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GENERAL

1.

1.2

121,

BP0

SENERAL

FREFACE

The nim of this document is to give rules and concepts logether with guide-lines
an how to cairy oul the work.

In order to cope with the progress in the telecommumications field it is of
extreme importance that the standards sre revised at appropriate intervals so
that they will continuously match the technical developments related 1o outside
plant networks.

ASSOCIATED DOCUMENTS

These foregoing standards a-~ to be applied in conjunction with following
sactions of the tender documents:

Volume 1!

7 ender Conditions and Progadures
T ender Forms.

Contractual Forms
Conditions of Contract

Preliminaries
Volume 2.2;
Material Specifications
Voluine 3
Scope of the Work
Method of Measurement

Bills of Quantitics
Approved Manufacturers & Restricted Sourcing
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1.3, ABBREVIATIONS
13.1 THF FOLT OWING ABRREVIATIONS ARE USED IN THE TEXT
ABD As-Built Drawings
AC Altermating Current
ADSL Asymmetric Digital Subscriber Loop
BSC Base Station Controller
BSW Buried Service wire
BTS Base Transceiver Station
CAT Contrector's Acceptance Test
CCP Cross Connection Point
C3A Carrier Serving Area
ITuU-T International Telecom Union
CTB Cahle Terminal Bex
DB Direct Burial
DBC Direct Buried Cable
DC Direct Current
DECT Digital European Cordless Telecommunications
DFA Direct Feed Ares
DF Distribution Poimt
DFL Distribution Point Location
EFA Engineering Forecast Area
FAC Final Acceptance Certificate
FDD Frequency Division Duplex
FITL Fibre in the Loop
FITB Fibre to the Buildings
GSM Gilobal System for Mobile Communications
HDSL High Bit Rate Digital Subscriber Loop
HH Handhole
ISDM Integrated Services Digital Network
LC Line Concentrator
LE Local Exchange
LI Line Jack LFnit
LR Line Regenerator
MDF Main Distribution Frame
MH Manhale
1
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MPMP
MaT
MEC
MUK
MW
NOSFER

. NTS
oD
OF
OsP
PABX
PAC
PAT

PCM

PFAR
- PGS

PMBX

Ve

RLD

SAP
- SE

A SRE
SRS
STR
SWD
TA
THD
TDMA

COMATRIACTION STANDARDS

GENERAL

Microwave Pomi-to-Multipoint
Ministry of Telecommunications
Mobile Switching Centre
Multiplexer .

Microwave

New Fundamental System for Determination of Reference

Equivalent

Mot to Scale

Outside Diameter

Optic Fibre

Qutside Plant

Private Automatic Branch Exchange

Provigional Acceptance Lertificate

Provisional Acceptance Test

Private Branch Exchange

Pulse Code Modulation
‘alyethylene

Primiary Fill at Relief

Pair Gain System

Private Manusl Branch Exchange
Polyvinylchloride

Quality Control

Reference Equivalent

Receiving Reference Equivalent
Red Line Drawings

Remote Subscriber Uit

Service Access Point

Secondary Exchange

Subscribers Line Jack Unit
Sending Reference Equivalent
Subscribers Radio System
Subseribers Terminal Box
Service Wire Drop

Type Approval

Time Division Duplex

Time Division Multiple Access

o
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1.4,

1.4.1.

1.4.2.

143,

1.4.4,

1.4.5.

1.4.6.

1.4.7.

1 4.8.

1.4.9.

| 4.10

TE Tandem Exclunge
T Terminal Toint -

T8 Transmmssion Sysiem
VF Voice Frequency
WLL Wireless Local Loop

WORKMANSHIP, MATERIALS, PLANS AND ALTERATIONS

All materials, including manufactured articles, and machinery incorporated m
the Works, shall meet all specified quality requirements and be approved by the
Engineer.

The Contractor shall, before plecing any purchase order for any materials
intended for incorporation in the Works, submit for approval a complete
description of all such materials, names of the firms from whom he proposes 1o
purchase them and copies of all test repornts venfying conformity with the
provisions of the Specifications. Materials shall not be ordered without the

approval of the Engineer. When directed by the Engineer or: otherwise

specified, the Cont actor shall submit suitable samples for approval

The Engineer shall have the right to retest all materials which have been tested
and accepted at the source of supply after defivery to the Site and prior to
incorporation into the Works and to reject any such materials which are clearly
defective or, when retested, do not conform with the Specifications.

All construction and installation shall be performed in & therough and
workmanlike manner in accordance with the approved standards and shall be
subject to approval by the Engineer

In general, Acceptance Testing shall be witnessed by the Engineer

Appropriste notification times for such acceptance testing will be as specified in
Section 10.

All materils used shall comply with the Materal Specifications unless
otherwise mstructed by the Engineer.

Should any error or ambiguity be discovered in the documentation, the
Contractor shall bring the item to the attention of the Engineer.

The Conteactor will be responsible for maimtaining a concise record of all
alterations to the Engineers design drawings,

All working docamentation snd detailed plans (Red Line Drawings) required for
the permanent installations of the works hrve to be prepared by the Contractor
and submitted (o the Engineer to-enable t'ie latter to prepare As Built Drawings
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Approval procedures for such subsnissions by the Contractor shall be strictly
followed, in order for the standard of Red Line Drawings 1o be sufficiently
deliiled o the required ABD Standards

5 DRAWINGS

151 The drawings included in this document and issued by the employer give typical
installation details to cover the requirements under different conditions and
types of network installations.

1.52 These drawings follow a proposed numbering system (4 digits) which will be
used for further detailed installation/construction guidelines to be issued to the
Contrector during the implementation of the project. These are as follows:

1001 - 1200 Coordination with Other Utilities
1201 - 2000 Civil Works Installation Stanards
69106819  Ophical Fiber Installation standards,

1.53, Dirawings are generally self-sxplanatory, with notes included therein, and may
also be grouped where so indicated. Units are typically in ‘mm’, unless otherwise
indicated. These shoulo be considered as sketches, und not suitable for scaling-
off. and hence, crucial Jistances are normally indicated in numbers.

1.54 Furthermore, sample drawings are also given for. Final Design Drawings, as
would be issued by the Engineer to the Contractor, and, a set of related Final-
Design/RLD/ABD, showing the role of Contractor in updating, amending and
detailing (off-set and three point measurements) required.
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r CO-ORDMINATION WITH OTHER PUBLIC UTILITIES
1.6 GENERAL |
2.1.1.  In order to provide working and maintenance clearances from other utifities,
separations shall be maintained in accordance with these guidehnes
212, As the majority of MoT installations are underground, the requirements for
coordination with Lebanon's electrical power instaliations are deseribed in this
general section, Increased use of gerial networks is required and aenal networks
are referred to separately in Section 5.
 Jy B SEFPARATION FROM ELECTRICAL POWER NETWORKS & OTHERS
221  When crossing and adjacent to electrical installations, the fol' ywing guidelines shall
apply.
222 Duct and cable installations shall be located to provide reasonable practical
clearance from electric lamp standards, traffic signal posts and similar installations.
If a minimum clearance of 150 mm ‘3 not obtwmed then a concrete separator of 50
mm thickness or a PVC sleeving 18 1 squired at the affected location.  All applicable
regulations from the responsible authorities for such installations shall be adopted,
Scparation Reguiremsnt | Separation  Requirement 2
Unility Parallel Cross over Parallel Crase over
distance distance
= 10 m < 10m
Water mains sewer
pipes manholes joint 300 mm 150 mm {50 mm 100 mm
boxes
Lamp standard bases.
Traffic sigral bases 150 mm - 100 rrum -
Power cables:
<600V 300 mm 300 mm LMY rrum 100 mm
138KV 1000 mm 1000 mm 200 mm 1) mm
100 mm with rein-
‘I
= 33EV 2000 mm 1000 mm SO0 mm for Lin the
congduit
_ structure for
=00 kY SO0 moam 10040 mm 000 fm SO o bl
power cable

Table 2.2 2A- MINTMUM SEPARATION FOR CONDUITS INSTALLATIONS

- o
pidliE ladicTans

Separation Requirement |

ey

| Sepa-ation  Requirement 2
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VOLUME 2.1 - SECTION 3 CO-DRDINATION WITH OTHER JURLEC UTILITIES
Ltiliey Parallel distance Cross over Parallel distance Ciross over
>10m < 10 m
Waler muins . S0 mim with PVC
SEWEr pipes 300 mm 150 mm 150 mim with | sleeving
manholes joint PV extending 500
boxes mm bevond utility
Lamp standard 50 mm concrete slab or PVC
bases. Traffic | 54 mm - separator, sleeving 500 mm extending
signal bases bevand utility
Power cables: 100 mm concrete | 100 mm PVC
< 600V 300 mm 300 mm stab protector sleeving
extending 300
mm beyond utility
<138 kY 100K) mm TGO nmn 200 mm concrete | 106 mm sep. o a
slib separator 200 mm concrete
slab extend, 500
mm bevond the
power cable, Slab
1o include 100
mim PVC
mamntenance duct
100 mm separa-
<33 kV 2000 mm 1000 mm 1000 mm A
reinforced con-
crete slih, ex-
tending 500 mm
beyond power
<69 kV 2000 mm 1000 mm 2000 nm cable. Slab 1o
melude 100 mm
PVC muintenance
duct.

Table 2.2.2B: MINIMUM SEPARATION FOR DIRECTLY BURIED
CABLE INSTALLATIONS

223 For parallel installations between tetephone and power cables, the mimimum
separations indicated by Tables 2.2.2A and 2.2.2. B shall be applied.

224 For those cases where the standard separation cannot be achieved, an alternative
installation is indicated Ffor parallel runs of less than 10 m (ndicated es
Requirement 2)
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2.2.5.

2.2.6.

2.2.7.

228

p

23.).

232

14.

QOO DN AT WITH OTHER PLIRLIC UTILITIES

These separations are MoT salety requirements; from which all deviations shall be
referred to the Engineer

At underground crossings with power cables the mpa'mtjnns indicated by Tablgs
A+B shall apply.

Where voltages of 69 kV und greater are encountered, the Engineer shull be
informed of the installations, irrespective of whether the indicated safety separation
be achieved,

Attention should be given to the requirements for maintenance ducting to be
installed under all protection slabs, irrespective of the utility which is below the
siab.

Electrical cables are not permitted 1o share duct space or pass through telephone
manholes and vice versa

CO-ORDINATION

Drawing 1110 illustrates a standard for the leation of services in roadways,

Refer to other Sections for special coordination requirements in respect of different
types of networks, such as overhead networks (aerial), etc

DRAWINGS

The following drawings are attached.

Lo630/1110 INSTALLATIONS IN ROADHIGHWAY
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3.2

323,

324,

FRCHECT O CONSTRUCTION STANDARES
VOLLIMEED | - SECTION 3 DM AGES AND TERPONSINILITIES:

£ 8
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DAMAGES AND RESPONSIBILITIES. |
DAMAGE CLAIMS

The Contractor shall be solely responsible for settling any claims or
dameges due to his execution of work, and s required 1o report such
damage 1o the relevant authority and to the Engineer, This 13
inchusive of damages to MoT installations.

The Emplover will not be responsible for any damages by the
Contractor in any way whatsoever,

In case of domages to MoT plant, resulting to interruption of service
1o Working Lines, the Contractor shall repair such damage
immediztely, and shall bear the full cost of providing a "temporary”
installation for continuity of such services, or otherwize bear the
equivalent in loss of revenue for same. This shall also apply 1o other
installations of Mo'T, such as trunk cables and the like

PERMITS AND RELEASE CERTIFICATES

It is incumbent upon the Contractor (o seek and obtain all
permissions relevant to the works and to have existing facilities
located, prior to commencing activities. With regard o existing
telephone services, it 1s also the Contractor’s responsibility to trace
and expose existing structures, especially those to be used in the new
network.

Such permissions include a ‘permission to work’ from the MoT,
where the activities involve existing plant (e.g. extensions or
rehabilitation).

Such permissions shall also include all required 'permission to work'
fram responsible authorities as applicable 1o the sites covered in these
tendler documents (Volume 3), such a8 but not limited to Roads
Authority, Municipalities and the like:

Upon completion of installations which involve an approval from
Muricipalities or private individuals, the Contractor shall obtain a
centificnte of acceptance of his work, by the concerned authority
(o2, A Reinstatement Certificate, following the completion of
conduit or direct buried cable (DBC) installations).

