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PREFACE

In compliance with a request from the Government of Thailand,
the Govornment of Japan decided to carry out the detailed design
- for the Bangkok Telephone Local Network Projecct which is a part
of the Telephone Developmont Projoct, based on the Third National
Rconomic Development Plan for the Kingdom of Thailand. The oxccu-
tion of tho detailed design work was centrusted to the Japan Inter-
national_Coéporation Agoncy,

The Japan Intornational Coopcration Agency then organized a
survey team of 11 oxperts with Mr, Hideo Sano as the leader and
despatched said team to tho Kingdom of Thailand where ficld survoys
were conducted over a period of approximately six months from '
February 11, 1974, The survey tcam carried out demand forecasts,
cable survey, civil work survey and design work on cable and civil
“works as well as gathered information on desired mattors, etc,
Upon return to Japan, the survey tcam exccuted the detailed dosign
work based on the results of the survey and tho report thercof is
hereby respectfully submitted.

It is sinceroly hoped that this roport will be of assistance
in pushing the telephone development project of the Kingdom of
Thailand and contributo toward the social and cconomic development
of the Kingdom and, furthermore, play a role in the friendly
relations between Japan and Thailand.

We hereby wish to oxpross our sincere appreciation for the
assistance and cooperation extended to the members of the survey
 team by the officials of the Government of Thailand, the Telephone
Organization of Thailand and the Embassy of Japun in Thailand as
well as to the Ministry of Foroign Affairs, the Ministry of Posts
and Telocomminications and The Nippon Telecommunications Consulting
Co., Ltd, for the cooperation rondered in the despatch of the
survey team,

November 1974 /////

e

S S T ey

Shinsaku llogen
President

Japan International Cooperation Agency
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PART T.  SUMMARY

CHAPFER 1, PURPOSE AND BACKGRQUND OF SURVEY:

1. The survey was conducted for the purpose of cxccuting the detailed

2,

dosign of the local cable network of the five cxchanges of

Krungkasem, Pleoenchit, Pathumwan, Tongmahamek and Trokchan com-

prising the central portion of the Bangkok Telephone Plant Project
which is a part of the.Telephone Development Project 1972 - 1979
being promoted by the Tolephone Organization of Thailand (TOT) to

correspond to the Third National Economic Development Plan for

“the Kingdom of Thailand.

The outline of the Bangkok Telephone Plant Project being pushed
by the TOT is as follows:

(1) Acquisition of 19 plots of land for the now telephone exchanges.

{2} Construction of 13 new telephone exchange buildings,

(3} Modification and extension of 9 existing telophone exchange

buildings.
(4) Discontinuation of the service of 19,000 Step-by-Step exchange
lines.

{(5) 1Imstallation of 139,100 exchange lines of new switching
equipnont.

(6) Construction of about 264,990 pairs of the primary subscrviber

network and associated secondary network.

(7) Construction of about 280,000 pair-kilometers of junction
network to oxpand the existing junction network for the

increasing traffic,

(8) Construction of 130 kilometers of conduit trenches.



NO. OF DEMAND

CHAPTER 2, SUBSTANCE OF MAIN WORK.

The hain contents of tho survoy conducted by the survey toam are as

follows:

1.

Execution of Field SurVey_and Preparation'bf Domand ﬁistributioﬁ_

Map'

Although the overall survey had'boeu'complatod, a’ forecast was
made as to how the domand would be distributed in cach direction
for the years 1976, 1980 and 1985. The forecast valuos for each

exchangé avea are indicated in fige 1.2.1. .

40,000 PLOENCHT'T
PATHUMNAN
30,000 -  TTUNGMAIAMEK
/ TROKCIAN
| p . KRUNGKASTM
20,000 T \
10,000

1976
FISCAL YIAR -

Pig., 1.2.1

" On the basis of the field'survoy, the domand discribution map

was prepared,



2. Lstablishment of Cabinot Area

Cabinot arca will bo fixed over a long period and aroe blocks
for planﬁing suitable additibnai ihstallation programs in tho
effdcfiye'usé of facilitios, and have beon established for the
-merits in cable distribution and maintenance. The service area
and the numbor of cabinet area ostablished for cach exchange

office are shown in Table 1.2.1.

