be hot-dipped in asphalt varnish or given a shop
coat tar paint.
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S

Unless otherwise specified, all un galvanized miscellaneous steel shall be given a
rust inhibitive prime coat in the shop after fabrication and prior to shipment to the
work site. Steel surfaces shall be prime coated as soon as practicable after cleaning.
All painting shall be done in a heated structure if the outside air temperature is below
10 C. Steel shall not be moved or handled until the shop coat is dry and hard.

A

All surfaces of aluminium, which will be in contact with concrete, mortar, or dissimilar
metals, shall be given a heavy of coal tar paint.

o S

No shop coating will be required for zinc-coated steel, stainless steel, or bronze
surface.

T

The dry film thickness of the shop coating shall be at least 38 micrometer for rust
inhibitive primer, at least 114 micrometers for vinyl paint (including primer), and at
least 150 micrometers for coal tar paint. The total dry paint film thickness, including
prime coat and finish coats, shall be not less than 178 micrometers for vinyl and 500
micrometers for coal tar paint.

6.1.3 Execution

6.1.3.1 Preparation
) P

Before installation of metal fabricated items that will be in contact with concrete, the
surfaces shall be given a heavy coating of sealant as specified in the Sealants and
Calking.

Before installation of steel members, surfaces to be in contact with each other shall
be thoroughly cleaned of any rust, scale of foreign matter.

Hangers, supports, gratings, chequered plates and handrails shall be located on the
basis of measurements taken in the field.
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6.1.3.2 Installation

Where the Drawings show metalwork founded on the fastened to concrete, the
Contractor shall use one of the following methods unless otherwise detailed on the
Drawings:

METHOD DESCRIPTION

1. Bolting or screwing the metalwork to plates or angle section with
anchors or expansion studs set into the concrete structure or set into
pockets left in the concrete structure.

2. Setting the metal work into pockets left in the concrete structure.

3. Bolting the metalwork to bolts studs or anchors set into the concrete
structure or set in pockets or holes in the concrete structure.

4. Bolting the metalwork to self-anchoring epoxy resin-fixed bolts placed
in drilled holes.

5. Bedding the metalwork on cement mortar placed on the concrete
surface.

Cement mortar of three parts of sand to one part of sulphate resisting cement shall
be used for bedding access covers and for filling around metalwork of bolts set into
pockets or holes smaller than 100mm square. For larger holes, concrete of the same
grade as the structure shall be used instead of mortar.

Supports shall be installed as recommended by the manufacturer unless exceptions
are noted by the Engineer.

Supports that are to be embedded in concrete shall be placed in position before the
concrete is placed.

Embedded items shall be fastened securely to prevent movement when concrete is
placed.

E

All parts shall be assembled accurately as indicated on the Drawings. Light drifting
will be permitted to draw parts together, but drifting to match unfair holes will not be
permitted. Any enlargement of holes necessary to make connections in the field shall
be done by reaming with twist drills. Enlarging holes by burning is absolutely
prohibited.

D

Door frames shall be erected plumb and true at the location indicated on the
Drawings. Still clip angles shall be anchored to concrete floors with 12mm diameter
bolts and expansion anchors unless otherwise indicated.
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G I

Grating covers for openings may rest unanchored in recesses constructed for the
purpose. It shall be flush with top of structure.

All grating shall lie flat with no tendency to rock when installed. Poorly fitted or
damaged grating will be rejected.

Cc

Cast iron steps, frames, and covers for sewer manholes are covered in the Sewer
Manholes Section.

Manhole steps and manhole frames and covers for structures shall be installed
where indicated on the Drawings.

R D P Cc

Items that have been shop applied protective coatings that become damaged during
erection or installation shall be repaired with the same or equivalent coating used in
the original application as applicable to the Engineer.

R

When handrails are assembled, all posts shall be plumb and longitudinal members
shall be parallel with each other and with the floor surface or slope of stairs. In any
section or run of handrails the centrelines of all members shall be in true alignment
lying in the same vertical plane.

Wall brackets shall be securely anchored to walls with stainless steel bolts and
expansion anchors as specified in the fasteners section and indicated on drawings.

All posts in fixed handrail sections shall be rigidly attached to the supporting
structures. After installation, railings shall be checked for final alignment, using a
tightly drawn wire for reference. Final alignment tolerance shall be as specified.

Any bent, deformed, or otherwise damaged railings shall be replaced with materials,
meeting the specified requirements, at the Contractor’'s expense.

Posts shall be equally spaced on 1800mm maximum centers in accordance with the
general layout on the drawings.

All handrails shall present a uniform line and grade. Terminal sections shall be
provided on the ends of all runs. Handrails shall be installed with a clear distance
from the ground to the bottom of the rails as shown on the drawings.
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6.2 MISCELLANEOUS VALVES

6.2.1 General

This section covers all work required to furnish and install all valves not included in
other sections, including but not limited to, the following:

e Telescoping Valves
e Tilting Valves

¢ Washout Valves

6.2.1.1 Related Work

Referenced Sections:

The General Equipment and Material Stipulations and Submittals Sections shall
apply to all equipment furnished under this section.

6.2.1.2 Applicable Codes and Standards

The codes and Standards generally applicable to the work of this section are 1SO
Standards, equivalent standards are acceptable.

6.2.2 Submittals

6.2.2.1 Drawings and Data

Complete specification, data and catalogue cuts, or drawings covering the items
furnished under this section shall be submitted in accordance with the Submittals
Section. Operation and maintenance manuals shall be submitted in accordance with
the submitted section.

6.2.3 Products

6.2.3.1 Manual Actuators

All valves, except those, which are equipped with power, actuated operators or are
designed for automatic operation, shall be provided with manual actuators. Unless
otherwise shown or specified, each manual actuator on valves larger than 100 mm
shall be equipped with a hand wheel, manual actuators on valves 100 mm and
smaller shall have lever handle operators.
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6.2.3.2 Rotation

Unless otherwise required by the Engineer, the direction of rotation of the wheel, or
lever to open the valve shall be to the left (Counter clockwise). Each valve body or
operator shall have cast thereon the word “ OPEN” and an arrow indicating the
direction to open. Provide a plastic stick — on with the word “ OPEN” written in Arabic
for each manually operated valve.

6.2.3.3 Shop Painting

All ferrous metal surfaces of valve and accessories, both interiors, shall be shop
painted for corrosion protection. The valve manufacturer's standard paint will be
acceptable provided it is functionally equivalent to the specified paint and is
compatible with the specified field painting.

Materials shall be resistance to Zibar waste with PH=4.5.

6.2.4 Execution

6.2.4.1 Installation

Unless the Engineer notes exceptions, valves shall be installed in conformity with the
manufacture’s recommendations, as indicated on the Drawings, and as specified in
this and other sections of these technical specifications.

6.3 UPVC PIPES AND FITTINGS

6.3.1 General

This section covers furnishing of seamless round pipes made of un-plasticized
polyvinyl chloride (PVC-U) pipe for pressurized water systems that shall be supplied
complete with all fittings, specials, jointing materials, supports, anchors, and other
necessary appurtenances as shown on the Drawings.

UPVC Pipes shall be installed in accordance with the Installation of Pipes and
Fittings Section.

6.3.1.1 Related Work

A. General Equipment and Material Stipulations

The general equipment and material stipulations shall apply to all equipment
furnished under this section.
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B. Work Specified Elsewhere

Other items that relate to and are referenced in this section include, but are not
limited to, the following sections:

6.3.1.2 Drawings and Submittals

Drawings, specifications, and other data showing complete details of the design,
fabrication, and construction of pipe and fittings, together with complete data
covering all materials proposed for use in connection therewith, shall be submitted in
accordance with the Submittals Section. The drawings and data shall include, but
shall not be limited to, the following:

e Type and material.

Pipes and fittings.

Pipe length.

Details of joints and gasket materials.

Complete dimensional data on pipe and fittings.