Municipalities clearance certilicates are to be provided by the
Contrmetor prior 10 the issue of Takmg Over Cerlilicates m
accordance with Sub-Clause 481

-':‘{ : Af Y
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PREWECT OFT CONETRUCTHO N STANDARDS

VOLITMT 2 § - RECTHIN 4 Y _ IHSTALLATIEN STANDARDS FOR CIVIL WORES
d. INSTALLATION S'l'rlN[]:iRhDS FOR CIVIL WORKS

4.1. GENERAL -

a.1.1 The Contractor shall show ewvidence that I*:t is aware of the applicable

specifications for road construction in Lebanon prior o the execution of any
excavation works,

4,12 Further, the Contractor is forewarned that there may be superior and controlling
specifications appertaining to the particular highways concemned, issued by local
Municipalities and City Admimstrations.

4.1.3. All agarecates, filler material, Portland cement, water and bituminous materials
utilized for highway re-construction shall comply with the standards detailed by
the documentation obtamed under this Section.

d.1.4, For assistance to the Contractor, the remainder of this Section indicates
minimum standards and directions which are acceptable to the MoT for the
underground instaflation of its plant. These standards are to include the
following items: '

Filling, compaction, sub grade, granular sub-base, aggrecate base, concrete
base, prime coat, tack coat, bitumimous base course and wearing course,
concrete pavement, paved (tiled) surfaces.

This list is not to be construed as being exciusive of the standards to be found
within Lebanon.

415 Before any road works commence the Contractor shall ensure that all
equipment and materials required for the work are on site, that the materials
mest the required specifications and the equipment is adequate for the job.

A certificate, signed by the Contractor, stating that he has checked all imported
muterials should be available for presentation to the Engineer when requested.

4.1.6 All material sources and the quality of materials propesed for use in the Works
shall be approved prior to procuring or processing material from such sotirces
Inspection, samphing, testing snd retesting as necessary, shall be at the
Contractor's expense.

457 The Contractor shall have satisfied himself as to the location, suitability and
guantity of materials available, extent of work necessary to obtain the material
nvailable; the length of haul to the Site, ond shall have obtaned written
permission from the Authorties or Owners concemed for any necessary

“quarrying" operation

s?JL
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VOTLADME 2.7 - BRCTION 4  INSTALLATION STANDARDS FOR CIVIL WORKS
4.1.8, Sampling and testing procedures shall be approved by the Engineer with the
requirements specified hereinafier.
[
4.19. The Contractor shall submit to the Engineer, prior to commencement of Works,

a statement of originand composition of ageregates and matenals proposed for
use in the Works.

41.10.  In order to asceriain the properties of aggregate materials, the Contractor shall
submit for testing and approval, representative samples of all materials intended
for incorporation in the Works, prior to starting operations. The representative
samples shall be taken by the Contractor in the presence of the Engineer.

4.1.11. All teating as carried out by the Contractor shall in no way preclude the need for
further testing by the Engineer, Approval of specific sources of materials shall
not be construed as final approvel and acceptance of materials from such
BOUrCes.

41.12.  Processed materials shall be tested and approved before being stockpiled on Site
or incorporated in the Works and may be inspected and tested at any time by the
Engineer during their preparation, storage and use. Questionable materials,
awaiting testing and approval, shall not be unloaded and mized with materiafs
previously approved. If the grading and quality of any materic.s defivered to the
Site do not conform to the grading and quality of the established control
samples, the Engineer will reject such materials,

4.1.13.  Samples shall satisfy all specitied test requirements. The Contractor shall permit
the Engineer to inspect any and all materials used or fo be used, al any time
during or after their preparation, or while being used during progress of the
Works. Unsatisfactory materials, whether in place or not, shall be removed
promptly from the Site. The Contractor shall furnish all necessary materials,
labour, tools and equipment and transport required by the Engineer for such

mnspections
4.2, SAFETY ON SITE
421 Warning signs, fencing, traffic barmers, sccesses otc. shall be provided and

maintained so as to saleguard and cause minimum inconvenience 10 the public
Fiashing amber waming lights shall be operated at nmight, Local authority
directions shall be followed if 50 required. Pedestrian accesses shall be provided
at 100 m intervals, and cross roads shall have decking provided to permit the
passage of vehicular traffic

4.2.2. The Contractor's name, emergency contact address and telephone number shell
be prominently posted at the site in both the Arabic and English langnages

423 The mintmum disturbance o the surrounding aréa shall occur. This s with
respect to poise, pollution, damage and inconvenience:
/

e

X

g

e e e B AT e ey =

AT | HILCT T g Fuge o i o




I -

FROSECT OFT CONFTRUCTION ETANDARDS

VOLINGRZ) - SECTIONS. - ) INSTALLATION ETANDARDS FOR CIVIL WORKS

&7 4 Al detiris slall be removed from (ke site -

4,25, In general, the muumum reqouisement 15 that the site shall be restored to the
condition in which it was found. If any specifics are required, the Engineer will
give ingtrctions accordingly. "

4.2.6, The locations in highways and sidewalks shall be in accordance with the latesy

regulations of the roads and highway authorities,

Where conflict, obstacles or other unforeseen indications for vanations are
encountered, the Engineer shall be informed in order that the appropriaie
mstructions may be issued,

4.2.7, The Contractor has the responsibility of obtaining the necessary releases and
permits to implement the works,

428 Documentary evidence of the lines, levels and grades to be achieved shall be
obtained prior to the commencement of works. This evidence shall become the
property of the MoT,

429, General site tidiness shall be maintained throughout the woik, Clearing of
surplus and excess excavated material shall be ongoing,

4.3, BREAKING OF PAVED SURFACES AND EXCAVATION

431 In accordance with the design drawings the line of works shall be established
Any obstacles found as unforeseen in the design shall be brought to the
attention of the Engineer,

432, The use of Underground Service Detectors, pilot excavations, etc, shall be
utilized to mimmize the possibilities of damage to existing services

433 The bresking of surfacing (asphalt, tiles; etc.) shall be performed so0 as to
provide a clean cut edge for restoration purposes.

434 The works shall be excavated as indicated by the design drawings. A minimum
initial excavation width is indicated in line with the: minimum -acceptable
working practice. Payment, however, will only be made for works carried oul
within the dimensions indicated on the drawings. Any over width or over depth
excavation shell be made good at the Contractor's expense by use of approved
suitable material, in all cases including existence of underground wtilities.

435 The excavations shall be provided with all strutting, piling and sheeting
necessary to maintain the siability of the surrounding ground and structures

The design of such works should permit their removal where practical.

,-qef. T -
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4:3.6 Excavations shall be left open for the minimum time practical, but in no case,
except 45 agreed with the Engineer, should this exceed 4 days Where it is not
possible to complete the asphalting within this time, scale then the fevel of the
excavation must be brought flush to the road surface by use of suitable material
until final reinstatement can be accomplished.

437, Immediately before the installation of the plant favelved, the excavation shall be
cleaned and trimmed as necessary.

4.3.8, If necessary, by pumping or other approved means, the excavations shall be
miintatned free from water, Continuous pumping shall not take place without
approval from the Engineer,

d.4, FILLING, BACKFILLING, COMPACTION, SUBGRADE AND SUB-
BASE

441 INTRODUCTION

In order to comply with increasingly stringent standards of highway
reinstatement (following utility installations), 3 gradings of comp-ction and
reinstatement are to be strictly observed.

Class A To cover International roads and requirements for meeting exact
standards of reinstatement imposed by city municipalities,

ClassB  To cover Primary and Secondary type highways,

ClassC  To cover local roads, asphalted shoulders, residential areas,
sidewalks tiles etc.

Other uncovered surfaces such as non asphalted and non concreted surfaces,
plantation areas and bare earth do not follow any of the classes above
Reinstutement of such surfaces is detailed in section 4.5.5,

4.4.2 TECHNOLOGY AND ABBREVIATIONS

Sub-grade For the purposes of utility installation the sub-grade
comprises all material below the level of the sub-base
course (i.e. the original uncompacted ground or scarified
and compacted matenal)

Sub-base Graded mix of orushed rock/gravel, sand, clay st
(including a binder if non is naturally present) comprises
the layer between sub-grade and base course.

WAV ELERTTICRNA I M0 g &0l 43
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p

e Base Course The pavement laver immediately below the wearing course.
Wearing Couwrse  Final asphalt surfacing of highway,
Prime-Cont & Cut back (i.e thinned) bitumen suitable for spray applica-
Tack Coat tion to assist the bond between pavement layers and
- prevent water penetration to lower layers of construction
AASHTO(T) American  Association of State  Highway and
— Transportation Dfficials (Testing)
ASTM(S) Amencan Society for Testing and Materials {Standards)
Marshall Test Test to determine density-void ratio and stability - flow
O vahue of hot-mix asphalt:
CBR California Bearing Ratio (for assessing the strength of road
b construction materials. )
MPD Muodified Proclor Density
MD Maximum Density
=~ Pl Plasticity Index
RD Relative Density
MR Moisture Range.
443 FILLING
1 4431 Natural hollows or over excavation shafl be filled with hard-core, excavated
material or mass concrete filling to MAT 2011, Compaction shall be in
£ sccordunce with highway requirements,
4432  Unauthorized over-excavation and its filling shall be at the Contractor'’s own
I & expense m all cases encountered
- 4.4.4 BACKFILLING - GENERAL REQUIREMENTS
: 4.4.4.1 The Contractor shall obtain approval for his proposed methed and rate of
= placing of backfill, before backfilling commences
4442  Material for backfilling shall be uniform in character throughout, free from

substances that by decay, erosion or otherwise may cause the formation of
cavities, or otherwise affect the stubility of the filing and/or damage the
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4.4.43.

4444,

4445

4446

4447,

4.4.4.8,

+.4.4.9,

44410

| LT | Stk Bl P S L

installed plant. Backfill of trenches will be by excavated materials, providing
that the material is clean and free from stones larger than 50 mm and is capsble
of being compacted to the requued compaction,.

Where excavated material is not suitable then imported materials will be used
that will be clean and graded and pass through a 50 mm sieve

The CBR (California Bearing Ratio) for the backfill material shall be 10% or
better. Tests shall be carried out on the backfill material (excavated or
imperied) and the results made available to the Engineer on request.

Backfilling shall not commence until the work to be covered has been approved
by the Engineer. Exceptions to this ruling must be obtained in writing from the
Engmneer,

Water added, if any, during placement of backfill material 1o achieve required
compaction shall be approved by the Engineer.

The period of time between the placing of structursl concrete and the
commencement of backfilling shall not be less than 24 houors

Fill shall be placed in approximately 20 em lavers and compacted in accosdance
with highway requirements.

Compaction tests shall be performed on & reguler basis, ss specified by the
Enmneer, and to satisfy the Authorty regulating the highway involved.
Duplicates of records shall be banded over to the Engineer

Care shall be taken to ensure that no damage occurs 1o the installed plant, or
adjacent services.

Where the specified compaction presents practical difficulties in achievement,
the Contractor may propose an alternative backfilling procedure for the
approval of the Enpineer,

Compaction equipment shall be supplied to the site for the inspection and
approval of the Engmeer, prior to the commencement of the work
Unsatisfactory equipment shall be immediately replaced or repaired, as
appropriate, to the satistaction of the Engineer.
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4.5.1.

(a)

(b}

(c)

(d)

(e}

_ COMNSTRUCTION STANEARDS
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REINSTATEMENT CLASSIFICATIONS

CLASS A(INTERNATIONAL ROADS AND PARTS OF CITY AREAS)

Minimum width of excavation at asphalt level shall be as shown in the attached
sketches,

For the first 0.4 m of excavation, the sub-base (and sub-grade) shall be removed
for the full width of the asphalt cut, afier which the required width for the
mstaltation alone; need only to be excavated.

Backhilling (sub-grade) below sub-base; maximum thickness of layers 300 mm
compacted to 90% MPD (moisture content (MR} adjusted in accordance with
test).

Sub-base (if present) for 0.3 m depth up to the course; Maximum thickness of
layers 150 mm, compacted to 100%% MPD.

Asphalt work ‘shall be done according to regulations given by the road
authonties and municipal authorities. In any case the minimum requirements
shall apply as follows.