Table 1,2.1.

S K- ‘ Sérvice:Aan No. of ) _

Namg o{_ﬂxchagge (hoctare) Cabinot Aroas Remarks

Krungkasem ' 650 83

Ploenchit . |~ 1,150 . 135 Direct building

_ o o ‘ _ lead-in -~ 5.

Pathuimwan . 400 ' - 139

‘fungmahamck 1,220 ; 84

Trokchan - 650 - 60 Direct building
- - : o : lead-in -- 1,
Total 4,070 - 501

3, Design of Cable Notwork System

The basic dosign of undorground cable system (study of applicable
'underground cables, seloction of undcrground rdutes, determination
of numbor of cable pairs and conductor sizes and cut-over design)
and office work design of aerial cable system {selection of aerial
routeé, dotermination of nunber of aerial cable pairs and conductor

sizes and study of oxistihg cablos to be utilized) were carried
out, Field surveys over a distance of approximately 260 kilometors
were oxecuted as to whother the designs woro suitable to the on-
tho-site situation and on the conditions of the existing cables

in rospoct to the following matters,



47

Telophone poles --  position, classification, oxistence ox

not of accessorlos and ground height.

Guys - pdsition, classification, new installation

and reinforceomont,

- Susponsion position, classification

Suspension wives
and tensilo styongth.

Cables -~ classification, jointing point, suspension

position of newly installed cables,

Cabincts § boxes -- classification, mmber of pairs, pair

numbers and jointing pattern.

Surveys

Surveys were carried over a distance of approximately 200
kilometers in regard to the new routes, distance between telephone

poles, distance between manholes, ete.

Investigation of Manholes {Joint survey by cable ongincers and

civil engincers)

The investigation of manholes was conducted in order to select the
ducts for cable placing, Tho sclection was made as to whether
there will be no hindrance in work inside the manhole, no excessive
bending of cable required and that there will be no crossing of
cables. [Furthermore, modification methods were also investigated
to correspond with tho conditions. The investigation was made on

251 manholes,

Design of Civil Works

Route selections over a distance of approximately 50 kilometers
wore carried out under witness by cablo onginers,



CHAPTER 3,  BSSENTIAL AMOUNT OF WORKS

Tho essentlal amount of wovks were calculated from the design drawings

prepared on the basis of these surveys and investigations. The main

works arec the laying of 69.0 kilomotors of underground cablos, placing

of 215.7 kilometers of acrial cables and 11.8 kilometers of civil

works. The breakdown of these works is indicated in Table 1.3.1,

Table 1.3.1 Essential Amount of Works

Telcphono,pold erection
Guys
Acrial cables

Gas pressurization system

GCross-connocting cabinets
Terminal slceves
Underground conduits

Manholes

Pulling. boxes

Undorground cables (conduitsj
"o {diroct buried

Unit | Quantity Remarks
Poles_ 220.
Lines 646
Km 215.7
Km 52.2
and troughs) Kin 16.8
thit 2 Air Dryer
Ba 258
lla, 4,677
km 11.8
La, 49
Ba 172

It is desired_that the various works, based on the foregoing detailed

design, will be safely completed and that the new and expanded instal-

lation of the switching and other facilities will also be adequately

realized,

It is firmly believed that with the completion of the foregoing works,

the problem of waiting subseribors will be solved and will be the

foundation for a highor level of tolephone service in the capital city

of Bangkok.
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PART II  INTRODUCTION
CQUAPTER 1. WHOLE ASPECT OF ‘TUAILAND THLEPIONG LXPANSION PROJECT

ThonTclopﬁoﬁe Organization 0f Thailand {TOT) has drawn up plans for
a tolophone expansion project for the whole kingdom. The name of
the project 1s the "Telephone Dovelopment Project 1972 - 1979,
and consists of the following three projects.