6.3.2 PRODUCTS

6.3.2.1 General

Where shown on the drawings or selected as an alternative the Contractor shall
supply UPVC pipes and fittings in accordance with the details shown on the drawings
and specified herein, including fittings and other jointing materials

6.3.2.2 Standard Specification References

DIN 7728-2 Plastics; symbols for reinforced plastics

DIN 7748-1 Plastics moulding material; unplasticized polyvinyl chloride (PVC-
U) moulding materials; classification and deisgn

DIN8062 Unplasticised polyvinyl chloride (PVC-U) pipes; dimensions

DIN 50011-1 Artificial climates in technical applications; controlled-atmosphere
test installations; general concepts and requirements

DIN 51222 Pendulum impact testing machines with a rated initial potential
energy of 50 J or less; requirements and verification

DIN 53453 Impact testing of plastics by the torsion pendulum test

DIN 53759 Creep testing of plastics hollow bodies
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DIN 8063-1 Components subject to internal or external pressure, pressure and
temperature data; terminology, pressure ratings

DIN 8063-1 Pipe joint assemblies and fittings for unplasticised polyvinyl
chloride (PVC-U) pressure pipes; sockets; bends; dimensions

DIN 8063-2 Pipe joint assemblies and fittings for unplasticised polyvinyl
chloride (PVC-U) pressure pipes; injection-moulded bends for
bonding ; dimensions

DIN 8063 -3 Pipe joint assemblies and fittings for unplasticised polyvinyl
chloride (PVC-U) pressure pipes; pipe couplings; dimensions

ISO 1043-2:1988 Plastics, symbols; fillers and reinforcing materials

DIN 19531 Unplasticised polyvinyl chloride (PVC- U) socket pipes and fittings
for sewers inside buildings; dimensions and technical delivery
conditions

DIN 19532 Unplasticised polyvinyl chloride (PVC- U) pipes for drinking water

supply systems; pipes, fittings and pipe joint assemblies (DVGW
code of practice)

6.3.2.3 Materials

A. The UPVC pipes and fittings shall comply with DIN 8062 SERIES 4 and where
appropriate shall bear the Kite mark.

B. Materials: buried UPVC pipes and fittings shall be with polypropylene seal
retaining caps.. Seal retaining caps and seal rings. Rodding eyes shall be
provided where required.

C. UPVC solvent weld socket seal/lip and lip seal/lip seal shall be used.
D. Where necessary, lip seal/lip seal slip couplings shall be used.

E. Transition from higher dia. to lower one shall be made by using level invert taper.
Special adaptors and caulking bush shall be used to join UPVC channels in
manhole connections to drainage system.

F. UPVC Puddle flanges shall be provided where pipe work passes through the
walls or roofs or structural slabs.

G. Solvent Cements

H. Solvent cements should comply with either BS 6209 for non-pressure pipe work
or BS 4346: Part 3 for pressure pipe work.
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I. Sealing Rings

J. Sealing rings should be made from natural or synthetic rubber complying with
BS2494.

6.3.2.4 Type Tests

Joint design shall be type tested to demonstrate leak tightness to both internal and
external pressure under the conditions in the International Standard 1ISO 9001:2000

6.3.2.5 Quality Assurance

Except as modified or otherwise provided herein, the manufacturer of UPVC water
pipe and fittings shall be governed by ISO Standards ISO 9001:2000 or similar.

6.3.2.6 Pressure Testing

First of all the solvent-cemented joints must not be disturbed until it has initially set
and the joint should not be pressure tested before the relapse of the curing time. The
length and drying period before the joint is subject to pressure testing depends on
ambient temperature.

1- Hydrostatic pressure test should be carried out after completing the installation
of pipeline which should be partially backfilled except the joints

2- The pipe should be suitably anchored at curves, branches or at fixed points.
Enough time should be allowed for curing the concrete thrust blocks

3- The test shall be performed during periods of relatively stable atmosphere
temperature, the temperature of the piping material should not exceed 40 C
during the test period

4- Each pipeline or section should be filled slowly with water from the lowest point
avoiding surge pressures, air should be allowed to escape from the line through
air vents or suitable cocks located at high points

5- Atfter filling and before application of the test pressure, the test section should be
left to reach equilibrium and stability for at least 3 hours

6- If no leakage has been observed during stage 5, the section shall be tested at
the operating pressure for 24 hours.

7- If the line passes the stage 6, the pressure shall raised slowly to a level which
shall be 1.5 x operating pressure and shall be applied for 2 hours

8- The test pressure should not exceed the maximum allowed pressure of the
lowest rated components
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6.3.2.7 Fabrication and Manufacture

23251 Marking of Pipe

Marking of pipe shall comply with DIN 8062 symbolized according to the DIN 7728-1.
It is recommended that the marking shall be applied at intervals of one meter.

2.3.2.5.2 Manufacturing Quality Control

Frequent, regularly scheduled sampling and testing shall maintain manufacturing
guality control. Testing shall comply with the governing standard.

6.3.3 Execution

6.3.3.1 Installation

U-PVC pipes are light in weight, it can be easily installed. This fact plus the wide
range of available pipe components, make possible fast and economical installation,
maintenance and modifications of the piping system

6.3.3.2 Product Handling

Pipe, fittings, and accessories shall be handled in a manner that will insure
installation in sound, undamaged condition. Equipment, tools and methods used in
handling and installing pipe and fittings shall not damage the pipe and fittings. Hooks
inserted in ends of pipe shall have broad, well padded contact surfaces.

6.3.3.3 Product Storage

If possible, pipes and fittings should be stored under shade, if this is not possible, the
pipe should be stored on leveled ground which is free from any sharp objects.

The pip shall be stored in racks

Fittings shall be stored in their original cartons to keep them free of dust and reduce
the possibility of damage and must be stored inside

Solvent cement, pipe cleaner and primers must be stored in a cool area (below 25 C)

6.3.3.4 Cutting Pipe (Imperforated Pipe Only)

Pipe shall be cut for measurements taken at the site and shall be cut in a neat
manner, without damage to the pipe. Cuts shall be smooth, straight and as square to
the pipe axis. No special tools are required for pipe cutting.
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6.4 MANUAL RAKED BAR SCREEN

5.6.1 General
5.6.1.1 Description

This section covers the furnishing and installing of the screen complete in all respects
including all connections thereto to provide a fully operational facility.

5.6.1.2 Related Equipment and Material Stipulations

A. General Equipment and Material Stipulations

The General Equipment and Material Stipulations shall apply to all material
furnished under this section.

B. Work Specified Elsewhere

Other items of work that relate to and are reference in this section include, but
are not limited to, the following sections:

5.6.2 Submittals

5.6.2.1 Drawings and Data

Complete fabrication, assembly, and installation drawings, together with detailed
specifications and data covering materials used, parts, devices, and other
accessories forming a part of the equipment furnished, shall be submitted in
accordance with the submittals section.

5.6.2.2 Product Delivery, Storage and Handling

Equipment shall be delivered, stored, and handled as specified in general Equipment
and Material Stipulations.

In addition to the protection specified in the General Equipment and Material
Stipulations, the packaging of spare units and spare parts shall be similar to export
packaging and shall be suitable for long term storage in damp location. Each spare
item shall be packed separately and shall be completely identified on the outside of
the container.

Instructions for the servicing of the equipment while in long term storage shall
accompany each item of equipment advisement of enclosed instructions with each
package shall be noted on the exterior package.
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5.6.3 Products
5 1

5.6.3.1.1 General Design

The general design of this screen unit shall be the manufacturer’s standard, except
where they differ from the specific requirements of these specifications. The design
shall provide adequate strength of all parts for the duty described. Materials shall be
new and free from defects. The screen shall meet the following requirements.

5.6.3.1.2 Operating Conditions

The screen shall be capable of passing the design rates as shown on the drawings
within the designed structures channels.

The screen shall present a clean filtration surface to the oncoming wastewater
stream at all times.

5.6.3.1.3 Mounting

The screen shall be designed for mounting as shown on the Drawings. It shall not
require holding or fastening to the sidewalls or bottom of channel. It shall be possible
to remove the screen from the channel for inspection or service without the use of
any tools or the need to dewater the channel.

5.6.3.1.4 Equipment Construction

All parts shall be of stainless steel type 316. The screen elements shall be stainless
steel 316.

6.4.4 Execution

6.6.4.1 Installation

Install the screen in compliance with the manufacturer's recommendations and as
directed by the Engineer. The screen channel shall be thoroughly cleaned prior to
installation of the screen.

A facility shall be provided for manual raking the screen either in the form of separate
rakes with handles of adequate length and suitable spaced to match the bar spacing
or an integral rake mechanism so designed to facilitate raking from operating level.
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7.1
711s R

GENERAL INFORMATION

The final design and installation of electrical services of the project will comply with
the International standards for installations, codes of practice, regulations issued by
professional institutions, job specifications, statutory regulations and national and
international standards for products.

All electrical works should be done upon the requirements of international technical
standards and codes. These standards are:

BSS
IEE

IEC

British Standards Specifications — United Kinadom.

Institute of Electrical Engineers — United Kingdom.

International Electrical Commission.

NEC National Electrical Code .

NEMA National Electrical Manufacturers Association .

UL

Underwrites' Laboratories.

In addition to the regulations and requirements of the Ministry of Electricity and
Energy —Public Electricity Corporation must be observed.

712s

All materials and equipment shall be submitted for approval. Each sheet of
descriptive literature submitted shall be clearly marked to identify the material or
equipment as follows:

1. Electric fixture descriptive sheets shall show the fixture schedule letter,
number, or symbol for which the sheet applies.

2. Equipment and materials descriptive literature and drawings shall show the
specification paragraph for which the equipment applies.

3. Sheets or drawings showing more than the particular item under
consideration shall have crossed out all but the pertinent description of the
item for which review is requested.

4. A suitable notation shall identify equipment and materials descriptive literature
not readily cross-referenced with the drawings or specifications.
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5. Schematics and connection diagrams for all electrical equipment shall be
submitted for review. A manufacturer's standard connection diagram or
schematic showing more than one scheme of connection will NOT be
accepted, unless it is clearly marked to show the intended connections.