Sub-base shall consist of crushed aggregate, sand, clay and silt in accordance
with the following ASTMS grading:

Sieve size ASTM grading % Passing
{mm) {inches) (by weight)
50.0 2 100
37.5 (1.5 70-100
250 (1"} 55-85
20.0 (3/4™) 50-80
10.0 {3/8") A40-T0

475 Mo.4 30-60

2.0 Mo.10 20-50

0.3 No.40 10-30

0,075 No. 200 5-15
Minimum CBR=60%

A plasticity index should be determined for the sub-grade material wher=
apphcable The P1 shall be less than 6%

Fia = o Pl HMHD g F;F‘”
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Frior o asphalt laying, the edges of the ald asphalt shall be re-cut to exposea -
fresh clean surface. -

All dust and debris shall be removed from the surfice 1o be asphatted. The
edges of cut asphalt shall be spraved with cut-back rapid curing bitumen RC-2,
and the whole of the surface to be asphalted shall be sprayed with a cut-back
medium curing bitumen MC-2 prime coat, at the rate of 1.5 /m2.

The asphalt base course shall be laid not less than 2 hours after the spraying of
the prime coat.

The asphalt base course shall consist of mineral aggregate and bitummous
material Aggregates shall have the following grading:

ASTM %o Passing
Sieve Size (mm) grading (by weight}
(inches)
37.5 ], 3" 100
25.0 Lo 00-100
20.0 314 T0-50)
13.0 1/2" 55-60
9.0 3/8" 45-65
4.76 No4 34-56
2.0 No 1o 22-42
0.3 No. 40 10-24
0.075 No.200 2-6

Fine aggregate shall consist of all material passing the No, 4 sieve. Fine
agaregate produced by crushing and retained by the No. 10 sieve, shall be
cxamined for the presence of al least one mechanically fractured face Such
fractured material shall comprise at least B5% of the materinl passing sieve
No. 4

The "Sand Equivalent” of the total aggregate shall be a minimum of 50%, as
determined by AASHTO T 176,

Bituminous asphalt cement shall be of Grade 60-70 penetration and the content
shall be between 3 and 5%, by weight.

The actual asphalt mix to be used shall be determined by the Marshall Test and
shall satisfy the following requirements:;

Stability 300 kg minimum
Flow 2-5mm
Voids in total mix 2-T%
Voids filled with asphalt 55-T0%
Lass of Marshall Stability 25% maximum
- e F J'I—_
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(h) The thickness of asphalt shall be 150 mm apphed In two layers. A tack coat of

RC-2 shall be applicd between the two layers at the rate of 0.5 literg jRer square
meter, i

The compaction density shall be 95%, of the meximum density according to mix
design,

(i) The preparation of asphalt cement shall involve heating all materials within.a
range of 1357 to 163° Al material heated more than 42°C above the maximum
shall be subject 1o resething. Materials delivered to the site for placing shall be at
a minimum temperature of 139°C. Below this temperature the material shall be

discarded.
(i) The asphalt wearing course shall consist of mineral aggregates and bituminous
material. Aggrepate shall have the following grading:
ASTM grading %o Passing
Sieve Size (mm) {inches) {by weight)
13.0 12" 100
10,0 3/8" 80
475 No.4 534-T6
20 No 10 32-50
1.0 No.20 20-35
0.3 No 40 14-26
0.073 No 200 2-8

The fine agaregate passing sieve No. 4, and retained by No. 10 shall eontain fot
less than 90% with fractured faces,

The "Sand Equivalent” of the toral aggregates shall be s minimum of 608,

Bituminous Asphalt Cement - shall be of grade 60-70 and the content shall be

between 4-5 5%, by weight.

The Marshall Test shall be used to determine the mix, which shall satisfy the
following requirements:

Stability 730 kg minimum

Flow 2-5mm

Voids in total mix 2-5%%

Voids filled with asphalt T0-800%

Loss of Marshall stability 2 5% mammmim

The compaction required shall be not less than 97% of the minimum density
sccording to the Marshall test.

s
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4.5.3:

)

(b)

e}
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Documented results of Marshall Tests shall be kept on sile and made availahle
to the Engineer.

Should esphalting be delaved by more than two days, all vertical surfaces shall
be re-cut to exposs fresh asphalt, and re-coated with RC-2 bitumen

All joints and contact surfaces of gutters, manholes; etc, shall receive & thin
uniform coating of bituminous muterial, prior to the placing of the fresh mixiuee

Cores may be requested for the determination of thickness of bituminous layers.

Adjacent structures and Properties shall be protected from splattering during the
appheation of bituminous material,

Any deposits marring any appurtenances shall be removed by the Contractor

Job mixes for asphaltic concrete layers, in general, shall be submitted to the
Engineer for his approval, The Marshall test procedure will be used to
determine the percentage of liquid asphalt to be incorporated in the mixture,
Job-mix formula appropriate to the conditions encountered within Lebanon shall
be utilized s the basis for design,

CLASS B (REINSTATEMENT PRIMARY AND SECONDARY ROADS}

Excavation and reinstatement dimensions to be as indicated in the relative
skerches in this document,

The thickness of asphalt shall be as existing and within the limits 100 mm
minimum and 150 mm maximum. Tt shall be applied in two layers. A tack coat
of RC-2 shall be spplied between the two layers at the rate of 05 lines per
suare meter.

In all other respects the reinstatement shall follow that for Class A

CLASS C (REINSTATEMENT LOCAL ROADS, ASPHALTED
SHOULDERS, RESIDENTIAL AREAS AND SIDE WALKS)

Excavation and reinstatement dimensions to be as indicated in the relative
sketches in this document. In situation where installations take place through
asphalted road shoulders, the Contractor should seek the Engineer's approval
prior to excavation

Sub-base thickness is 0.15 m below base course (asphalt) compaeted to 100%
MPD

Thickness of asphalt shall be as existing (but not less than 50 mm). If the
thick.iess of the asphalt is greater than B0 mm then it shall be applied in 1wy
layars. A tack coat of thinned bitumen shall be applicd betwean the lnyers.

/
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(d) In all other respects the reinstatement shall follow that for Class A

4.5.4. REEINSTATEMENT OF SIDEWALKS

Class C reinstatement also covers the installations refuired in tiled, concreted or
asphalted sidewnlks, as per the above

454.1.  Paved (tiled) surfices shall be restored upon reinstated sub-base, to at Jeagt the
same condition found prior to the works, unless directed otherwise by the
Engineer,

43432 Broken tiles shall be replaced as necessary, with appropriate cutting tools
utilized as required,

4.5.5. OTHER UNCOVERED SURFACES

{a) In situation where installations take place through plantation sreas, non
asphalted/non concreted surfaces, or bare earth, the backfill shall be replaced in
300 mm layers, and compacted to meet local standards as may exist. Should no
standards exist, a minimum of 90% MPD shall be achieved. Subbase of 0.15 m
thickness may be reinstated in the case of existence of subbase, and compacted
to 100% MPD, In cases of excavation in non asphalted, non concreted road
shoulders, the Contractor should seek the Engineer’s approval prior to

excavation,

(b} None of the classes of roads described above shall be applied and no cut backs
will be made. The width of the trench shall be equal to the duct formation width
up to the surface level.

() Trees, flower beds, lawns etc. shall be replaced/restored 1o their orginal

standard as far as is reasonable. The Engineer's discretion shall be applied.

4.56 Refer to the list of roads in Lebanon and (heir classification.

4.6, UNDERGROUND DUCTS
4.6.1. COVER

4611 The depth of instaliation, (or required "cover") shall always be measured to the
top of the duct

462 GENERAL INSTALLATION DETALLS FOR PVC DUCT

4621, The line and level of the duct formation shall be kept as straight as possible
Bends will be required for duct formations to be routed around comers af

s —_
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intersecting roads. (For safety reasons manholes shall usially be planned and
located away from ntersections)

4622 The configuration of the duct formation shall be as indicated on drawings 1251
and 1253 or as specified by the Engineer. .

4.6.2.3 Duct laying shall not be done in the absence of the Engineer unless prios
permission has been received The position of ducts. shall be secured (see
drawing 1967),

4624 All ducts shall be located in sccordance with applicable roads and municipal
Standards. Duct installations in road shoulders shall be avoided. In the absence
of relevamt Standards, the Engineer must be consulted.

4625 When routes must be constructed in the vicinity of eleetrical plant, Section 2:
"Coordination with other utilities”, shall be consulted.

%626, Ducts shall be watertipht between manholes Installation methods shall prevent
sand and soil from entering the ducts.

4627 At manhole, nandhole and vault walls the bond between the outside surface of
the duct and the wall shall be watertight.

4628  Ducts shall be terminated flush to handhole, manhale and cable vault inside
walls. Edges shall be beveled off

4629 Ducts entering manboles, handholes dnd cable vaults shall be plugged and
watertight. The plugging mechanism or material shall be readily removable to
allow for future cable installation.

4.6.2.10. Ducts shall enter manhales, handholes and cable vaults ar 90° + 107 to the
structure’s walls except where not applicable in existing old MoT structures
where ducts shall enter in paraliel with the fongitudinal structure's wall

46211, Ducts shall leave & manhole in o standard formation and enter the subsequent
manhole with each duct in the same relative location (See drawing 1957),

46.2.12. At location between manholes where the duct formation must be modified due
to obstructions the formation shall be altered 1o minimize the movement of each
duct. As necessary, duct formation may go below or above existing structures
encountered (Ses drawings 1965 and 195%)

46213 The duct formation may be curved to approximately 90°. The cold bending
radius for PVC duct shall not be less than 12 meters, Preformed bends andfor 5°
couplings shall be used where smaller radii are required.

4.6.2.14  All ducts shall be mandrel tested according to Section 4.13

-f"’d' A s o
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46215 Where necessary, in conjunction with other duct laying activities, 50 mm PVC
(mini-duct) may be added to the duct nest This is considered as being "iaid in
open trench™ The additional dugt should rest directly on top of the 100 mm
duct nest, but not between two 100 mm ducts to allow for concrete in the
space between the ducts, The depth of cover (80 em) should then be measured
to the top of the mini-duct. See Drawing No. 1902-1908, 19012-191%, and 1922~
1928

Where mini-duet is laid as a single entity similar standards as stipulated in 4.6.3
and 4.6.4 apply. See Drawing No. 1935-1936,

46216, Only one form of construction shall be utilized between 2 manholes (See
drawing 1951).

4.6.2.17. Where the required depth of cover cannot be achieved, reinforced concrete
slabs (pour-t in-situ) shall be provided shove or integral with the duct structure
with & minimum & Kg steel/m2.

4.6.218. Dugcts from manhole/handhole to cabinet follow the form of construction shown
on Drawing No. 1969 ( upon vertical formation on MH/HH).

4.6.3. PVC DUCTS [N CONCRETE

4.63.1.  The method of construction shall ensure that the standard spacing is maintained
(spacer at 2 m intervals) and that all space between the ducts and a minimum of
73 mm surrounding the ducts is filled with concrete. The formation shall be buili
wp utilizing approved materials and installed according to Section 411
Concrete spacers (drawing 1999) should be used for 100 and 50 mm ducts

The concrete shall be permitted to "key" into the sides of the excavation
Shuttering of ducts shall be made at the Contractor's expense in case of extra
width of excavation,

4.6.3.2 Concrete immersion vibrators ( "pokers") shall be of 30 mm maximum 0D, and

shall only be used in the 75mm plus space between the ductwork und the sides
of the excavation.

4633 In soft ground, reinforced concrete mey be required. The Engineer shall
approve such installation,

46354 In locations where concrete encased PVC ducts are installed with less than o
A00 mm depth of cover, as may oecur with & road crossing, the conerete
formation shall be increased by an additicnal 100 mm thickness of RIC slab

4635 Minimum depth of cover above upper duct layer shall be 80 ¢m.
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16306 7 The method of construction of duct formations when using (lie trenching
machine Tor excavation does not vary from the standard duct formations
specified. Affert

¥

4637  One or three sub duct In & pve duct .
464 PVC DUCTS IN SAND

464.1,  The dimensions of the PVC ducts, duct spacers should be in compliance with
4.6.2

4642 The separation either tongitudinal or perpendicular, to other services, should be
130 mm. Where such is not possible a separating/retaining layer of 50 mm of
concrete is required.