11). The Bangkok Telephone Plant Projeet 1972 - 1979

2) The Provincial Telephone Plant Project 1972 - 1979

3)' the Long Distance Tolephone Plant Project 1972 - 1979

The entire telophone;pPOjects are included in the Third National
Reonomic Devclbpmdnt Plan for the Kingdom of Thailand, and arc
essential national policies. *“he scope of the individual projects

are set forth in the following.

1.1 ‘The Barigkok Telephone Plant Project 1972 - 1979

Undef_this project, the new installation and oxpansion of exchange
iines in 21 cxchangos (26 units) in the capitdl_city of Bangkok
andiits:vicinity will be carrvied out as well as the romoval of

the obsolote lines of the step-by-step system, and it is envisaged
that thero will bo a total number of 306,000 terminals at the

time of completion in 1979, It further is planncd to install

new junction lines of ahaut 280,000 pair-kilometre and about

' 265,000'pairé of primary subscriber network and associated

secondary network,

1.2 The Provincial Telephone Plant Project 1972 - 1979
It is planned under this project to install 53,500 lines of auto-
- matic switching cquipment at 118 exchanges in the medium and
smali cities, automatize 7920 lines of manunal switching cquipment
and also to install approximately 70,000 pairs of subscriber
notwork at 134 locations.



1.3 The Loﬁg Distanco Telephone Plant‘Projact 1972 - 1979
Undor this project, the installation of long distance cquipnent
such as microwave, coaxial cable and PCM equipment to 1ink all
new telephOné‘oxchanges with othor-eXchangos in the Kingdom
of Thailand and also to expand tho existing system to meet the
present and future_traffic will be exocuted, |



C“APTER 2. REQUEST FOR TECHNICAL. COOPERATION AND OQRGANIZATION OF
SURVEY ‘TRAM

In order to implement the aforementioned large'tolephone cxpansion
project, the Organization of Thailand (TOT) would require a considerable
number- of cablo and civil work dosign engincers, Howchr, due to the
snsufficiency in the numbor of such dosign personnel, it will be ncces-
sary to acquire technical cooperation from an overscas administration’
to auguMént such shortage, and the Government of Thailand made a request
to the Covernment of Japan for cooperation in survey for tho dotailcd
design of the project.

[n response to such request the Governmment of Japan entrusted the
Oversea Technical Cooperation Agency (OFCA) (the present Japan
International Cooperation Agency) to exccute the detailed design

survey.

The OTCA(MSpatchcd apreliminary survey mission composed of four experts
with Mr. Kiyoshi Mizuuchi as Chief (refer to Table 2.2.1) to tho Kingdow of
Thailand for the period from Decenber 13 to December 26 of 1973 and
carried out discussions with the officials of the Government of Thailand
and the TOT on the fundamental works, otc,, and tﬁen compiled a draft

of the scope of work for the detailed design. The relevant documents
are attached hereto, |

Table 2.2,1 Organization of Preliminary Survey Mission

e e e 4 o e e ot 4 b Nt s et 1 A . e e e o e e b AR Sk e A G e e 2 S L wc

Name ' Assignment Present Position
Kiyoshi MIZUUCHT Chiof Counsellor of Telecommunications,
Ministry of Posts § Telecommuni-
cations
Hlideo SANO Peputy Chief Assist. Chief of Outside Plant

Imgincering Dept., The Nippon
Telecommumications
Consulting Co., ltd.

Yoshifumi ITO Member Senior Engineer, Nippon Telegraph
§ Telephono Public Corporation
Shinichi 811031 Membor lingineex, Nippon Telegraph §

Telephone Public Corporation

TR T PETT DEM PR W A P PN e ek o e s o nm e e e e et B ot e ot B < it i 8 4 & 4t R A7 ot i e ¢ e R o g )
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On the basis of these rosults, tho Japanose Ministry of Foroign Affairs
formally agreed with the Government of Thailand in respect to the
execution of technical cooperation according to the Scope of Work for
the Detailed Design indicated in Chapter 4 in velation to the Bangkok

Telephone local Network Project,

In line with the foregoing, the OTCA thcn.assigned The Nippon Tele-
‘communications Consulting Co., Léd. (NTC), a firm with wide OXperiénce
and project accomplishments, to exccute the above work. A survey toam
composed of 11 experts with Mr, Hideo Sano as leader (refer to Table
2.2.2) was subsequently despatched to Bangkok and carried out.field

surveys over a period of about six months.