In addition to complete specifications and descriptive literature, a sample of the
largest and smallest size of each type of cable shall be submitted for approval before
installation. Each sample shall have a legible and complete surface printing of the
cable identification. The Engineer has the right to request samples of other electrical
items to be submitted for approval.

Drawings and data shall be submitted for approval in accordance with the
engineering information and materials section.

71 o E s
A E
Contractor shall supply and install the following:
a. One outdoor feeder pillar for street lighting.
b. Low voltage CU/XLPE/SWA/PVC cable for the feeder pillar.

c. Low voltage CU/XLPE/SWA/PVC cables from the feeder pillar to the street
lighting poles.

7.2 POWER CABLES
721L P C

Cables shall be manufactured in conformity with BS 5467:1989 and IEC 502:1983 as
follows:

e Conductor: shall be of annealed copper, stranded circular shaped as per BS
6360 (class 2) or IEC 228.

¢ Insulation: the insulation material must be an extruded layer of cross-linked
polyethylene (XLPE) and be sheathed with one sheath as per BS 5467 and BS
6469 or IEC 502

e Armour: of one layer of galvanized round steel wires.
e Over sheath: of extruded layer of PVC compound, as per BS 6746 or IEC 502.

The working voltage for cables shall be 600/1000 volts at 50 Hz, and the test voltage
shall not be less than 2500 volts for one minute.
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The cable must be physically resistant to shock, friction and bending.

Cable Length and packing: There are no specific requirements for any one piece of
cable. Individual lengths of cable are to be wrapped on wooden drums and in order to
prevent moisture penetration, both ends of the cable must be sealed during storage
and transportation. Cable jointing will not be allowed.

All details such as the size, weight, length, specifications standards, manufacturer,
etc. must be indelibly marked on the drum.

722 C

The wires and cables used in the (feeder pillar) should be marked by the following
color-codes:

e Phases L1, L2, L3: black, marked with phase-colors (red, yellow, blue)
¢ Neutral conductor N: Light blue

e Potential equalization PE: green/yellow

e DC main circuits (24 VDC): black

e AC line control circuits phase (230 V, 50 Hz): red

e AC line control circuits neutral: light blue

e Measuring circuits: white

e DC control circuits positive: Brown (24 V)

e DC control circuits common negative: grey

e Signal lines: grey (screened)

e Measuring circuits (4-20 mA, - 10, 0 + 10 VDC, PT 100): shielded/grey

o Potential Free/External Interface: orange

72 c

Each cable shall be installed in accordance with the relevant codes of practice and
shall be neatly run in all situations.

Where cables are surface run on the external faces of structures or above ground
level, suitable protection from the radiation of the sun shall be provided by means of
covers or canopies.
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The Contractor shall be responsible for temporarily sealing all cable ducts into
structures during the installation stage to prevent accidental flooding of the
structures.

Cables shall be delivered on robust cable drums which shall bear details of
manufacturer, size, length and insulation and shall be offered to the Engineer for
inspection prior to installation.

When a cable is cut from a length on a drum, the drum length shall be immediately
sealed. All cables once cut and laid shall be terminated in their final position or
effectively sealed.

The general routing of cables shall be as generally indicated on the contract
drawings but the final routes shall be those agreed with the Engineer before any
cable installation work is carried out. All cables shall be installed strictly in
accordance with the requirements of this specification.

The laying of all cables shall satisfy the following requirements:

e Cable depths shall be assessed from the finished ground level unless otherwise
directed by the Engineer.

e Cables shall be laid at depth of 0.8 meters.
e A layer of soft sand, 10 cm thick shall be laid under and over the cable.

e A 7 cm thickness of solid blocks and warning tape shall be placed above the
sand along the cable trench.

72 c 1|

Care shall be taken to protect the cable and avoid kinking of conductor cutting or
puncturing the jacket, contamination by oil or grease, or damaging in any manner.
Cable installation shall conform with the following requirements:

1. Stranded conductor cable shall be terminated by lugs, cup washer, or
pressure connectors. Stranded cables shall not be wrapped around screw type
terminal.

2. Stranded conductor cable shall be spliced by pressure type connectors. Wire
screw type connectors shall not be used on stranded cable.

3. Cables may be spliced only at readily accessible locations.

4, Cable terminations and splices shall be made as recommended by the cable
manufacturer for the particular cable and service conditions.
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5. Cable shall not be pulled tight against bushings not pressed heavily against
enclosures.
6. Cable pulling lubricants shall be as recommended by the cable manufacturer

for that particular type cable.

7. Buried cables shall have molded warning marker on posts every 20 m and at
points of direction change along the route.

7.3 EARTHING
7 1¢c

This section covers furnishing and installing earthing cable, earthing rods, and
earthing materials as indicated on the Drawings and as specified herein for the
electrical system and equipment grounding.

The earthing installations shall provide that all extraneous conducting materials in the
buildings are equi-potential bonded, so that in the event of an electrical fault potential
differences are not present.

Earthing arrangements and protective conductors shall be in accordance with the
"Regulations for Electrical Installations” issued by the institute of Electrical Engineers,
London, Sixteenth Edition Parts 4 and 5 and subsequent revisions.

The installations shall have separate neutral and protective conductors.

The system will also ensure that the conductors carrying earth fault currents are of
adequate cross sectional area to enable the protective device to operate in timed
period so that damage is not caused to any installation equipment and that
discrimination between protective devices is maintained.

The complete earthing system shall be protected against damage by corrosion.

Local air and soil conditions are aggressive and saline; neither steel nor copper shall
therefore be protractedly exposed to the environment. Steel parts shall be hot dipped
galvanized; copper shall be tinning plated.

7 2€ s

The earthing system shall comply with the standards of BS7430,IEC-364-5-54,|EEE-
81 regulations.

Main earthing conductors shall consist of tin copper bar of hard drawn, high
conductivity copper strip (or equivalent tinned or lead coated bare copper, hard
drawn wire).
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Earthing conductors shall be adequately sized for maximum fault current.

Each connection shall be identified using engraved laminated plastic labels which
may be fixed to the conductor using nylon cable ties.

Bolted connections shall be made using brass bolts, washers, nuts and locknuts.
Alternatively electrically plated steel components may be used.

7 E R

Earth rods shall be of 20 mm in diameter by 3 meters long power driven vertically into
the ground apart with heads located at a depth to suit the position of the
disconnecting chamber.

Earth rods shall be copper plated steel cored with a metallic bonded outer surface,
rods shall be provided with special hardened tips and caps, to avoid distortion when
driven into the ground. Approved non-ferrous clamps for connecting the rod to the
copper strip (or the bare wire), between rod and final earth lead test link shall be
provided.

The head of each rod shall be brought to a concrete chamber to enable each
electrode to be disconnected for testing purposes.

Concrete disconnecting chambers with removable cover and disconnecting link, for
location and test purposes, shall be provided over each rod. The top of the chamber
shall be at finished ground level.

The earth rod interconnections shall be an electrically unbroken ring and
interconnections shall be tinned or lead coated copper tapes of hard drawn high
conductivity copper strips (or equivalent tinned or lead coated bare copper hard
drawn wire) sweated to the test links. The conductor shall be adequately sized and
sufficient low resistance to carry the maximum fault current for a period equivalent to
the clearing time of the protective equipment without undue temperature rise.

Joints at the head of the earth rods shall be easily accessible for periodic inspection.

Where armored cables are installed above ground level for the purpose of running
sub-main or final distribution circuits, then the armoring may be used as the earth
conductor provided that the following requirements of the next paragraph are
complied with.

Where armored cables are installed directly in the ground then the armoring must be
bonded to earth using suitable glands. The armoring must not be used as the sole
earthing conductor. Additional earthing shall be provided by means of a separate
insulated PVC-copper cable whose insulation is green/yellow. This cable shall follow
the same route as the supply cable and shall be taped to it at regular intervals.
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Alternatively an integral earth conductor shall be provided where Multicore-armored
cables are provided.

The test link shall be of tinned copper and not be less than the connecting cables
cross sectional areas and have a generous contact area.

Disconnecting bolts, nuts, locknuts and washers shall be made from phosphor
bronze.

The copper PVC insulated wires connecting the earth rods to the test link shall be
exothermically welded at the test link and sweated to the top of the earth rod.

7 E S R

The earthing resistance shall not exceed 2 ohm at each structure. All earthing
resistance measurements shall be made with a three terminal "Megger" type earthing
tester which applies alternating current to the electrodes and which gives a reading in
direct current ohms. Two reference earth probes shall be used, and all tests shall be
made in accordance with the instrument manufacturer's instructions for ground
resistance testing.

The earthing resistance measurement data may indicate that additional earthing rods
are required. The Contractor shall install and connect additional earthing rods to
achieve the required ohms needed.

7 571

During the progress of the work and particularly for those installations to be buried or
concealed, continuity test shall be performed. These tests shall not replace any tests
required at the end of the Project.