4643 The Engineer shall aave the discretionary autharity to change the construction
method to PVC in concrete or steel tucts, should the circumstances indicate
such & requirement

4644,  Duet formations up to 6-way can be installed in sand as directed by the
Engineer. Typical dimensions are shown in the attached drawings At road
crossings the formation will be enclosed in concrete 1o the approval of the
Engineer. 1f 2 or more ducts are to be Jaid, they shall be supported by spacers so
that the formation will maintain the standard spacing between ducts throughout
the length of the installation. Sand, 1o the appropriate highway specification,
shall be placed 1o fill all spaces between ducts, and compacted

64,5, The duct formaotion shall be coversd with 100 mm of sand. This is to be
followed by suitable backfill to a depth a5 calculated from the appropriate
drawing. A plastic warning tape shall be installed to the approval of the
Engineer. As a minimum, warning tape shall be 70 mm wide, yellow PVC,
durably marked with the text "WARNING - TELEPHONE CABLE' and the
telephone handset logo at oo more than 50 cm intervals. Backfill and
compaction shall follow Section 4.4. however, the sand surround shall be
composed and conselidated by a method of "Watering in"

4646,  Ducts entering and exiting from cable chambers shall be instalied in concrete for
a distance of 1.0 meters extending from the outside wall of the chamber The
entire formation shall be enclosed in conerete to o thickness of 75 mm.

4647 Minimum depth of cover above upper duct laver shall be 80 em

465 STEEL DUCTS.
A

- A i
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4651 Where the installation of steel ducts have been specified as parl of the design, or
45 may be required by the on-site conditions, their installation shall comply with
cither

Section 4.6.3 for concrete surround or
Section 4.6.4 for sand surround

4652,  Steel ducts shall comply with MAT 2221 and, where coupled to PVC ducting,
the connecting fittings shall comply with MAT 2202

4653 Minimum depth of cover above upper duct layer shall be 80 cm.
4.0.6. GENERAL (PVC DUCTS IN EANDE{]DNERETE}

466.1.  Duct spucers shall be used 1o position ducts in formation and 1o support the
ducts while maintaining adequate duct separation in preparation for subsequent
sand ar concrete embedding, The sand/concrets shall be compressed between
cach layer and there shall be a covering of minimum 80 mm sand/concrete.

41662  Following testing of the completed duct nest a nylon draw cord shall be instafled
in each duct. The cord shall be supplied in lengths of 500 meters and should
have a minimum breaking weight of 220 kg subject to the Engineers approval,

4.6.7, ROAD CROSSINGS.

4.6.71.  The crossing of roads and highways with Direct Buried Cables, coupled with
the requirements of maintenance, possible future cable additions and the
inherent problems of re-excavation across road Jjunctions, implies the use of
short sections of conduit at such paints.

4672 Thrast boring shall be used wherever possible in order to avoid disturbance of
road traffic.

4673  'Road Crossings' shall be constructed in accordance with the installation type
(see Drawing 1260)

4674, Section 2. "Coordination with other utilitles” shall be referred 16 for the
mstallation type to be applied in respect to other underground utilities.

4673 Tobe noted for the installation of road crossings, is the requirement for the free
passage of longitudinally installed utilities below the crossing. Hence the depth
of installution may have a lower limit apphed ns well as 4 structural requirement
for-a minimum depth below the highway surface

Should particular instalations produce n conflict between these requirements,
the issue shall be refevred to the Engineer

o A / _Lr'
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4676 All road crossings shall have the duct ends plugged

46.7.7.  The ends of such 'unterminated' ducts, shall be identified by marker plates as per

Section 0.
4.7, MANHOLES, HANDHOLES, TUNNFELS AND EXCHANGE ENTRIES.
4,71 EXCAVATION AND BACKFILLING FOR MANHOLES.

#T.LL  Excavation and backfilling for manholes etc. shall be performed in accordance
with Section 4,1 10 4.5,

4.7.12.  For the installation of precast structures, the bottom of the excavation shall be
leveled with a layer of compacted gravel, hardcore or similar material, as
acceptable 1o the Engineer. The resultant level shall permit the structure to be
installed to the required surface level with the minimum adjustment to the frame
and cover height (See drawing 1985)

4713, F-situ work shall have the bottom of the excavation leveled with a minimum of
3 cm blinding mix. The level shall permit the structore 1o be completed to the
required surface level as in Section 4.7.2; Blinding shall not be considered as
part of the specified cover to reinforcement.

472 CONCRETE STRUCTURES
4721,  Manholes and Handholes structures shall not be earthed,

4722 The completed installation shall comprise a watertight concrete structure,
fimished with cable supports, cable pulling facilities, ladders ete. &s specified by
the Engineer, and [ree from construction materinls, debris; water etc. The
manhole shall have s marking plate installed in accordance with Section 9,

4.7.23.  Provision shall always be made for the maximum designed numbers of ducty 1o
exit the manhole, Preferably, preformed plastic duct terminators (socket banks)
shall be cast into the manhole structure, during its construction,

4724 Should ductwork be cast directly into the manhale wall, the additional duct
capacity shall be stopped approximately 100 ¢m from the manhole outer wall,
and plugged at both ends,

4725 The bottom ducts shall always be the continiied part of the duct runs, to permit
edsy access (o the-unused bores

47248 Manholes shall be *tanked" 1o prevent detericration 6F the concrete. Material
utilized for tunking shall comply with the Engineer's requirements who may give

8
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authorisation to dispense with Yhis requirement where evidence of a lack of
wdverse ground conditions can be presented.

4727, When existing structures have lange extension works added, for example in the
form of tunnels abutting (o an exchange, suitable provision shall be made for
relative movement to the salisfiction of the Engincer

4728  Large underground structures adjoining to exchanges (i.e. manholes, tunnels
etc.) shall be provided with ventilation facilities to be approved by the Engimeer

4.7.3. EXCHANGE ENTRIES.

473.1.  In order to permit the required entry of cable plant to the exchange, the
Engineer shall lisise with the building designers to ensure that adequate
provision 1s made.

4732 Exchange entries may consist of:

- Duct banks entefing a cable vault end wall

- Tunnels opening into & cable vault, or for small rural sites, a set of
areformed bends to MAT 2202, Such arrangements shall be installed so
hat the end of the bends exit the exchange floor, or container pad, on the
tangent and perpendicular,

4733 In the situation that an extension to an existing exchange entry is required or
that the task of providing the entry is part of the OSP works the following
requirements shall be followed, In conjunction with the design

4734 Inall cases ducts shall be sealed with removable plugs or if comtaining cables,
removable sealing compounds. The entrance shall be gastight.

4735 Earthing and bonding facilities shall be provided at all the exchanges in
accordance with Section 8, with dye consideration to the relevant MOT
building standards.

474, DIRECT CONPUIT ENTRANCE - CONTAINER EXCHANGES

474.1  Emtrance ducts in container exchanges shall be constructed to match the bores
. in the bottom of the container,

4742 The conduit formation shall normally feed from the street lins parallel 1o &nd
approximately 250 cm from the building wall. 90° PVC bends conforming to
MAT 2202, shall be used 1o terminate the ducts under and through the floer of
the container. A eable racking facility shall be designed and installed
horizentalty on the inside wall directly above the duet antrances.

b
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4743 Homzomal cable support members shall be jostalled and anchored to the
container wall to provide adequate support for vertical cable joints and stubs,
consstent with the ultimete capacity of the container,

4744 Overhead cable ladders (trays) shall be placed to route stub cables to the MDF
4,75, CABLE TRENCH ENTRANCE - SMALL EXCHANGE BUILDINGS.

4751 The cable entrance trench shall normally be perpendicular to the street line with
entrance ducts entering at the front end wall. The duct entry shall be centered in
the cable trench, spaced on 15 cm centres, at @ minimum of 15 cm from the
bottom of the trench.

4752 Cable supports spaced 100 cm apart shall be designed and installed on the
exterior side wall of the cable trench. Removable and adjustable cable brackets
are to be used, The first cablz will always be placed in the first vertical duct row
closest to the exterior wall, starting with the bottom layer duct and terminating
first and closest, to the duct entrance

4753, Two horizontal cable supports shall be installed for the entire length of the
cable. above the finished floor of the building. These supports shall be designed
to support vertical jiints consistent with the ultimate capacity of the building,

4754, Adequate cable ladders (trays) shall be designed and installed to support cable
stubs from the jointing area on the wall to the vertical side of the ODF. To fimit
cable congestion above the ODF these cable racks shall be separate, and in
addition to, those, provided for equipment cabling on the horizontal side of the
ODF.

4755 A removable decking system shall be provided 1o ensure easy access 1o the
cable trench at floor level The trench shall be equipped with & pulling ron
centrally located at the opposite end to the duct entrance A line feeding hole
{approx. 15 cm diameter. ) shall be provided 100 em above the floor level on the
duct entrance wall The hole shall be aligned with the centre line of the duct
structure, and if possible, slanted 307 into the cable trench.

4.7.6. CABLE VAULT ENTRANCE - LARGE EXCHANGE BUILDINGS.

2761,  The duct banks shall be located in a manner which allows cables to be easily
routed to the ODF without encountering cable congestion in the long term.

4762  The vble entrance shall be located in the frant of the building at the end of the
vipult. The ducts entermg the vault shull be positioned so that the cables can be
placed on their respective position with little or no bending,

4763 Ducts shall preferably enter the vault via pre-fabricated socket banks or plastic
termingtors, If cast m-situ they shall be perpendicular to the wall, &t 15 e
centres. The duct ends sha®l be beveled so as 1o remove any sharp edges.

o
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4764 The opposite wall to the duct entrance shall have two cast-in pulling-irans
centered vertically and horzontally with cach duct entrance formation for the
pulling of network cables, Pulling-Irons shall be anchored to resist s pulling
force of 50 kN,

4765 Two line feeding holes (15 cm diameter) equipped with removable covers shall
be installed through the basement wall (o permit the pulling of network cable
inte the vault. Holes shall be inclined 30° into the cable vault and located
directly above the two duct formations.

Ceiling inserts must be provided by the contractor for suspending cable ladders,
These can either be provided during construction or at the time of installing the

ladders and uprights

4766,  Access to the cable vault or exchan;e via a tunnel shall be prevented by suitable
locking facilities.

4767 The exchange manhole cover shall be lockable with a locking bolt sccording to
MAT 2011.

4.8 OUTDOOR CABINET o sewd

4.9. RECONSTRUCTION, REHABILITATION AND EXTENSION
ACTIVITIES

49.1. Exsting cable plant shall be fully protected to the satisfaction of the Engineer,
before any demolition or rehabilitation work is permitied to commence.
Rehabilitation works like cover raising or replacing, existing ducts testing,
repair of existing blocked ducts, recovery of mstalled plant, ete . shall not be
executed unless specifically approved by the Engineer.

4.9.2. Conduit additions shall only take place after all options of subducting, re-
configuration of existing plant and pair-gain systems have been examined.

493 Cable Repair Centres of the concerned authorities shall be notified prior 1o the

commencement of work in order that accidental damages may be promptly
attended to.

4194 The cutting of existing concrete structures for additions and extensions shall
utilize the latest techniques and tools available, 5o as to cause the minimum
damage to the remaining striscture,

4.9.5. The entry of 1 or 2 additional ducts into a manhole shall utilize a "oore-drill” of
approprinte dinmeter, with the ducts epoxy bonded into the concrete.

496 Larger numbers of duets mav have the approprate penetrations cut, and the
resultant cevihes sealed to comph with Section 4.7.2
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497, The joining of new concrete 1o old shall result m & structurally integral
construction, unless approved otherwise by the Engineer

498, The final installation shall comply with Section 4.7.2.

499 Where ducts are (o be added o existing routes, due care and attention shall be
given to the requirements of other utilities

49.10.  Due to the requirements that ather utilities may have for the underground road
space, the requirement to increase a manhole's capacity shall preferably be met
by demolishing the old structure and rebuilding in the same Jocation, Only
where it can be determined that there will not be a future requirement for the
road space, may an additional manhole be constructed tdjacent to an existing
one.

4911, A minimum of 4 ducts shall interconnect such installations.

4912 Additional ductwork shall be entered into existing manholes so as to result in
the minimum cabling problem reconcilable with the expansion reguirements.