10 -



- Table 2,2.2 Organization of Survey Team

Keizo YAMAZAKI
(Civil works

design)
Michinori MARNIRO

( " )
Tkuo HIRAKAWA

( u )

ﬁ s __._.f_-,‘..u--,fm--f et ———
; Namc § Assignment

| 11ideo SANO (Overall

3 "~ supervision)

% Seinosuke ARAKI
: (Local outside
; plant design)
I Akio SHIRAISHI
( " )
Tatsuo KOBAYASHI -
( I )
Yoshihide NAKAYAMA
( " )
Akira MORYT (v )
Mitozo NAKAZAWA
( " )
idesuke KUROSHIMA
( " )

Pesition in NTC

Manager, Bangkok
Office § Assist, Chief
of Qutside Plant
lingincering Pept.
(Registered Consulting
Engineer)

Senior Bngineer
(Registered Consulting
Enginccr)

Senior Ingincer
Engincor

{(Registered Consulting
Engineer)

 Engincer

Assistant Engincer

Senior Ingincer

Engincer

Assistant Engineer

-1} -

-

Survoy Poriod
L €75 I

Ieb, 11 - Aug. 16

Feb, 11

May 11

Feb, 11

Aug, 9

L

Mar, 27 - July 5

June 22

b

Mar, 27




Furthermore, for smooth oxecution of this detailed design work and
the'suporvision thereof, a Work Supervisory Committoo was established

as shokn in tho tabie bolow.

Table 2.2.3 Organization of Work Supervisory Committoo

Y " [ : — S e

'Name Assigmient |} Present Position

Kiyoshi MIZUUCHI llead Counsellor of ‘Peloconmunications,
Ministry of Post § Telecommumications

Shigeo SHISHIDO Member Deputy Counsellor of Telecommuni-
cations, Ministry of Post §
Telecommunications

Koichi SATO " General Affairs Group lead,
Ministry of Post § Telecommuni-
cations '

Yoshifumi ITO " Senior Lngincer, Nippon Telegraph §

Pelephone Public Corporation

Shinichi SHOJY " Bngineer, Nippon Telegraph §
Telophone Public Corporation

U ——
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CHAPTHR 3. PURPOSE AND POLICY or Sunvuv

The purpoese of the survey team nas to oXecutsé tho dotailed'design

of the local cable network of the five oxchénges, i.¢v; Krungkasem,
Ploenchit, Pathwnwan, Tungmahamck and Trokchan, comprising the
contral portion of tho‘ﬁangqu Telephone Local Network Project which
is a part of the "Telophone Devolopment Piojcét 1992 - 19794,

and thcrcby contributing to thc'soéial and economic development
programmé of the'Gqﬁérnﬁent of Thailand. The survéy was exccuted on
the threcfsectbrs of dbmaﬁd forecaét, cabld networks and civil works.

The survey was executed with due attention to the following points in

particular.

(1) Listening to and adhorence to the opinions of the TOT wherever

. possible,

{2) Since this is a detailed dgsign,'it was executed on the basis
of the design criteria presented by the 1TOT.

(3} The surue? was not'cxecuted by the survey team alone but was
carried out witnessed by the TOT staff concerned and the results
verificd by both partics.

(4) Bxccution of dopdiled material calculation with the prerequisite
that the installation/construction wqfk will be directly carried
out by the T0T.