The procedures shall include a visual inspection by senior personnel followed by
testing using appropriate test instruments. Test instruments shall be regularity and
recently calibrated before tests commence and all test results shall be included in the
commissioning manuals.

7.4 STREET LIGHTING FEEDER PILLAR
7 16 D

1. Cabinet

The feeder pillar should have a metal enclosure of 2mm thickness sheet
steel. The enclosure should have a door with latch and lock.
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The enclosure should be painted inside and outside with 2 primer coats and 2
finish coats, either grey or blue, and shall be fixed on the wall by roll plugs (RP) or 4
galvanized screws. The distribution board should be classified to IP 65.

2. Circuit Breakers

Circuit breakers shall be thermal-magnetic, bolt-in, individually front
replaceable, and shall indicate "ON", "OFF" and "Tripped". Breakers indicated as
multiple pole shall be common trip. Breakers shall have interrupting ratings not less
than 10 KA.

3. Buses

The feeder pillar should have 5 buses, 3phase, neutral and earth bus. Buses
shall be copper with ampere rating and main lugs or breakers as indicated. The
earthing bus shall be similar to a neutral bus and shall have a good earth connection
to the cabinet, a removable bond to the neutral bus, clamp type lugs for the earth
cable in each supply conduit, and connections for a earth cable in each load conduit.

4, Timer and Contactor

The feeder pillar should have timers, photocells and contactors for the lighting
circuits in order to control the operation of lighting fixtures.

5. The feeder pillar should be provided by fixture operated through a dedicated
door limit switch.

6. The feeder pillar should be provided by a 13 amp, 3 pins of phase socket
outlet.

7. Lighting circuits should be installed using 4x25 mm2 XLPE/SWA/PVC cable
for poles.
8. Each lighting circuit inside the feeder pillar (FP) should have the following:

¢ Molded case Circuit Breaker (MCCB).
e Contactor (minimum 15A) with 2 auxiliary contacts (1 NO + 1 NC).

e 3-position selector switch on the panel over with indications for these positions as
follows:

— M — Manual operation.
- 0—OFF.
— A — Automatic operation.

e Ared indicating lamp to light when the power is ON.
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e A green indicating lamp to light when the system is OFF.
e 3 copies of the internal control and power diagram with the external lighting
e Units (numbered) should be put inside the distribution board.

o All wires and components inside and outside the distribution board should be
numbered and labelled. Labels should be plastic with the name engraved on
them and should be fixed by screws

9. Contractor should submit an empty separate compartment for the utility's
(KWH) meter inside the feeder pillar. The KWH-meter compartment shall have the
provision for tamper proof locking.

10. Safety of Personnel and Operation

Even if the doors of the panel are open, the safety of personnel against
accidental touching of live parts will be insured through the insulation of live parts and
the installation of insulated barriers of insulated material.

The electrical layout, the protection scheme of the system shall ensure safety
operation for man and material.

11. An anti-condensation heater shall be installed inside the panel; the heater
shall be operated by a common panel-thermostat.

12. Main incoming breaker's compartment's door shall be interlocked with the
respective circuit breaker so that the door cannot be opened unless the breaker is in
the OFF position.

13. The feeder pillar shall carry a designation plate (title) on its outside surface,
identifying the description of the panel.

14, If not specifically defined, instruments are to be supplied with moving iron
measuring element for alternating current and voltage and with moving coil for direct
current and voltage. All instruments are to have a black frame and a non-reflecting
front glass. The degree of protection is to be IP 54, the accuracy class at least 1.5.
All instruments are to have the basic dimensions of (10x10)cm. Each normal position
of used has to be applicable for the location in which it is installed and the
replaceable quadrant scale is to be appropriate for the item measured. The
instruments shall not allow the possibility of an operator touching live electrical parts.

15. The following dimensions shall be used for the feeder pillar:

o Height: Not less than 800mm

o Width: as per the number of circuit breakers.
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e Depth: 400 mm

16. Doors, covers and sides are to be made from galvanized sheet metal at least
2 mm thick, painted with two primary coats and two finishing coats of gray oil paint.
The cabinets are to be designed for placing against the wall. Doors should be
provided with locks for double bit keys and central locking system. To avoid earthing
problems, internal parts may not be varnished.

17. Surge Arrestor

At the main incoming of the feeder pillar, surge arrestor protected by suitable
H RC fuses for over voltage protection at the main incomings shall be installed.

18. Current Transformers

Current transformers are to be supplied insulated in resin with either a wound
core or a pushing bar with one or two cores, with performances and precision
classing provided.

Current transformers with a secondary connection of 5 A shall be provided for
current measurements of various consumer stations..

In general, current transformers shall be designed as plug-on transformers
through which both busbars and wires can be routed. The power rating shall be
established in accordance with the instruments and devices to be connected, the
minimum power rating being 10 VA. The precision class shall be determined to be 1.

19. Feeder Pillar concrete base

The feeder pillar should be installed on fair face reinforced concrete base with
the following characteristics:

a. The concrete base shall be reinforced by steel bars with diameter 10mm.

b. The steel strength shall be grade 60.

C. The concrete strength shall be grade 25 KN.

d. The concrete base shall be cured with water for three days twice per day

(morning and evening).

e. The shuttering shall not be removed before 48 hours.

f. The dimensions of the concrete base as shown in drawing:
e Height: 500mm

e Length: 1500 mm
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e Depth: 600 mm

The base shall be equipped with UPVC pipes for incoming and outgoing of
power cables.

7.5 LIGHTING FIXTURES
751¢c

This section covers furnishing, installing and maintenance of poles lighting fixtures.
This section shall include fixtures, lamps, starters, ballasts, and accessories as
required for a complete installation.

Lighting fixtures shall be installed as specified and indicated on the drawings. The
drawings indicate the general location and arrangement of fixtures desired. Fixtures
in rows shall be aligned both vertically and horizontally unless otherwise required.
Lighting fixtures shall be furnished complete with lamps.

752s

All materials, equipment and wiring diagrams, where applicable, shall be submitted
for review. Each sheet of descriptive literature submitted shall be clearly marked to
identify the material or equipment as follows:

a. Lamp fixture descriptive sheets shall show the fixture schedule letter, number,
or symbol for which the sheet applies.

b. Equipment and materials descriptive literature and drawings shall show the
specification paragraph for which the equipment applies.

75 p L

The lighting of the poles should be achieved by installing arm mounted high pressure
sodium lighting fixtures with the following characteristics:

a. Body

Made of heavy die-cast aluminium alloy with a backed powder coat painted
finish.
b. Reflector

Anodized polished high purity aluminium symmetrical or a symmetrical light
distribution.

C. Gasketing
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Made of extruded silicon rubber, bonded directly to the inside of the glass
door lens, yielding precise positioning and sealing.

d. Latches

Four heavy duty precision extruded anodized aluminium latches to provide a
precise compression for the gasket to form a tight seal.*

e. Cover

High thermal resistance and mechanically strong flat forested glass held by
extruded aluminium locking mechanism.

f. IP Rating

The fixture should have IP 66 degrees of protection for both the lamp and
ballast compartments.

g. Lamp

The fixture should have (1x100 watt) high pressure sodium lamp for single
arm 4 meter height lighting poles, (1x150 watt) high pressure sodium lamp for single
arm 7 meter height lighting poles and (2x150 watt) high pressure sodium lamps for
double arm 7 meter height lighting poles.

h. Finish

Light gray high solids exterior polyester finish shall be electro statically
applied over pre-treated and primed substrates.

7.6 STREET LIGHTING POLES

The street lighting poles should have the following characteristics:

e Street lighting poles shall be one piece, hot dip galvanized octagonal tapered, 4
mm thickness steel. The interior and exterior of the poles shall be cleaned of
picking or plastic and shall be free of any trace of grease.

e Street lighting poles shall be equipped with opening door of (135x600) mm
located 450 mm above base with cut-in galvanized steel box, 5 A fuses neutral
link and connector for in-out cable.

e Street lighting poles height shall be as shown on the drawings. Poles tops shall
be designed to receive the required arms and luminaires.

e The pole, once installed and fully equipped, shall be able to withstand a wind
speed of 150 km/hr blowing in the most unfavorable direction, at the height of the
luminaires above ground level, taking into account the effect of the luminaires
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head, which shall be assumed to have a resistance of not less than 25
kg/luminaires, plus any special bracketing. Appropriate reinforcement shall be
provided if needed to increase the strength.

e For anti-corrosion purposes the pole shall have prime paint, enamel paint, plastic
coated and finally hot-dip galvanization.

o Bracket arms and all steel accessories should be hot-dip galvanized.
e Foundation bolts should be equipped with appropriate nuts and washer.

o The steel wire armored of the cables should be bonded to the pole by means of
suitable clamps.

e The foundation of the pole shall be completed with UPVC pipes, and 4 threaded
bolts that will pass through the pole mounting steel plate according to the
drawings.

o The poles lighting fixtures shall be controlled by a timer or photocell and 3-phase
contactors. An override switch shall be provided for manual operation. Contactors
and override switch shall be located inside the tunnel distribution board, with
indication lamps and push buttons.

e The photocell shall be of weather-proof construction and capable of field
adjustment for light level from 10 to 100 lux. The turn-on / turn-off differential shall
be 5 to 10 lux. The cell shall be mounted on the wall of the underpass and shall
be set to turn-on automatically at light level of 10 lux.
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1. INTRODUCTION

1. The Bills of Quantities are to be read and construed in association and
conjunction with the Conditions of Contract, Specifications, Drawings, and
other contract documents, and shall be referred to for details of the
description of the items, quality, tests, strength of material used,
workmanship and construction.