4913 It is recognized that the decision a2 16 the comstruction techniques necessary
miy only become apparent afier excavation of the works th be extended or
rehabilitated, Hence the Engineer shall be present during the decision-making
stages of such works to provide instructions as required.

4.10. NON-STANDARD DUCT INSTALLATIONS
4.10.] BRIDGE CROSSINGS.

4.10L1. The Engneer provides the Design  Drawings to the Contractor for
implementation. It is the Contractor's responsibility then to prepare Shop
Drawings following detailed survey of respective areas to be implemented, In
particular, it is the Contractors responsibility smend such design to suit site
conditions, and to design- special crossings a3 these are encountered on site,
wiich all shall be submitted to the Engineer for approval,

410.1.2.  The Contractor shall produce a design for the required number of conduit Ways,
consulting where necessary with the Engineering Authority responsible for the
bridge structure, regarding allowable loading, attachment mechanisms etc,
Written authori=ation shall be obtained, to allow the installation to take place.

41003, The installations shall, where possible, be self supporting. Supports shall permit

the installation to perform as designed by the Contractor with due repard for
thermal movement and any THOCESEATY Fes.Taings,
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4,10, 1.4,
4.10.1.5.
4.10.2,

4.10.2.1.

4.10.2.2.

41023
4.10.3.

41031,

4.10:3:2.

4.10.3.3.

d.11.
411.1.

4.11,1.1,

4.11.1.%

411.1.3

COMSTEUCTHON STANDARDS
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In some mstances it may be possible to east o section of PVC duet in concrete,
as an extension/addition to the bndge structure

The Engineers approval for all non standard constructians shall be obtained
prior to any commencement of works, in addition to relevant authority
approvals

BURIED RIVER CROSSINGS.

Conduit installed alongside bridge structures which cross rivers shall, where
possible, be installed on the down stream side of the bridae.

Conduit shall always be encased in concrete. The concrete shall be keyed into
the sides of the excavation and erosion dams provided as required,
Reinforcement may be specified if erosion and exposure of the conduit is a
potential risk

The installation procedures utilized shall take all precautions to prevent erosion
effects due to the installation of the conduit works.

EROSION DAME.

Erosion Dams shall be provided in locations which in the opinion of the
Engineer may suffer from the affects of ground and flood water (See drawing
1265},

Dams shall be constructed of concrete, with a minimum of 20 em keyed into the
excavation walls and trench bottom. Minimum thickness shall be 10 em. If the
dam is provided on a buried cable route, a spare duct or opening shall be
provided for each cable.

The opening shall be provided with a removable plug.

CONCRETE WORK

REINFORCEMENT.

Bending shell be by approved means producing a gradual even motion. Al
bending shall be performed cold.

Bends shall comp'y with BS 4466, or as otherwise specified on Drawings and
Bending schedules as approved by the Engineer. Bars incorrectly bent shall anly
be used if the method of rebending does not imjure the materdal No
reinforcement may be bent when in position in the works, without approval

Bond length and splicing of bars shall conform to the requirements of CP 114,
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4.11.2, FIXING OF REINFORCEMENT.

#1141 Reinforcement shall be securately fixed and by approved means maintained in
the positions shown on the drawings. '

41122, Bars intended Lo be in contact shall be wired together with annealed tying wire,
minimum gauge No. 16.

40123, Immediately before concreting, the reinforcement shall be examined for
accuracy of placing and cleanliness,

S e =71
IS LTI [ Page 74 iif 41




PREMECT ©FT

CONSTRUCTION STANDARDS

JORLBIETL - RECHION Y ; _ ) INETALLATION STANDARDE FORL CTVIL WORES

4:11.2:4.

4.11.2:5.

4,11.2.6.

4.11.2.7.
4.11.28.
Fdd3

41151,

43132

4.11.3.3

41134

G- TE3S,

Cover to reinforcement shall be in acoordance with the following, or as
described on the drawings. A plus 3 wm tolerance shall apgly.

|_'E7;n crete Cover {mm)
Grade Interior Exterior
30 30 40
25 30 50

Chairs or other forms of spacer andfor subsidiary reinforcement shall be
employed to maintain the reinforcement in its correct position, which will not
normally be shown on drawings.

Scaffold boards shall be provided to ensure the reinforcement is not displaced
by being walked upon during the placing of concrete ar other operations.

Welding of reinforcement shall not take place without the Engineer's approval,
Mesh reinforcemant shall be overlapped by a minimum 300 mm.
FORMWORE.

Forms shall be designed and so constructed that the concrete can be properly
placed and thoroughly compacted and that the hardened concrete shall conform
accurately to the required shape, position and level, subject to the tolerance and
to the standards of finished specified. The deflection of the formwork shall not
exceed 30 mm (See drawing 1983),

When concrete is to be vibraled, special care shall be taken to maintain the
stability of the formwork and the tightness of the joints during compaction.

Faces in contact with concrete shall be free from grout, projecting nails, splits or
ather defects. Joints shall prevent the leakage of grout and avoid the formation
of fins or other blemishes. The resultant finish of the concrete face shall comply
with Lebancze building standards and the drawings Any defective concrete
finish will be rejected.

The Engineer may at his discretion order the defects to be cut ot and made
aond.

Plastering of defective concrete as 0 means of making good will not be
perminted, except that in the case of minar porosity on the surface, the Engineer
may approve a surface treatment of rubbing down with eement and sand morar
of the same richness a5 in the concrete, This trestment shall be made
Immediately after removing the formwork
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41136, Unless otherwise described, 2.5 ¢m x 2.5 cm chamfers shall be formed on all
external comers of conerete members :

41137 Openings for inspection and escape of washing out water shall be formed so
that they can be conveniently closed.

41138 The construction of the formwork shall ensure casy removal

41139 All forms shall be removed without damage to the concrete, The use of mould
foil or other material to facilitate this shall be subject to the approval of the

Engineer,

4.11.3.10. Before placing concrete, all fixings, bolts and cores or similar devices used for
forming openings shall be in place.

4.11.3.11. The Engineer shall be informed in advance when the contractor intends 1o sirike
any formwork.

411312, The time at which the formwork is struck shall be the Contractor's
responsibility. It is recommerded that formwork not be struck until the cancrete
has attained a compressive sarength of not less than 10 MPa or twice the stress
to which it will then be subjected,. whichever is the Ereater,

4.11.3.13. Formwork which is to have high frequency usage, .2 in precast work, shall be
steel fabricated.

4.11.3.14. The material and position of any ties passing through the concrete shall b
approved by the Engineer. The whole or part of the tis shall be capable of being
removed so that no part remaining embedded in the concrete shall be nearer the
surface of the concrete than the specified thickness of cover to the
reinforcement. Any holes lefi afier the removal of fies shall be filled with
concrete or mortar of approved composition, unless directed otherwise by the
Englneer.

4114 CONSTRUCTION BAYS AND FORMED JOINTS.

4.114.1  The Contractor shall agree with the Engineer, prior to the commencement of
concreting, upon the sequence of placing concrete and the positions of vertical
and horizontal joints, whether shown or not on the drawings When not
indicated an the driwings the following general rule shall apply:

4.11.4.2.  Slabs
Jomts in slabs are 1o be located at or near the quarter points of the span in slabs,
except where otherwise inssructed

41143 ‘Wally
Vertical joints away from comers. Horizontal joints above splays or Dpeninos,
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41144, Expansion joints shall be formed in the positions indicated and 10 the details
shown on th drawings. !

41145 The expansion joint shall be filled with Bitumen impregnated fibreboard to its
full depth and width, The infilling will be permitted to be used as permanen
formwark only for the second casting. Where the fibreboard is exposed it shall
be cut back for a depth of at least 2 ¢m from the chamfered edge, and filled and
pointed with a resilient liquid polysulphide polymer sealant 1o the manufacturers
instructions.

4.11.4.6.  Concreting shall be carnied out continuously up to construction joints.

41147 Whenever the placing of the conerete is discontinued other than at the exposed
fiices, this discontinuity shall form a construction joint, Construction joints are
to be made only along a horizontal or vertical plane #.cept that in the case of
inclined members they shall be at right angles to the principal axis, Care shall be
taken to prevent off-setting of the joint and to ensure water-tightness.

41148 The joints shall m every way satisfy the requirement of the Engineer, and be in
accordance with the drawings

410149 At construction joints, the laitance film and porous layer of the already set
concrete shall be removed and the surface scabbed and then wire-brushed and
thoroughly clesned.

4115 JOINING NEW CONCRETE WORK TO EXISTING

41151, Existing concrete shall be broken out as described or directed and scabbed to
form a suitable key for the new concrete. The provisions of Section 4.114.6
shall be complied with.

41152 Where necessary the reinforcement in existing concrete shall be expased,
cleaned and bent 1o its correct shape

41153 Immediately before new conerete is poured the faces of the existing concrete
shall be thoroughly wetted or coated with an approved bonding agent,

4.11.54  New reinforcement shall be securely wired to the existing reinforcement
4.11.6. CONCRETE.

41161  Matenals for the production of plain and reinforced concrete work shall be
approved by the Engineer and shall conform to the following

A Cemen
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Cement shall be Portland Cement, originating from  manfacturers
approved by the Engineer and shall comply with BS 12 or AASHTO M85
Type | in the case of ordimry Portland Cement and with BS 4027 or
AASHTO M85 Type Il or Type V as directed by the Engineer in the case
of Sulphate Resisting Portland Cement

Unly one type or brand of cement shall be ussd in any one structural
member, Mixing of types or brands will not be permitted.

All cement shall be subject to approval and shipments of cement shall be
accompanied by 8 manufacturer's Certificate of Guarantes and/or
laboratory test certificate. Approval of any cement sample shall not
relieve the Contractor of the responsibility to fabricate concrete of the

specified strength,

When tests at the factory or field tests subsequent 1o the original approval
tests show that the cement does not comply with the specifications, the
entire consignment from which the sample was taken shall be rejected and
the Contractor shall immediately remove the rejected material from the
Site and replace it with cement which meets the required specifications,

Fine Aggregates

Fine aggregates shall consist of natursl sand or crished rock having hard
and durable particles or, if approved by the Engineer, other inert materials
having similar characteristics, 100% passing 9.5 mm sieve and 2% to 10%
passing (.15 mm sieve. It shall not contain harmiul materials such as iron
pyrites, coal, mica, shale or amy materials which may attsck the
reinforcement in such  form or in sufficient quantity as to adversaly affect
the strength, durability and texture of the concrete.

The Contractor shall when directed by the Engineer, wash the fine
Bggregates to remove deleterions substances or fur consistency of
conarete color. Such washing shall not be carried out using Sea Water

The total acid soluble sulfite content (BS B12:Part 118 1988) of fine
sggregate, expressed s sulphur trioxide (S03), shall not exceed 0.40%
by dry weight of fine aggregate: The total acid soluble chloride content,
expressed as- sodium chloride (NaCl), shall not excead 0 10% by dry

weight of fine aggregate

Total sulfate content (as 503) of sy mix, excluding that present in the
cement but including any present in the other materials, shall not exceed
2.5% by weight of cement in the mix.

Tetal thloride content (e Mot} of pnyr min including nmy chloride
F o L] }
present in the other materals and in the mix watter, shall not excesd

0.35% by welght of cement in the myix
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Fineness modulus, AASHTO M6; +0.20% of approved value which shall
be nol greater than 3.1 or less than 2.3 Sieve pnalysis to AASHTO T27

Sodium or Magnesium Sulfate soundness max 12% |, 18% loss
respectively . Testing to be in accordance with AASHTO T104,

Content of clay lumps and friable particles, AASHTO T112-82:3% max .
Sand equivalent AASHTO T176; min 75%

Coal and lignite , AASHTO T113-82 : 0.5% Max.

Organic impurities AASHTO T21-81 : not darker than standard color .

The amount of hollow shells likely to form voids and v, esent in materal
retained on a 236 mm sieve determined by direct visual separation, shall
not exceed 3% by welght of the entire sample,

If the fineness modulus varies by more than 0.2 from the value assumed in
the concrete mix design, the wse of such fine apgregate shall be
discontinued until suitable adjusiments can be made in the mix proportions
to compensate for the difference in gradation.

Coarse Aporeoates

Coarse concrete sggregates shall consist of gravel, crushed gravel, or
crushed stone free from coating of clay or other deleterious substances. i
shall not contain harmful or any other materials which may attack the
reinforcement in such a form or in sufficient quantity as to adversely affect
the sirength and durability of the concrete. Tf necessary, coarse aggregate
shall be washed to remove deleterious substances.

The total aoid soluble sulfate content (BS812 ; Part 118 , 1988) or course
nggregate expressed as sulphur trioxide (S03), shall not exceed 0.40% by
weight (AASHTO T260-82, BSE1Z:part 117). The total acid soluble
chleride contents of cosrse aggregates, expressed as sodium chloride
{MaCl), shall not exceed 0.05% by weight, These limits are subject to the
following overniding requirements:

The total sulfate content (as 503) of any mix, excluding that present in
the cement but including any present in the other mnterials; shall nod
exceed 2.5% by weight of cement in the mix. '

The total chloride content (as NMaCl) of any mix, including any chloride

pregent in the othér matermls and the mis water, shall not exceed 0.33%
by weight of cement in the mix
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Sodium mapnesium sulfate or magaesium sulfate soundness AASHTO
T104: § cycles: Max 12% | 18% loss respectively.

Abrasion, inaccordance with AASHTO T9% r:;quiremmts :

Content of Clay lumps frable particles AASHTO T112-81. Max 3% by
weight

Soft fragments and shale Max 5% by weight,

Flakiness index , BS812 ; 30% Max. Elongation index , BS812 : 30%%
Max,

0. Water

Water for concrete mix or for curmg shall be free of barm il substances
such as oil, grease, salts, acids, alkalis, organic matters, fine (dissolved or
suspended) and any other substances that reduce the strength or durability
of concrete.

Potable Water. Potable water satisfying AASHTO T26 and BS3148 1=
suitable for mixing and curing No:-potable water may only be used with
the approval of the Engineer upon rigorous testing and anaiysis.

Mix Design: The water used in the mix design shall be the same as the
water approved for site use

Special Cases: Water used for prestressed concrete structures or for
concrete contaiing or in contact with aluminum fittngs or fixtures shall
not contain chloride ions

E. Admigtures
The quantity and method of using admixtures shall be in accordance with

the manufacturer's recommendations and in all cases shall be subject to the
approval of the Engineer

In all cases the Contractor shall provide the following information for the
Enginzer's approval’

- 'The quantity to be used, in kilograms per kilogram of cement and
in kilograms per cubte meter of concrete.

- The detrimental effects caused by adding a greater or lesser quantity
in kilograms per cubic meter of concrete
The chemical name(s) of the main active ingredientis).

= Wheiher or not the admixtore feads 1o the eniranment of air.

P
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The Contractor shall demonstrate the action of an admixture by means of
trial mixes,

The use of calcium chioride in any form is prohibited,
Reference may be made w ACI Commitiee 212 report "Guide for Use of °
Admixtures in Concrete”

4.11.62.  The Engineer shall have the right to order that any materials which do not meet

' with his approval shall not be used in the works. Upan rejection of materials by

the Engineer, they shall be immediately removed from the Sile by the
Contractor,

411,63, The following minimum requirements shall be applied to various constructions:

(8}  Construction of ManholesHandholes
Reinforced Grade 350 ke,

Cement 350 kg minimum per cubic metre.

Coarse Aggregate to be graded to & maximum of 19 mm
Site slump tests 9 em 1o 12 cm maximun-.

Compressive strength after 28 days 275 keg/em® on cylinder,

Compressive strength after 7 days to be spproximately 75% of 28 days
strength.

2 Cylinder tests shall be taken for each separate concrete pour, one for the
7 day test and one for the 28 days test.

Precast manholes and handholes should not be brought on site before the
7 day compressive strength is known,

A reference number must be given to each precast unit and compressive
strength tests associated with this number. The location of each unit must
be identified.

All test results must be submitted to the Engineer,

() Encasement of Duct Formations/Constriction of concrete spacers

MNormal Grade 250 kg

Cement 250 kg per cubic meter.

Coarse aggregate to be graded to a maxineam of 12 m.

Sne-slump tests to be 12.5 em 1o 15 cm maximum.

(“ompreasive strength after 28 davs to be at least 140 lkzfem® on cylinder

Cylinder tests to be taken at Engineer’s discretion, The exact location of
the pour must be recorded

- o) o _..__,_r'_i'_’"
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Mo mechanical vibration of trench concrete allowed as material should be
of sufficient plasticity to be worked by hand.

(c) Construction of Cabinet Bases

Materials-and strength as in () above shall apply,
Cylinder test shall be at Engineer's discretion

411,64 Aggregates shall be measured by weight,

411,65, The sctual mix ratios of aggregate to cement shall be determined by the
Contractor and approved by the Engineer.

4.11.7. REQUIREMENTS IN HOT WEATHER

41171, In hot weather the Contractor ghall present for the Engineer's approval his
proposals for dealing with the following,

- Beduced workability

- Excessive plastic shrinkage

- Rapid strength gain but possible low fina' strength
- Rapd drying-out of concrete.

41172, lmtially, the Contractor shall double the number of test cubes made, Half of
them shall be cured under site conditions in order to ascertsin the relationship
between site-cured samples and lab-cured samples.

41173 The number of slump tests shall initially be twice that normally required.

41174 Alr temperatures shall be measured every two hours, and the temperature of
every batch of concrete shall be recorded as it 1s deposited at the work place.

4118 CONCRETE MIXING

41181 A materials engineer shall be employed by the Contractor to supervise the work
of the concrete laboratory, testing of aggregates, quality control ete.

41182 A competent and experienced person shall be employed at the works by (he
Cantractor whose duty shall be to supervise all states in the preparation, placing
and curing of concrete.

4119, PLANT.

411.9.1. The concreting plant shall be suitable in type, capacity and design for its
purpote. The performance of the plam and its disposition shall be to the
sulistnction of the Engineer
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41192, All concrete except where specifically permiteed by the enginéer in writing shall
be mixed in weigh batch mixing machines. Concrete mixing on site shall be
subject to the Engineer's approval, The méchine shal] have & large waler storape
tank with & gauge so that a predetermined quantity of water can be injected into
the miver drum. The machine shall be in full working order when in use and
shall be calibrated at regular intervals and when deemed necessary by the
Engineer.

41193, Aggregate stock piles shall preferably be shielded from the direct rays of the sun
or cooled by spraying with water, water tanks and pipes shall be insulated, to
ensure that the temperature of concrete when deposited shall not exceed 32°C.

4.11.9.4.  With the approval of the Engineer, additives may be employed to retard setting
time or enhance workability, or induce early bleeding etc.

41195 The dry concrete ingredients shall be mixed until a uniform color is obtaized.
After the addition of the water the concrete shall be mixed for a further 2
minutes or until & uniform color is achieved.

41196 During mixing of the concrete due aceount must be taken of the water
contamed n the aggregates. The total water in the mix shall not excesd the
amount used in the tral mix

4.11.27.  The Contractor shall take all precautions to the satisfaction of the Engineer 10
pratect the concrete from the injurious effects of the elements.

4.11.9.8,  The concrete shall be of such consistency that it can be readily worked into the
corners and angles of the formwork and around reinforcement without
segregation of the materials or bleeding of free water at the surface. When a
suitable amount of water has been determined, the resulting consistency shell be
mamtained throughout the work and approved tests such as the slump test, shall
be conducted as required.

41198, On suiking of formwork it shall present a face which is uniform. fres from
honey-combing, surfice crazing or excessive dusting. In order to satisfy the
Engineer that the workability of the proposed mixes is adequate for the
specified requirements, the Contractor shall carry out a series of workability
tests on the prelimmary trial nixes.

4.11.8.10, These tests shall be carried out in sccordance with B.S. 1881, or such other
procedure as may be approved by the Engineer

411811 The samples to be tested shall be obtained from the batches used for the
preliminary test cubes. In addition, the Contractor shall supply for each of the
grades of conerete o section of formwork complete with reinforcement fixed in
positicn and generally representative of the sections commonly 1o be employed
w0 the Works, The capacity of this trial section of formwork shall be at least half
1 bateh of concrete but in any case not less than 14 m®, The formwark <aall
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comply with the requirements of this Specification for formwork. The mould
shall be filled in the presence of the Engineer with cancrete of the same mix and
batch from which the preliminary test cubes are made and shall be compacted in
the same manner and with the same equipment as are proposed for the works.
This procedure shall, if necessary, be repeated with modified mixes until the
appearance of the concrete atter striking the mouid is aceeptable 1o the Engineer
after which it shall be used as the standard for that grade.

41110,  TRANSPORT AND PLACING.

4.1110.1. The method of transporting concrete shall be to the approval of the Engineer,
Concrete shall be so transported that contamination, segregation or loss of the
constituent materials does not occur.

4.11.10.2. Concrete batched off-site shall be transported by truck mixer with the mixer
rotating slowly until it arrives on site. Alternstively, the sgorepates and 80% of
the required water may be batched off-site with the cement and remaining water
being added on site not more than 15 minutes before the pour cormmences.
Concrete transporters shall be kept as cool as is practical.

411,103, The concrete shall be compacted and in its final position within 2 hours of the
introduction of cement to the ageregates, unless a longer time is agreed by the
Engineer. The time of such introduction shall be recorded on the delivery note
together with the weight of the constituents of each mix.

4.11.104. When truck-mixed concrete is used, water shall be added under supervision,
either at the Site or at the central batching plant, as agreed by the Engineer but
in no circumstances shall water be added in transit,

4.11.10.5. Unless otherwise agreed by the Engineer, truck mixer units and their mixing and
discharge performance shall comply with the requirements of BS, 4251. Mixing
shall continue for the number and rate of revolutions recommended in
aceordance with tem 9 in Appendix B of BS. 4251 or, in the absence of the
manufacturer’s instructions, muxing shall continue for not less than 100
revolutions at A rate of not less than 7 revolutions per minute

41111, READY- MIXED CONCRETE.

411111, Ready-mixed concrete, installed according to Section 4.7, and batched off the
Site, may be used only with the agreement of the Engineer.

41112 CONCRETE PLACING.

411,121, Placng shall not commence until safficient standby pumps and vibrators are on
site 1o cope with breakdowns

LILIZ2. Mo conciete shill be batched il formwork is ready snd all réinforcement is
fixed in place
A~ i s
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411123 Al formwork and reinforcement contained in it shall be clean and free from
stundling water immedistely before the placing of the concrete

411124 The Fngineer shall be given 24 hours notice n the form of a "Request 10
Concrete” in order that he may check the work. No concrete shall be placed
any parl of the structure until the Engineer has counter-signed the submitted
*Request to Concrete”.

411,125, Upon arrival at the place of deposition, the batch should be accompanied by o
document from the concrete batcher station stating (&) the grade of concrete,
(b} workability (¢) agoregate size (d) type of cement and (&) time of batching of
the concrete.

411126 If concreting is not started within 24 hours of approval being given, approval
shall again be obtained from the Engineer.

411,127, Conereting shall then procesd continuously over the area betwoen construction
joints. Fresh concrate shall not be placed againsi in-situ concrete which has been
in position for more than 30 minutes unless construction joint is formed in
accordance with Section. 4.11.4. When in-situ concrete has been in place for 4
hours or less, as directed by the Engineer, depending upon the mix, type of
cement and weather conditions, no further concrete shall be placed against it for
a further 20 hours,

411.12.8. Concrete, when deposited, shall have a temperature of not less than 5°C and not
miore than 32°C. Tt shall be compacted in its final position within 30 minutes of
discharge from the mixer unless carried in purpose-made agitalors, operating
continuously, when the time shall be with 2 hours of the introduction of cement
ta the mix and within 30 minutes of discharge from the agitator.

411.12.9 Except where otherwise agreed by the Engineer, concrete shall be deposited in
horizontal fayers to a compacted depth not exceeding 30cm

4.11.12. 10, Unless otherwise agreed by the Engineer, concrete shall not be dropped nio
place from a height exceeding 2 meters, When trunking or chutes are used they
shall be kept clean and used in such & way as (0 avoid segregation.