2. The general directions and descriptions of work given in the specifications
and the drawings are not necessarily repeated in the Bills of Quantities.
Reference must be made to the specifications and the drawings for such
information, which shall be deemed to be included in the Bills of
Quantities.

3. The quantities of works and material stated in the Bills of Quantities are
estimated and are not to be considered as limiting or extending the
amount of the work to be done and the material to be supplied by the
Contractor. They are given so that are made out and compared on equal
basis.

4. Headings to groups of items in the Bill of Quantities are to be read as part
of the descriptions of the items to which the headings apply.

5. Dimensions are stated in descriptions generally in the sequence length,
width and height. Where ambiguity could arise, the dimensions are
identified.

6. Unless otherwise specifically stated in the Bill of Quantities or herein, the
following are deemed to be included with all work:

e Labour and all costs in connection therewith.
e Materials, products, goods and all costs in connection therewith

e Contractor's equipment, including but not limited to construction
plant, scaffolding, tools, vehicles and the like, and all costs in
connection therewith.

e Assembling, fitting and fixing materials, products and goods in
position.

¢ Any method of fixing, fixing to any nature of base or background
including preparation and providing fixing materials,

e Breaking down for transport and installation and subsequent re-
assembly of composite items manufactured off site.

e Waste of materials.
e Square, raking and curved cutting.
e Work at any location or height; work in small, isolated quantities.

¢ Protection of all work.
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e Protection of all existing structures, utilities, site improvements,
trees and vegetation, features, pavements and other facilities on and
adjacent to the site, which are to remain upon completion of the work.

¢ All other enabling tasks, associated and subsidiary components and
items of work, which are indicated or reasonably inferred from the
Drawings and/or Specifications, and necessary to perform and
complete the work described.

e Establishment and overhead charges and profit.

7. Except where items are included in the Bill of Quantities and are priced
separately by the Contractor therein, provision of the following are
deemed to be included with all work:

¢ Site administration and security.
¢ Insurances.

e Bonds and guarantees.

o Water for the works.

¢ Lighting and power for the works.

e Temporary accommodation for the use of the contractor, the
engineer.

e Temporary telephones for the use of the contractor and the
engineer, and the cost of calls.

o Temporary roads, hard standing, crossings and the like.

o Temporary fencing, hoardings, screens, fans, foot- ways, guardrails,
gantries and the like.

e Giving notices and making applications, including the payment of
fees and charges in connection therewith.

o Safety, health and welfare of workpeople.
e Compliance with traffic regulations.

e Maintenance of public and private roads, services and adjoining
property.

e Control of noise and pollution, prevention of fire and compliance
with all other statutory and general obligations.

¢ Removing rubbish, protective casings and coverings and cleaning
the works on completion.

e Drying the works.

e Testing of water retaining structures for leakage including providing
water.

e Design, co-ordination, installation and as-built record and shop
drawings and the like.
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e Preparation and submittal of reports, records, certificates, notices,
designs, details, calculations and other information and data required
by the specifications.

¢ Compliance with all other requirements, provisions and obligations
contained in the general requirements, specifications and conditions of
contract, maintaining, adapting, clearing away and making good are
deemed to be included with the items for temporary works

2. UNITS OF MEASUREMENT AND ABBREVIATIONS

4.01  All units of measurement shall be based on the Metric System of weights
and measurements except where other units are specifically mentioned for
standard products.

4.02 The following symbols and abbreviations are used in this Method of
Measurement and in the Bill of Quantities:

JD Jordan Dinar uPvC Unplasticized
m Linear meter polyvinyl chloride
sg.m. OR Square meter HDPE High Density
m? Polyethylene
cum OR Cubic meter GRP Glass Reinforced
m: Plastic
cm Centimeter LS Lump Sum
mm Millimeter Kg Kilogram
No Number Liter Ltr
T Ton (1000 kg) % Percentage
h hour Man Month M.Month
Specs Specifications
5. DEFINITIONS
5.01  Where items in the Bills of Quantities contain the phrase "as specified" the
Contractor shall refer to the Specifications, the Conditions of Contract, the
Drawings and other Contract Documents for the full description. The Contractor
shall include in his rates for complying with this clause whether the phrase "as
specified" appears in the text or not. The Bills of Quantities are to be read and
construed in association and conjunction with the Drawings, Specifications
and this Method of Measurement. Information that is given on the Drawings
and/or in the Specifications may be identified by cross-references included in the
descriptions of work in the Bill of Quantities.
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5.02
5.03

5.04

5.05

5.06

5.07

5.09

5.08

The term "Site" means the whole site area as defined on the Drawings.

The terms "including”, "is included", "include for" and similar words and
phrases are used to indicate that the items in question are not measurable as
separate items, are not specifically mentioned in descriptions but the costs of
which are included in the measured items.

The word "Ditto" means the repetition of all or part of the preceding items as
applicable to complete the sense of the item.

The term "extra over" means that the work so described involves extra cost over
the basic work in which it occurs. No deduction of the quantity of basic work is
made for the extra over work.

The words "Deliver" or "Store" means materials to be delivered to the store(s)
against the receipt to be issued by the Employer.

"Complete": Means as indicated on the Drawings, required by the Specifications,
required by manufacturer's written instructions, and indicated in the Method of
Measurement.

“Optional Item(s)” means an item (if any) which is specified in the Contract as
an Optional Item, for the execution of any part of the Works, in which the
Employer has the full right to omit this item(s) without being subjected to any
financial, legal or contractual claims.

The description contained in the Schedule of Rates and Bills of Quantities are not
comprehensive and are for convenience only and the Contractor is to note that all
relevant requirements of the Specifications, Drawings, General Conditions and
other Contract Documents are to be taken into account in the measured items.

6. MOCK UPS

6.01

Mock ups and/or Field samples are not measured as separate items under
respective trade or element in which they occur and deemed to be included
with respective price.

7. PROTECTION

7.01

The Contractor shall allow in his rates for protecting the work of all trades
including the work of his sub-contractors against damage by whatever method is
deemed necessary during execution of the works until handing over to the
Employer. Any work damaged before the Works are handed over, is to be
replaced or made good at the Contractor's expense and to the entire satisfaction
of the Engineer.
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8. DELIVERY AND STORAGE

8.01  The Contractor shall allow in his rates for all materials to be supplied as an
"Extra Stock™ or "Spares" or all materials coming out of demolition operations
and to be "Stored", for delivering such materials and storing in store(s) against
the receipt to be issued by the Employer.

8.02  The rates shall include for all multiple handling and transportation.
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014

BILL No. 1 : GENERAL REQUIREMENTS

Item
No.

Description

Unit

Quantity

Rate (J.D)

Amount (J.D)

11
111

The General Requirements are applicable to the
whole of the works.

All Requirements specified in the contract conditions
and technical specifications under section "1".

General Requirements or otherwise indicated in the
contract documents, are not necessarilly listed in the
Bill of Quantities. The cost of such requirements shall
be deemed to be included in the rates for measured
items elsewhere in the Bill of Quantities, and will not
be paid separately.

Supervision Staff and Facilities
Provision and operation of Client's representative and

Engineer's office by erection of a prefabricated building

with area of 50m” as specified in the general
requirements specifications, complete with all
requirements, as indicated in specifications and approved
by the Engineer for the contract duration plus two
months for close-out work, Price to include:

1. Furniture and equipment to site offices, as indicated
in specifications and approved by the Client and
Engineer. And also price to include

2. All services to site offices, including one office
boy,cleaning, maintenance and other services as
indicated in the specifications and approved by the
Engineer for the contract duration plus two months
(5+2) and for any extention of time to project
duration.

All office furniture and equipment shall become the

property of the Contractor on completion of the
Works.

LS

LS
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 2 : RECEVING AREA AND EVAPORATION POND

Item

No Description Unit | Quantity | Rate (J.D) [ Amount (J.D)
2.1 |Highway Excavation (Section 2.03)

a. |Unclassified excavation for Receiving Area. m3 900

b. |Excavation For pond. m® | 162,735

2.2 |Embankment Construction (Section 2.06)

a. Embankment construction for Receiving Area. m3 2,540

2.3 |Subgrade Construction and Topping (Section 2.07)

a. |20cm thick subgrade layer (topping) (if needed) for 3
. m 1,495
Receiving Area and Ramps.

2.4 |Granular Sub-base Courses (Section 3.02)

a. |20cm thick granular sub-base courses for Receiving Area 3
m 1,495
and Ramps.

2.5 |Aggregate Base Courses (Section 3.03)

a. 20cm thick aggregate base course for Receiving Area and 3
m 1,495
Ramps.

2.6 |Bituminous Prime and Tack Coat (Section 4.02)

a. |Bituminous prime coat for Receiving Area and Ramps.

Ton 10
b. |Bituminous take coat for Receiving Area. Ton 3
2.7 |Bituminous Binder and Wearing Courses (Section
4.05)
a. |Bituminous concrete binder course (7.0 cm compacted 2
. . m 7,475
thickness) for Receiving Area.
b. |Bituminous concrete wearing course (5.0 cm compacted 2
) . m 7,475
thickness) for Receiving Area.
2.8 |Slope Protection and Stabilization Paved Ditches and
Embankment Protection (Section 8.05)
a. |Grouted riprap for Evaporation Pond sides as per 3
m 920

drawings.

b. |Smooth grouted riprap consist of broken stone, shall be
free from segregation, seams, cracks, and other defects,
tending to destroy its resistance to weather and all as per 3
drawings and specifications. The Surfaces of the subgrade| ™ 2,310
shall be smooth, uniform, free from sudden changes in
grade.

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014

BILL No. 2 : RECEVING AREA AND EVAPORATION POND

Item
No.

Description

Unit

Quantity

Rate (J.D)

Amount (J.D)

2.9

2.10

211

Brought forward from previous page

Supply and apply 1.5 mm HDPE white textured co-
extruded on both sides and conductive liner for Pond
sides as per specifications and drawings.

Supply and apply 500mm compacted clay liner for
Evaporation Pond as per specifications and drawings.

Fencing and gates (Section 8.14)
Supply and fix chain link fence with height of 2300mm,

price to include excavation, concrete works, backfilling
and complete erection of fence according to drawings.

Steel Guard Rail & Concrete Barrier (Section 8.16)

Steel guardrail with reflectors with height of 750mm as
per specifications and drawings.

Concrete, Steel and Structures (Section 5.01 & Section
5.03)

Plain concrete grade 15 for ramps and all as per
specification, drawings, and approval of the Engineer.

Reinforced concrete grade 30 for ramps, using ordinary
portland cement, and all as per specification, drawings,
and approval of the Engineer.

Supply and install steel reinforcement bars for reinforced
concrete work yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm?2 Mild tensile steel
grade 40 and all as per specification, drawings, and
approval of the Engineer.

Ton

10,770

10,850

835

170

45

150

20
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) [ Amount (J.D)

3.1 |CIVIL WORKS

3.1.1 |INLET CHAMBER
3.1.1.1 |Structural Excavation

Excavations from natural levels in any kind of soil,
concrete or asphalt, trees or stonewalls ...etc. to the
required depth as extracted from the drawings and
according to specifications. Price to include dewatering,
back-filling in (200 mm) thick layers watering,
compacting to 95% according to the modified field
density test using suitable approved excavated materials,
and subsituting the un- suitable soil by imported
approved selected fill, as well as removal of the extra and
unsuitable materials out side the site to the locations
approved by the authorities.

a. |Excavation for footing and foundation according to item 3
No. 206.

3.1.1.2 (Plain Concrete

Plain concrete Grade 15 according to item No. 306
Blinding for foundations, footings, ground beams, slab on
grade and wherever required ,with crushing strength of
concrete cubes not less than 15 N/mm?2 after 28 days, 3
measurements according to item No. 327 /1,price
inclusion to item 328/1, and all as per specification,
drawings, and approval of the Engineer.

3.1.1.3 [Reinforced concrete

Reinforced concrete grade 30 according to item No.
306/1 & 306/2/A/1 with crushing strength of concrete
cubes not less than 30 N/mm?2 after 28 days ,using
ordinary portland cement, measurements according to
item No. 327/1,price inclusion to item 328/1 - third
division and to include construction joints, expansion
Joint , joint filler, (20x25) sealant compound, PVC
waterstops (250mm), and all necessary fairface
formwork, plastisizers according to item No. 302/5/C5
For Foundations, footings, grade beams, Columns and
Walls, slab on grade ,slabs, beams, and wherever
required and all as per specification, drawings, and
approval of the Engineer.

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) [ Amount (J.D)

Brought forward from previous page

3.1.1.4 (Steel reinforcement bars

Supply and install steel reinforcement bars for reinforced
concrete work, yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm2 Mild tensile steel
grade 40 according to item No. 305 3rd division,
measurement according to item No. 327 /7 and prices Ton 3
inclusive according to item No. 328/7 3rd division.Taking
into consideration requirements of |.S.S./442 /1986 &
J.S.S./441/1986.

3.1.1.5 |Fluid Applied Waterproofing

Supply and apply two perpendicular coats cold apply
bituminous membrane, for foundations, footings, ground
beams, columns neck, walls below ground,and slab on
grade, according to item No. 903/9/B and 904, m? 75
measurment according to item No. 915 and pricing
according to item No. 916, complete as per drawings.

3.1.1.6 ([Epoxy Paint

Supply and apply solvent free epoxy corrosion, chemical,
and abrasion resistant with total wet film thickness not m? 65
less than 2mm.

3.1.1.7 |Grating

Supply and fix galvanized grating shall be pressure
locked type . Grating treads shall be pressure locked or
one piece extruded type. Bearing bars shall be at least
5mm flat stock, or equivalent I-bars, with center to center| m? 3
spacing of 30mm and of 30mm depth minimum and
according to specifications and drawings.

3.1.1.8 |Handrail

Supply and fix steel hot-dip galvanized pipe of 60mm dia.
Handrail, 30mm horizontal steel pipe welded to 30mm
steel pipe posts . Posts are welded to base plate of size
100x170x5mm fixed to concrete using anchorage bolts
with min. average height 1.13 m and all as per drawings
and specifications.

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) | Amount (J.D)

Brought forward from previous page
3.1.2 |DISTRIBUTION CHAMBER

3.1.2.1 |Structural Excavation

Excavations from natural levels in any kind of soil,
concrete or asphalt, trees or stonewalls ...etc. to the
required depth as extracted from the drawings and
according to specifications. Price to include dewatering,
back-filling in (200 mm) thick layers watering,
compacting to 95% according to the modified field
density test using suitable approved excavated materials,
and subsituting the un- suitable soil by imported
approved selected fill, as well as removal of the extra and
unsuitable materials out side the site to the locations
approved by the authorities.

a. |Excavation for footing and foundation according to item 3
No. 206 o 150

3.1.2.2 (Plain Concrete

Plain concrete Grade 15 according to item No. 306
Blinding for foundations, footings, ground beams, slab on
grade and wherever required ,with crushing strength of
concrete cubes not less than 15 N/mm?2 after 28 days, 3
measurements according to item No. 327/1,price
inclusion to item 328/1, and all as per specification,
drawings, and approval of the Engineer.

3.1.2.3 [Reinforced concrete

Reinforced concrete grade 30 according to item No.
306/1 & 306/2/A/1 with crushing strength of concrete
cubes not less than 30 N/mm?2 after 28 days ,using
ordinary portland cement, measurements according to
item No. 327/1,price inclusion to item 328/1 - third
division and to include construction joints, expansion
Joint , joint filler, (20x25) sealant compound, PVC
waterstops (250mm), and all necessary fairface
formwork , plastisizers according to item No. 302/5/C5
For Foundations, footings, grade beams, Columns and
Walls, slab on grade ,slabs, beams, and wherever
required and all as per specification, drawings, and
approval of the Engineer.

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) [ Amount (J.D)

Brought forward from previous page

3.1.2.4 (Steel reinforcement bars

Supply and install steel reinforcement bars for reinforced
concrete work, yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm2 Mild tensile steel
grade 40 according to item No. 305 3rd division,
measurement according to item No. 327 /7 and prices Ton 3
inclusive according to item No. 328/7 3rd division.Taking
into consideration requirements of |.S.S./442 /1986 &
J.S.S./441/1986.

3.1.2.5 |Fluid Applied Waterproofing

Supply and apply two perpendicular coats cold apply
bituminous membrane, for foundations, footings, ground
beams, columns neck, walls below ground,and slab on
grade, according to item No. 903/9/B and 904, m? 75
measurment according to item No. 915 and pricing
according to item No. 916, complete as per drawings.

3.1.2.6 |Grating

Supply and fix galvanized grating shall be pressure
locked type . Grating treads shall be pressure locked or
one piece extruded type. Bearing bars shall be at least
5mm flat stock, or equivalent I-bars, with center to center| m? 7
spacing of 30mm and of 30mm depth minimum and
according to specifications and drawings.

3.1.2.7 |[Epoxy Paint

Supply and apply solvent free epoxy corrosion, chemical,
and abrasion resistant with total wet film thickness not m? 60
less than 2mm.