4.11.12.11. No concrete shall be placed in flowing water,

411 1212 The area of each concrete pour frontage shsll be kept to-a minimum and sutable
means shall be provided to avoid premature stiffening of concrete placed in
contact with hot dry surfaces; Where necessary the surfaces, inchuding
reinforcement, against which the concrete is to be placed shall be shielded from
the rays of the sun and shall be sprayed with water to prevent excessive
ahsorption by the surfices of water From the Jresh conerete
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4 1LEZ 1S, Due 1o vapid stiffening in hot weather all ¢lean-up eperations such s application

41115,

4.11.13.1
411132
411,133
411134,
4.11.13.5.
411:13:.6.
4.11.13.7,
4.11.14,

4 11141,

of resin cure membranes and dust reducers, -and surface finishing, etc. shall
toliow closely behind final tamping

[

COMPACTION OF CONCRETE.

All concrete shall be compacted 1o produce o dense homogeneous mass. Unless
otherwise agreed by the Engineer, it shall be compacted with the assistance of
vibrators. Sufficient vibrators in serviceable conditions shall be on site so that
spare equipment is always available in the event of breakdowns. As a general
guide one working vibrator shall be available for each 6 mi/hr of concrete being
placed {See drawing 1981).

Vibration shall not be applied by way of the reinforcement. Where vibrators of
the immersion type are used, contact with reinforcement and all inserts shall be
avoided, so far as is practicable

Concrete shall net be subjected to vibration between 4 and 24 hours after
compaction

Unless -otherwise directed by the Engineer, approved power Abrators of the
immersion type shall be used. They shall be inserted at such dist: nces apart or
applied in such & manner as will ensure that the concrete is satisfactorily and
uniformly compacted.

Vibrators shall penetrate the full depth of the laver and where concrete is placed
over previously placed concrete not more than 4 hours old the vibrators shall
enter and re-vibrate that layer to ensure that successive layers are combined
logether,

Over-wibration, causing segregation, surface laitance or leakage through
formwork shall be avoided, Immersion vibrators shall be withdrawn slowly 1o
prevent the formation of voids. Vibsators shall not be used 1o work the concrete
slong the forms, or in such a way as to damage farmwork or other parts of the
structure, or displace the reinforcement or other embedded items.

Internal vibrators shall be capable of producing not less than 10,000 cycles per
minute and externil vibrators not less than 3,000 cycles per minute,

CLURING

Conerete shall be protected during the first stege of hardening fm the harmful
effects of sunshine, drying winds, cold, rain or running water. The protecticn
shall be applied 45 soon as practicable after completion of placing by one or
more of the followmg methods:

(A} Thecomerete shill be covered by a layer of sacking, canvas, hessian, stras
miats, or sumilar absorbent material, or layer of wet sund

.l'r .ﬁ' .|i_‘.r
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(B) Alternatively afler thorough wetting, the concrete shall be covered with a
layer of approved waterproaf paper or plastic. membrane Kept in contact
with the concrete

{C) Except in the case of surfaces to which concrite his subsequently to be
bonded, the concrete may be cured by the application of an approved
coloured fiquid curing membrane

4..11.141_ Application shall be made by low pressure spriy i accordance with the
manufacturer’s imstructions. On vertical surfaces, the curing membrane shall be
apphied immediately after removing the formwork,

411,143, All concrete shall be covered for at least 14 days after placing and kept
continuously wet for the initial 7 days.

4.11.14.4. Concrete placed in ground containing deleterious substances shall be kept free
from contact with such ground or water draining for & period of 3 days, or as
instructed.

4.12. CABLE SUPPORTS

4:12:1, Each cable shall be provided with adequate supports atl approximately 100 cm
centres. In Manholes and Vaults joints shall be horizontal Tn small exchange
buildings joints shall be located vertically, A suitable rack shall support the joint

4122 Supports shall be installed so0 as not to hinder the installation of additional
cables, allow adequate access for jointing purposes and reasonable working
space for maintenance, A working space of 100 cm shall he achieved whers
possible.

4123, It should be understood that cable vault racking (and the termination joints it
supports) is one of the few items of the Qutside Plant network which are vigibly
on display. Consequently craflsmanship of the ighest standard is expected with
suiteble finishes being applied to the installed framework.

4.124. . Provision for the installation of nir feed pipes shall be allowed for in the
construction of vault racking.

4.12.5. The cabling running from termination 1o equipment (ODEF, Cabinets, etc,) shall
be provided with adequate ladders or travs 1o allow & nest workmanlie
mstallation to be achieved.

4126 Cable brackets, (rays and supports, shall ensure that the sables are supported 5o
#s 10 Induce the minimum strain into the materials. Manufacturer installation
tecommendations hall be followed régarding hindling, bending and setng
radii. No sharp edges and protruding bolts etc, which may damage cable
sneaths shall be permitted.
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4127 Barthing facilities shall be provided by the Contractor as required by the design
[or all cable vault installations, Barthing maternl shall comply with MAT 3511,

4128 Anchors, bolts and similar fixing devices for concrete shall be installed as per
the manufacturers instructions i 8 neal and workman-like fashion,

4.13, TESTING ON COMPLETED PLANT - CIVIL WORKS.

4131 All new duets shall be rodded and cleaned before testing An approved test
mandrel, shall be pulled through each new duct in the formation. If any
obstruction is encountered, the duct must be cleaned again and, if necessary,
repaired before it is tested again. See Drawing 1255, for the test mandrel and
bore meter,

4132, Bends of radius 2 m and less, which will not pass the reference mandrel, shall be
proven with an approved ball mandrel.

4133 At the discretion of the Engineer, a pressure test may be requested as a test of
the water tightness of the completed duct work.

4.13.4. Such testing shall be limited to 50% of the installed section of ducts which are
anticipated to be left empty (e 2 ducts out of 3 or 4, 3 ducts out of 5 or 6
ete...). Ducts where cables are to be pulled shall be cleaned and tested prior to
cable pulling. Should the chosen test location fail to hold the required pressure
for the indicated time, 100% of the ducts within the same section shall be tested.

4.13.5.  If the fault is found to exist in one duct only the Engineer shall have the
discretion to accept the installation, If further duets show leakage, the engineer
shall instruct the Contractor to repair the affected duct ways, Upon repair, the
section shall be givena 100%% repeat of the pressure lest,

4.13.6. Pressure testing shall consist of pressunsing-a duct to 25 kPa (0.25 kg/om®),
allowing the pressure to stabilise, after which the pressure shall remain withm +
2 kPa (0.02 Kalom?) for 30 minutes,

413.7 The results of compressive strength testing shafl be provided for all structural

concrete;
4,14, SAMPLING AND TESTING
4. 141 sampling

in Pager 75 iil'43
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4.14.1.1  Samples of all materdals shall beé submitted to the Engmeer for inspection,
testing and acceptance before incorporation in the Warks Al materials bemng
used will be subjedt to inspection, testing, o rejzalion ol any tine prior 1o such
Incorporation,

41412 Where untested and uniceepted materials have been used withou approval of
the Engineer, sich use shall be at the Contractor's risk,

4.14.2 Source Tests

41421 All source samples shall be taken by the Contractor in the presence of the
Engineer, using approved sampling procedures. All source appraval tests shall
be performed under the supervision of the Engineer or, when so specified, by an
ndependent laboratory approved by the Engineer and engaged by the
Contractor.

4.142.2.  After approval of any source of materials, the Contractor shall produce from
such source anly to the extent that materials produced are of substantially the
same quality as the approved samples.

41423 The Engineer will periodically order retesting of previously approved soirces to
verify that they continue to conform to the Specifications and ma, order
retesting a1 the same or at a different laboratory fiom the one performing the
original source approval tests. If retesting indicates that a previously spproved
source no longer conforms with the Specifications, the Contractor shall
forthwith cease production from such source,

4143, Job Control Tests

41431 Job control tests shall be performed by the Cantractor priow to submitting any
materials o the Engineer for approval, The Contractor shall submit details 1o

the Engineer of his job control testing program

41432 The Engineer may declare the Contractor's job control testing program

unacceptable if frequent rejections of submitted materials occur when subjected
to the Project Control Tests

4,144, Project Control Tests

41441, All Project Control samples shall be taken Jointly by the Engineer and the
Contractor. Tests shall be performed in the Site Laboratory, or In situ as
appropriate, under the supervision ol the Engineer

41442 The Engineer may order retesting of any material if there has been & significant
delay in the construction operations or if he determines that the material has

deteriomted since its onginal acceptance.  Muterial which does net conform
with the Specifications will be rejected and shall be removed from the Works

A o
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and replaced or comecled by the Contractor. The Enginesr may order
additional testing to ascertain the extent of unacceptable material

4.14.5. Check Teats

41451, The Engmeer may periodically order check tests to venly the sccuracy of
Project Control testing and equipment. The Engineer may direct that check
tests be performed by qualified persons other than those normally responsible
for Project Control testing, or he may direct that the samples be sent to an
approved independent laboratory for testing,

41452 The Contractor shall provide the Engineer with all necessary Test Report forms
and expendable matenals required to perform all required tests. Copies of all
test results will be issued to the Contractor

4146  Standards

4.14.6.1, AASHTO Standard Specifications for Transportation Materials and Methods of
Sampling ‘and Testing (Part I Specifications, and Part 11! Tests).

41462 ASTM Standards for Testing and Materials.

4.14.6.3. British Standards referred to in the Specification

41464  Other relevant Standards referred to in the Specifications.

4147 Precedence of Matenals and Testing Specifications

4.147.1. Al references to methods of testing or specifications of AASHTO, ASTM and
others will be deemed to refer to the latest methods of testing  as specified in
the Contract Docoments.

41472, Unless otherwise specified AASHTO methods of sampling -and testing shall be
adopted where available In the case of absence of an appropriste AASHTO
specification, the ASTM or BS specification shall govemn

4148 UNACCEPTABLE MATERIALS

41481 All materials not conforming to the requirements of the Specifications at the
time they are used will be rejected and shall be removed immediately from the
Site unless otherwise instructed by the Engineer

4.14 8.2, Wo réggected material, the defects of which have been corrected, shall be used
until approval has been given.

4 1449 MEASUREMENT
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Unless shown as Pay Tems in the Bill of Quantilies, all sampling, testing, and
retesting, material sources, quality requirements, certificates' inspections,
stornge. and handling requirements, and all other Works pireseribed in this
Seation shall not be measured for direct payment, but shall be eonsidered as
subsidiary Works the costs of which will be deemed to be inclided in the
Contract prices for Pay Items,

INSTALLATION EXAMPLES

Refer to attached drawings of miscellaneous examples of various installation
technicues to be strictly followed under the conditions stated therein:

Dwa. No,
LO630/125]
L9630/1253

L9830/1255
LU630/1260
L9630/1265
LOa30/1270
Lo630/1901
LO630/1902
LO630/1903
L9630/ 1904
L9630/ 1905
L9630/1906
L9630/ 1907
L6300 1508
LO630 ] G
LO9G30/1910
Lo630/1911
LOa30/1912
L9630/1813
L9630/1914
L9630/ 1913
L9839 16
LOG30N1917
LOGI 1G]]
LORIOI0] 0
Dwg. No,

Title

STANDARD CONDUIT CONFIGURATIONS AND

DIMENSIONS

STANDARD CONDUIT CONFIGURATIONS AND

DIMENSIONS
TEST MANDRELS-DUCT WORK

DIRECT BURIED CABLE INSTALLATION DETAILS

ILLUSTRATION OF EROSION DAM

ILLUSTRATION OF CABINET PROTECTION POST

REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS ARDAD
REMNSTATEMENT CLASS A RDAD
REINSTATEMENT CLASS A ROAD
REINSTATEMENT CLASS B ROAD
REINSTATEMENT CLASS B ROAD
REINSTATEMENT CLASS B ROAD
REINSTATEMENT CLASS BROAD
REINSTATEMENT CLASS B ROAD
REMNSTATEMENT CLASS B ROAD
REINSTATEMENT CLASS BROAD
REINSTATEMENT CLASS B RDAD
REMSTATEMENT CLASS B ROAL
Title

,}?;i
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4.16.