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) | Amount (]J.D)

Brought forward from previous page
3.1.3 |GRIT AND OIL REMOVAL CHANNELS AND OIL PIT
3.1.3.1 |Structural Excavation

Excavations from natural levels in any kind of soil,
concrete or asphalt, trees or stonewalls ...etc. to the
required depth as extracted from the drawings and
according to specifications. Price to include dewatering,
back-filling in (200 mm) thick layers watering,
compacting to 95% according to the modified field
density test using suitable approved excavated materials,
and subsituting the un- suitable soil by imported
approved selected fill, as well as removal of the extra and
unsuitable materials out side the site to the locations
approved by the authorities.

a. |Excavation for footing and foundation according to item 3
No. 206 m | 3795

3.1.3.2 [Plain Concrete

Plain concrete Grade 15 according to item No. 306
Blinding for foundations, footings, ground beams, slab on
grade and wherever required ,with crushing strength of
concrete cubes not less than 15 N/mm?2 after 28 days, 3
measurements according to item No. 327/1,price m 70
inclusion to item 328/1, and all as per specification,
drawings, and approval of the Engineer.

3.1.3.3 [Reinforced concrete

Reinforced concrete grade 30 according to item No.
306/1 & 306/2/A/1 with crushing strength of concrete
cubes not less than 30 N/mm?2 after 28 days ,using
ordinary portland cement, measurements according to
item No. 327/1,price inclusion to item 328/1 - third
division and to include construction joints, expansion
Joint , joint filler, (20x25) sealant compound, PVC
waterstops (250mm), and all necessary fairface
formwork , plastisizers according to item No. 302/5/C5
For Foundations, footings, grade beams, Columns and
Walls, slab on grade ,slabs, beams, and wherever
required and all as per specification, drawings, and
approval of the Engineer.

m’ 275

Carried Forward
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ILLO  UANTITIES

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014
BILL No. 3 : PROCESS STRUCTURES

Item

No Description Unit | Quantity | Rate (J.D) | Amount (J.D)

Brought forward from previous page

3.1.3.4 [Steel reinforcement bars

Supply and install steel reinforcement bars for reinforced
concrete work, yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm?2 Mild tensile steel
grade 40 according to item No. 305 3rd division,
measurement according to item No. 327/7 and prices Ton 35
inclusive according to item No. 328/7 3rd division.Taking
into consideration requirements of ].S.S./442 /1986 &
J.S.S./441/1986.

3.1.3.5 |Fluid Applied Waterproofing

Supply and apply two perpendicular coats cold apply
bituminous membrane, for foundations, footings, ground
beams, columns neck, walls below ground,and slab on
grade, according to item No. 903/9/B and 904, m? 455
measurment according to item No. 915 and pricing
according to item No. 916, complete as per drawings.

3.1.3.6 |Grating

Supply and fix galvanized grating shall be pressure
locked type . Grating treads shall be pressure locked or
one piece extruded type. Bearing bars shall be at least
5mm flat stock, or equivalent I-bars, with center to center| m? 35
spacing of 30mm and of 30mm depth minimum and
according to specifications and drawings.

3.1.3.7 |Handrail

Supply and fix steel hot-dip galvanized pipe of 60mm dia.
Handrail, 30mm horizontal steel pipe welded to 30mm
steel pipe posts . Posts are welded to base plate of size
100x170x5mm fixed to concrete using anchorage bolts m 70
with min. average height 1.13 m and all as per drawings
and specifications.

3.1.3.8 [Epoxy Paint

Supply and apply solvent free epoxy corrosion, chemical,
and abrasion resistant with total wet film thickness not m 910
less than 2mm.

Carried Forward
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Item

No Description Unit | Quantity | Rate (J.D) | Amount (]J.D)

Brought forward from previous page
3.1.4 |EMERGENCY OUTFLOW

3.1.4.1 |Structural Excavation

Excavations from natural levels in any kind of soil,
concrete or asphalt, trees or stonewalls ...etc. to the
required depth as extracted from the drawings and
according to specifications. Price to include dewatering,
back-filling in (200 mm) thick layers watering,
compacting to 95% according to the modified field
density test using suitable approved excavated materials,
and subsituting the un- suitable soil by imported
approved selected fill, as well as removal of the extra and
unsuitable materials out side the site to the locations
approved by the authorities.

a. |Excavation for footing and foundation according to item 3
No. 206.

3.1.4.2 [Plain Concrete

Plain concrete Grade 15 according to item No. 306
Blinding for foundations, footings, ground beams, slab on
grade and wherever required ,with crushing strength of
concrete cubes not less than 15 N/mm?2 after 28 days, 3
measurements according to item No. 327/1,price
inclusion to item 328/1, and all as per specification,
drawings, and approval of the Engineer.

3.1.4.3 |[Reinforced concrete

Reinforced concrete grade 30 according to item No.
306/1 & 306/2/A/1 with crushing strength of concrete
cubes not less than 30 N/mm?2 after 28 days ,using
ordinary portland cement, measurements according to
item No. 327/1,price inclusion to item 328/1 - third
division and to include construction joints, expansion
Joint , joint filler, (20x25) sealant compound, PVC
waterstops (250mm), and all necessary fairface
formwork , plastisizers according to item No. 302/5/C5
For Foundations, footings, grade beams, Columns and
Walls, slab on grade ,slabs, beams, and wherever
required and all as per specification, drawings, and
approval of the Engineer.

Carried Forward
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Item

No Description Unit | Quantity | Rate (J.D) [ Amount (J.D)

Brought forward from previous page

3.1.4.4 (Steel reinforcement bars

Supply and install steel reinforcement bars for reinforced
concrete work, yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm2 Mild tensile steel
grade 40 according to item No. 305 3rd division,
measurement according to item No. 327 /7 and prices Ton 3
inclusive according to item No. 328/7 3rd division.Taking
into consideration requirements of |.S.S./442 /1986 &
J.S.S./441/1986.

3.1.4.5 |Fluid Applied Waterproofing

Supply and apply two perpendicular coats cold apply
bituminous membrane, for foundations, footings, ground
beams, columns neck, walls below ground,and slab on
grade, according to item No. 903/9/B and 904, m? 65
measurment according to item No. 915 and pricing
according to item No. 916, complete as per drawings.

3.1.4.6 ([Epoxy Paint

Supply and apply solvent free epoxy corrosion, chemical,
and abrasion resistant with total wet film thickness not m? 55
less than 2mm.

3.1.4.7 |Handrail

Supply and fix steel hot-dip galvanized pipe of 60mm dia.
Handrail, 30mm horizontal steel pipe welded to 30mm
steel pipe posts . Posts are welded to base plate of size
100x170x5mm fixed to concrete using anchorage bolts m 3
with min. average height 1.13 m and all as per drawings
and specifications.

Carried Forward
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Item

No Description Unit | Quantity | Rate (J.D) | Amount (J.D)

Brought forward from previous page
3.1.5 [OVERFLOW WEIR

3.1.5.1 [Reinforced concrete

Reinforced concrete grade 30 according to item No.
306/1 & 306/2/A/1 with crushing strength of concrete
cubes not less than 30 N/mm?2 after 28 days ,using
ordinary portland cement, measurements according to
item No. 327/1,price inclusion to item 328/1 - third
division and to include construction joints, expansion
Joint , joint filler, (20x25) sealant compound, PVC
waterstops (250mm), and all necessary fairface
formwork, plastisizers according to item No. 302/5/C5
For Foundations, footings, grade beams, Columns and
Walls, slab on grade ,slabs, beams, and wherever
required and all as per specification, drawings, and
approval of the Engineer.

3.1.5.2 [Steel reinforcement bars

Supply and install steel reinforcement bars for reinforced
concrete work, yield stress 460 N/mm2 High tensile steel
grade 60, or yield stress 280 N/mm?2 Mild tensile steel
grade 40 according to item No. 305 3rd division,
measurement according to item No. 327/7 and prices Ton 4
inclusive according to item No. 328/7 3rd division.Taking
into consideration requirements of ].S.S./442 /1986 &
J.S.S./441/1986.

3.1.5.3 |Fluid Applied Waterproofing

Supply and apply two perpendicular coats cold apply
bituminous membrane, for foundations, footings, ground
beams, columns neck, walls below ground,and slab on
grade, according to item No.903/9/B and 904, m? 95
measurment according to item No. 915 and pricing
according to item No. 916, complete as per drawings.

3.1.5.4 ([Epoxy Paint

Supply and apply solvent free epoxy corrosion, chemical,
and abrasion resistant with total wet film thickness not m 75
less than 2mm.

Carried Forward
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Brought forward from previous page

3.1.5.5 |Handrail
Supply and fix steel hot-dip galvanized pipe of 60mm dia.
Handrail, 30mm horizontal steel pipe welded to 30mm
steel pipe posts . Posts are welded to base plate of size
100x170x5mm fixed to concrete using anchorage bolts m 10
with min. average height 1.13 m and all as per drawings
and specifications.