LG 30K 1920
L9630/192]
SR TR
L9630¢1923
1963011924
L9630/ 1925
L9630V1926
Le630/1927
L9630/1928
L9630/1929
L9630/1930
LB630/1931
L9630/1932
LO9630/1933
L9630/1935
L9630/1936
Le630/ 1951
L9a30/1953
Lo630/1957
Lea30/ 1963
LO630/ 1965
L9630/ 15967
LS630/]1 969
LOA30/198)
LO630/1983
L9630/ 1983
L9630/ 1999

REINSTATEMENT CLASS B ROAD
REINSTATEMENT CLASS C ROAD -
REINSTATEMENT CLASS ¢ ROAD,
REMNSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS € ROAD
REINSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS C ROAD
CABINET BASE CONNECTED WITH 100 MM PVC-REND
REINSTATEMENT CLASS C ROAD
CABINET BASE, ELEVATION
STANDARD LOCATION WITH AND WITHOUT HANDHOLE
REINSTATEMENT CLASS C ROAD
REINSTATEMENT CLASS C ROAD
DUCT DEVIATIONS

DUCT DEVIATIONS

DUCT DEVIATIONS

DUCT PLUG

DUCT DEVIATIONS

DUCT LAYING

DUCT CONFIGURATION
VIBRATING

EXAMPLE OF FORMWORK
MANHOLE BED

EXAMPLES OF DUCT SPACER

MANHOLE / HANDHOLES / CABINET BASE DIMENSIONS AND
REINFORCEMENT

Refer to attached Drawings for the dimensions znd reinforcement for the main
underground structures,

D, Mo,

L9630/ 1601
L6300 1602
L9630/ 1605

LGN 440
[ e T
LU0 1650

Title

MANHOLE TYPE "A" PRECAST CONCRETE
MANHOLE TYPE "A® PRECAST CONCRETE
MANHOLE TYPE "A" CAST IN SITU

HANDHOLES NO. |C, DIMENSIONS & REINFORCEMENT
HANDHOLES NO. 2C, DIMENSIONS & REINFORCEMENT
HANDHOLES NO. 30, DIMENSIONS & REINFG'RCEME?:'J'
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Lo9630/1653 HANDHOLES HHAF & HHBF
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7. CABLE INSTALLATION

1.1. GENERAL

*3  DUECT BURIED CABLES

1.3, CABLE IN DUCT

T4 AEHIAL CABLE

1.3 INTERNAL CABI TNG
7.6. JOINTING AND TERMINATING OF OFTICAL FIBER CABLE

1.7 DRAWINGS
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7. CABLE INSTATLATION

7.1. GENERAL

711, Cable drums shall be rolled in the direction from the exchange/cabinet
Exceptions due to high cable pulling tensions may be allowed provided that the
MoT and the Engineer are consulted prior to execution and their approval s
obtained, All marking, as required, in manholes/handholes and red line drawings,
should then indicate this exceptional cable pulling direction. Cable drums shall be
handled oniy with equipment specifically designed for the purpose (cable trailer,
drum jacks, lifting strops and axles ete.). If forklifts are used for lifting of the
drums the forks shall be long enough to support both fanges of the drums,

712 Cable shall not be pulled along the ground, and operations shall oly
commence afier the Engineer is satisfied that adequate facilities are available on
the site to allow correct installstion methods to be followed {roller, winches,
tension gauges, lubricants, man powes etc ).

11,3, During mnstallation the cable shall be carefully wnspected. Each case of
durnaged cable discevered before or during installation or by tests or
observations after installation shall immediately be brought to the attention of the
Engineer. The dumuged cable section shall be repaited or replaced promptly
Cable found faulty after being installed shall be replaced by new undansaged
cable, and the full cost shall be borne by the Contractor.

714 Cable cores shall be protected at all times. When the cable sheath i opened,
the cable core shall be protected to prevent the ingress of moisture and
deleterious material If jointing or other work has to be interrupted, the cable
core shall be effectively sealed by an approved method.

715 Atall times adequate measures shall be taken to protect existing plant from
damage.

716 Plant ientification shall be provided by marking plates and tags to be
nstalled as indicated by these standards. Reference should be made 1o the
Engineer for any sdditional mformation on designations, which muy be required
due 1o on-site alterations to those provided by the design Drawings. Refer to
Section ¥ for more marking information

TLDIRECT BURIED TCAEBLES.
Mot use
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FREOECT OFT CABLE INSTALLATION
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7.3, CABLEIN DUCT

731 Allducts (existing or new) shafl be cleansd and mandre! testod before cables
are wstalled, Duct entries should also be prepared.

7311, Any potentially damaging situntions determined durng the mandral
operations shall be examined before proceeding with any installation

7.3.2  Cables shall always be allocsted 50 as not to obstruct future placing of other
cables, Le. placing shall always start at the bottom row of the duct nssembly,
placing the cables row after row, unless otherwise specified by the Enginesr,

733, Two or more oplical Jber cables may be pulled into the same sub duct
provided that the cables are pulled simultaneously (in one haul) and combined
cable diameters do not exceed 90% of the duct diameter and the kength of the
cable section will allow easy placing. An adequate swivel attachment shall be
used in order 10 prevent twisting of the cables, Future possible requirements of
*he need to remove the cable shall also be considerad,

7.34. Duets allocated to junction cables shall normally not have any other cable
type mstalled in them,

T.3.5.  Cables being pulled into duct shall be lubricated with an approved lubricant
ms required. Suitable Precautions must be taken to énsure the maximum allowed
pulling force, according to the cable supplier's directions, s not exceeded.

7.3.6 Cables shall be "set" in manholes in such a manmer that they do not block
vacant ducts or restrict the warking space. Suitsble cable bearers according to
MAT 2021 shall be installed and the cable shall be secured to the bearens.

7.3.6.1. The bending radii of the cable shall be kept as large as possible, and under
no circumstances be less than that specified either by MAT Specification or by
the manufacturer

7.3.62 The cable shall not be flattened, kinked nor frequently re-bent about the
same point.

7.3.63. Prior to commencing the "set" of a cable, the sealed end shill be opened, to
permit the conductors to move freely, during the operations.

7.3.6.4. Should the jointing of the cable not be a follow on procedure,  the cable
shall bo re-capped after its installation, paper insulated and ‘dry’ plastic insulated
cable shall be re-pressunsed if the deley B to exceed 36 hovr

- '_L'-?'i"‘— # ﬂ e
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137 When tie cabrle has boen secueed me the monhale the duzt shall be sealed
with a suitable compound which will allow the removal of the cable at & future
date. Creepage of the cable after nstallation shall be prevented.

738  Inevery manhole each cable shall be labeled with a metal tag on which cable
dats, (Size, Type and Cable Number) shall be indelibly inscribed.  As detaled m

Bection 9,

7381 Cables shall also be supplied with a marker tag on'each side of a joint

739  Cable shall be suitably protected between time of placing and jomting,
Sufficient time after placing shall be permitted, to allow for sheath retraction

7310, At the discretion of the Ergmeer, and as indicated by the site conditions
"Cable Protection” may be installed over vulnerable cables (e.g. where
significantly exposed under a manhole frame and cover),

74. AERIAL CABLE wowed

7.5 INTERNAL CABLING

751, Indoor cables may be installed i ducts, on raceways or attached directly to
walls, Bafore surface mounted trunkmg or raceways are used type approval must

be ohtmned from the Engineer

752  Where possible, ducts snd other installstions mto which cable can be
conveniently instafled shall be chosen

783 . Cables in vertical shafis shall be secured sccordmng to the manufacturer's
recommendations and at not more than 200 em imervals.

754  All necessary precautions must be observed when pulling cables through
conduits to ensure damage to the cables or conduit does not ocour,

755  Holes required for cables or attaching devices shall be made with the
miriimum possible damage to the wall surface. Any damage or disfigurement

shall be restored

756  Where practical, cables which are surfsce mounted shall be run in straight
lines vertically and/or horizontally, and pliced as inconspicuously as possible:

757  Where external cables enter a building for transition to mdoor cable, the
maximum indoer length of the polyethyiene sheathed cable shall be 20 m if not
protected by a flame retarding material i, sleeve or duet

= +
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VULUME T, SECTION T

T35 Suitsbly sesthehically pleasing channeling or ductimg shall be used to protest
and mask the mdoor installstions. '

755 Where the running of farge numbers of indoor cables oceurs, particular care
shall be taken to ensure that a neat workmanlike and logical cabling system is the

resull. The Engineer shall advise as necessary

1510 Holes made for the vertical passage of cable through & building (e.g. ODF
aceess) shall be sealed with fire retarding materials, in accordance with the

prevailing building specifications.
7511, As required by site conditions, fire protective sealing shall also be applied 10
horizontal cable access holes, as indicated by the Engineer (e.g. Generator

FOOMS]).

7.6. JOINTING AND TERMINATING OF OPTICAL FIBER CABLE

7.6.1. GINERAL

7.6.1.1. Before splicing optical fiber of cable shall commence, the Engineer should
be assured that all materials, tools, test equipment and provisions for emergency
closure of the joint, are available at the location

7612 Manufacturer's recommendations regarding the use of materl and cahle
preparation shall be followed.

7613 Care shall be taken that the work & protected against the entry of
dalsterious substances.

7614 Jointing errors: All érrors in the jointing of cable pairs, determined by the
commissioning tests, shall be corrected to achieve the standards laid down in

Section 10,

7.6:1.5. The location of the joints, i not specified by the design, shall consider the
requirements of future cable placement or reinforcement, sccess for maintenance

el

7616 Under normal conditions, a maxmum of & cables may converge on one joint
enclosure  The maximum configuration may therefore be:

i g
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1617, "Termmation” type joints may have more than 4 cables entering 4 joint e g,

= Termumation yoant 1n a cable vaul
- "Looped” DP %
- Cabinet stub cables (il required),

1.6:1.8 Enclosures shall be applied according to the manufacturers directions, so a3
1o achieve an air and water tight environment within the jomt.

7619 Materials shall comply with MAT 4101 and MAT 4111.

7.6.1.10. Jont enclosures shall only be utilised with the cable type for which they are
deswgned.

762 INSTALLATION JOINT ENTLOSURES IN MANHOLES

7.621. The location of a joint enclosure in a manhole will be controlled by the
position of the entenng and exting cables, and the number and location of

jﬂiﬂfﬂg "tﬂ}E"|
Where me re than one bay is available the joints enclosures shall alternate between
the bays, and also vertically

In order to facilitate future cable re-arransements "branch” cables joining o "mam" cable
shall be Jooped at least i the manhole, before entering the joint. Loops, subject to the
Engineer’s approval, shall be left at jointng posttions for all optical fiber cables,

7622 Cables shall not cross over a duct face

Branch cables which must oross from one side of the manhole (o the other, shall
ba led preferably above the duct faces, or if necessary, below (for the bottom
cables).

T623 At the discretion of the Engmeer, according to very special site conditions,
"Jomnt Protection® may be installed over vulnemble jomt enclosures, or over

cables of particular mportance:

764 CABLE TERMINATIONS

7641 The locauon of all cable terminations shall be specified by the Engineer
Should the design require modification on-site the Enginesr's approval shall be

obtaimned,

7642 Sereons and armoring shall be made available for all termmmation ponts.
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T6A43 Within ODF, the termimation locations shall be according to the Engineer's
drowind with modification onlv made after consuftation with the Fnnineer. The jomt
shall be secured in & neat and professional fashion 1o the recking system provided,
Mo strain shall be transmitted to the cable once the joint 15 secured,

5470 SPECTIALISED TESTS ON OPTICAL FIBRE CABLES.

The work units in this group shall be inclusive of
Making available as necessary, of test sets of approved performance and the skilled labour to

operate them.

5471 OPTICAL TIME DOMAIN REFLECTOMETER {OTDR) TESTS.

The work umt shall melude:
Set up, perform and record OTDE. Tests on one optical fibre from an esxsting termination to
any ather point as specilied Test may be used as a fault location

5472  ADDITIONAL OPTICAL TIME DOMAIN REFLECTOMETER (OTDR) TESTS

From the same set ui- a5 PU. #3471 performa tests on-additional fibres as required.

5473 OFTICAL ATTENUATION TESTS.

The work unit shall includa:
Set up, perform and record optical attenuation measurements on one fibre

from an existing termination to any other point a8 specified.
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PROECT OFT CABLE INSTASLLATION
VOLUME 2.1, SECTION 4

S ADDITIONAL OFVICAL ATTENUA FION TESTS,

From the same set up as PU. # 5473 performs tests on additional fibres as required.
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