3.1.5.6 |Grouted riprap
Grouted riprap end of chute as per drawings. m’ 10

Carried Forward
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Item
No.

Description

Unit

Quantity

Rate (J.D)

Amount (J.D)

3.2

3.2.1

3.2.2

3.2.3

3.2.4

Brought forward from previous page
MECHANICAL WORKS
The unit price for each item in the mechanical works
shall include supply, installation, testing, commissioning
of all pipes, gates, valves, fittings, supports, and civil
works required to complete installation of the equipment
to fit inside all structures. All shall be included in the unit
price of the BOQ unless such items where otherwise
indicated and all as per drawings and specifications. The
contractor shall be responsible to determine the exact
quantities for all items. No additional payment shall be
paid in case of additional items or quantities required to
complete the job.

Manual Static Screens

Manual static screen, stanless steel 316, bar dim. 8x20,
bar spacing 20 mm, W= 2.0 m, complete with 3 Nos. of
manual steel rake for screen cleaning.

Distribution Chamber Stop Gates
Stop gate @ 250 mm as per drawings.

Telescopic Valves

Supply, install, test and commission telescopic valve with
dimensions of (®300mm). The operating range is 0.2 m,
all as per specifications and drawings.

Supply, install, test and commission telescopic valve with
dimensions of (®400mm). The operating range is 0.6 m,
all as per specifications and drawings.

uPVC Pipes

Supply and install uPVC pipes including all fittings such
as bends, tees, reducers, couplings, dismantling pieces,
blank flanges, flange connections, etc...), thrust blocks,
supports, and civil works, ancillaries, testing, flushing,
excavation in any kind of surfaces as soils and rocks,
backfilling, bedding, reinstatement and commissioning,
all according to drawings and as specified and instructed
by the Engineer.

@ 250 mm uPVC pipes
@ 300 mm uPVC pipes
@ 400 mm uPVC pipes

No.

No.

No.

No.

8 8 B

235
85
170

QSF02-Rev.a
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Item
No.

Description

Unit

Quantity | Rate (J.D)

Amount (J.D)

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

Brought forward from previous page

Tilting Weir
Tilting Gate, stainless steel 316, width of 1.5m and 0.8m
height as per specifications and drawings.

Wooden Shovel

Wooden Shovel with steel pipe for Scum Collection.

Drainage Sump

Construction of drainage pit covered with road gully, with
uPVC pipe diameter 200mm including groundworks,
concreting works, waterproofing & other items to
complete the works in accordance with the drawings and
specifications.

Size 300x600x300mm

Precast Concrete Manhole

Construction of precast concrete manhole diameter
1100mm covered with medium duty non recycable
material diameter 600mm, including groundworks,
concreting works, waterproofing & other items to
complete the works in accordance with the drawings and
specifications.

Construction of precast concrete manhole diameter
1000mm covered with heavy duty non recycable
material diameter 600mm, including groundworks,
concreting works, waterproofing & other items to
complete the works in accordance with the drawings and
specifications.

Construction of precast concrete manhole diameter
900mm covered with medium duty non recycable
material diameter 600mm, including groundworks,
concreting works, waterproofing & other items to
complete the works in accordance with the drawings and
specifications.

Concrete Encasement

Supply and install encasements reinforced concrete
grade 30, price to include steel reinforcement and
blinding as per typical details and specifications.

No.

No.

No.

No.

No.

No.

55

QSF02-Rev.a
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Item
No.

Description

Unit

Quantity

Rate (J.D)

Amount (J.D)

3.3

3.3.1

3.3.2

Brought forward from previous page
ELECTRICAL WORKS

Preamble

This section should be read in conjunction with parts of
(The Electrical Technical Specifications) and the electrical
drawings except where otherwise indicated.The unit
prices for all items in this section shall include the supply,
installation, testing and commissioning unless other wise
specifically mentioned. All civil and finished works
related to the concerned items, such as PVC pipes,
concrete ducts and trenches shall be included in the unit
price unless otherwise indicated. All electrical works
shall be carried out in accordance with IEE Wiring
Regulations and IEC.

Feeder Pillar

Supply, install, test, and comission feeder pillar (FP) with
[P=65 including enclosure, main incommer, outgoing
circuit breaker, contactors, indication lamps,selector
switches, in addition to photocell. The price shall include
construction of concrete base underneath the boundary
with UPVC conduits embedded inside the base.

Feeder Pillar (F.P)

Earthing System

Supply, install, test and commission an earthing system
as specified and shown on the drawings to achieve an
earth resistance not more than 2 ohms. The works
include all civil works, rods, connection, testing links,
manholes, bare copper conductor to connect the earthing
system to the distribution board.

For Feeder Pillar (F.P)

No.

No.

QSF02-Rev.a
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Item
No.

Description

Unit

Quantity [ Rate (J.D)

Amount (J.D)

3.3.3

3.3.4

Brought forward from previous page
Main Low Voltage Power Cables (0.6/1.0)KV

Supply, install, connect and commission power cables
from the existing Over Head Line (OHL) Low Voltage
Grid, the nearest electrical pole to the feeder pillar. Price
shall include excavation of trenches, laying of cables
inside 50mm UPVC conduits, backfilling with soft sand
above and below the UPVC conduit, solid blocks, warning
tape, installation of UPVC conduits for crossing asphalt
roads inside concrete trenches and these concrete
trenches are deemed to be included in the price also,
price shall include connection of cable from both ends all
as specified and shown on the drawings. Price shall
include the coordination with the electrical company
(IDECO) to connect the cable and achieve the official
approvals.

(4x16)mm2 CU/XLPE/SWA/PVC cable in 50mm UPVC
conduit from the existing electrical panel in the existing
main gate building to the feeder pillar.

External Lighting Poles

Supply, install, test, and commission street lighting poles
as specified and shown on the drawings including the
pole, arm, lighting fixture and wires from the connection
box inside the pole to the lighting fixture. The works
include all civil and concrete works for preparing the
base and installation the pole, price shall include also
earthing pit for each pole with earthing rod,10mm?
earthing coductor between the earthing rod and the
earthing terminal inside the pole box.

7m height street lighting pole , with (1x150watt) HPS
lamp

LM

No.

20

11

QSF02-Rev.a
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Item
No.

Description

Unit

Quantity

Rate (J.D)

Amount (J.D)

3.3.5

Brought forward from previous page

Cables for External Lighting poles

Supply, install, test and commission outdoor lighting
cables for external lighting, including excavation of
trenches, laying of cables inside 50mm UPVC conduits,
soft sand below and above the UPVC conduits, solid block,
warning type, backfilling, providing and installation of
UPVC conduits for street crossing asphalt roads inside
concrete trenches and these concrete trenches are
deemed to be included in the price and civil works for
installation and connection from both end (from the
feeder pillar to the connection box of the pole and
lighting luminaires), completely as specified and shown
on the drawings.

(4X16)mm2 CU\XLPE\SWA\PVC cable in 50mm UPVC
conduit.

LM

270

QSF02-Rev.a
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General Summary

PROJECT NAME: ZIBAR EVAPORATION LAGOON AT EKEDER

DATE:September/2014

: N From
Bill No. Description Page Amount (JD)
1 Bill No. 1: GENERAL REQUIREMENTS 1
2 BILL No. 2 : RECEVING AREA AND ZIBAR LAGOON 3
3 BILL No. 3 : PROCESS STRUCTURES 18
1 .
Grand total of Bills
2 Percent Addition / Reduction for (1)
3 Value for Addition or Reduction =(1x2)
4
Total (1) =(1+3)
5 .
Provisional Sum -
Total Amount including provisional sum JD (Writing
& Numbering)

Contractor Name:

Address:
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Page 19 of 19



	Ekeder-Zibar_12-10-14
	Cover.pdf
	G-000.pdf
	G-100.pdf
	G-101.pdf
	G-102.pdf
	G-103.pdf
	G-104.pdf
	G-105.pdf
	G-106.pdf
	G-107.pdf
	G-108.pdf
	G-109.pdf
	G-110.pdf
	P-201.pdf
	P-202.pdf
	P-203.pdf
	P-204.pdf
	P-205.pdf
	P-206.pdf
	P-207.pdf
	P-208.pdf
	P-209.pdf
	S-301.pdf
	S-302.pdf
	S-303.pdf
	S-304.pdf
	S-305.pdf
	S-306.pdf
	S-307.pdf
	E-401.pdf
	E-402.pdf
	D-501.pdf
	D-502.pdf
	D-503.pdf
	D-504.pdf

	Vol_I_-_Contract
	Vol_II-Specifications
	Vol_III-_Un_priced_BOQ
	Volume III cover
	Part 1-Preamble
	PREAMBLE AND DIRECTIONS TO BILL OF QUANTITIES 
	1. INTRODUCTION 
	2. UNITS OF MEASUREMENT AND ABBREVIATIONS
	5. DEFINITIONS
	6. MOCK UPS
	7. PROTECTION 
	8. DELIVERY AND STORAGE


	UnPriced BOQ
	BOQ