- 13 -



CHAPTER 4, SCOPE OF WORK FOR THE DETATLED DESIGN

The scope of work for the dotailed design of the Bangkok Telephone
Local Network Project is as follows! |

II‘

INTRODUCTION

In vosponse to the request of the Government 6f Thailand, the
Government of Japan has decided to provide, in accqfdance with
laws and regulations in force in Japan, a Japanese survey team
within the framework under hor Overseas Technical Co-operation
Programme in order to prepare a detailed design for the local
network of five (5) exchange areas in Bangkok Metropolitan Area,

i.c. Krungkasem, Ploenchit, Pathumwan, Tupgmahamek and Trok Chan,

The Government of Japan has cntrusted the implementation of this
survey to the Overscas Technical Co-operation Agency (OTCA},
which is the sblq institution to exccute the overseas technical

cooperation scheme of the Government of Japan.

This document sets forth a scope of the work regarding this

survey .

STUDY PROGRAM

1. ‘The following field survey with desk work in the above five

(5) exchange aroas will be undertaken for a period‘bf about
6 months by the Japaneso survey team of about eleven (11)

cxports.,

(1) Demand Survey
Demand Survey will be conducted and Demand bBistribution
Maps will be made, on the basis of the result of the
Bangkok Telephone Junction Lines Project survey under-
taken by OTCA in 1972,

- 14 -



(2)

(3)

(4)

(5}

(6)

(7)

Detalled Survey

Petailed Survey will be made of all the newly proposed
pipe and cable routes. Study of the eoxisting conduits
and cables will be made on fhe basis of the plant vecords.

If nccessary, on-the-spot survey of the existing

facilities will be carried out.

Manhole Investigation _
Ducts to be usqd will be selected after checking cable
placement and location of cable splices in the existing

manholes.

Selection of Now Routes

Cable routes will be decided according te the result of
investigation of the existing facilitics, the study of
a futuro.pldn, and the compavison of several proposed

“routes,

Dividing of Cabinet Arecas

Dividing of cabinot areas will be carvried out according
to the cable routes and the demand survey, and then the
location of cabinet boxes will be decided.

Survey of MDIF and Cable Vault
Locations of riser cables to MK and ways of cable

placement in cable vault will be investigated.

Field Moasurement

Pield Mcasurement will be conducted on all proposed cable
routes and some existing cablo routos, lLevels and cross-
sections of voads will be measured to determine the

locations of the new conduit routes,



I1I,

2. The last stage of the detailed dosign work, as indicated

below, will be undertaken'by the Japancse Survey Team in

Japan,

{1) Key Plan

{(2) Transmission Sheot Rosistance Dosign Method -
(3 brimary Cable Gonerai-Plan o |
(4) Secoudary Cable‘Gcneral ﬁlan

(5) MDF and Cable Vault Plan

(6) .Gas Pressurization Plan

(7) Dbuct Scheme Plan

(8) Manhole Racking Diagrnm

(9)  Primary Cable Feedor Plan
(10} Cabinét Jointing Plan
{(11) Sccondary Details

(12). Conduit Plan

(13) Cabinet Serial No, Indox

(14) Terminal Box Serial No. Index

(15) List of Materials

REPORT

The following documents will be prepared in Boglish and submitted

to the Government of Thailand within threo (3) months aftoer

completing the field survey,

{1} Dbesign choft' Twenty (20) cdpics

(2) Drawings Twenty (20) copios
(which consist of fifteen (15) kinds of the drawings as
described in above I1.2.) '

(3) .Amount of Work Twonty (20) copios
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IV. CONTRIBUTION BY THE GOVERNMENT OF THATLAND

i. ‘Tho following will bo‘nrrangod for the survey tcam by the

" Govoriment of Thailand,
(1) To provide necessary data and materials for the study
as shown in annex I.
(2) To prepare necessary permits for the implementation of
the outdoor work by the authorities concerned.
(3) Appointment of ihrec‘{3) liaison officers who accompany
the team during the field survey.

2. Tho membors of the tean engaged in the surveoy will he entitled
Lo such privileges and exemptions as the Govermment of Thailand

nornally extends to Colombo Plan expcrts.
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Amnox T

Docwments to bo supplied by T.0.T.

for Local Network Project

1) The boundaries of cach exchange area (Map)

2y The foreéast*number of subscribers on cach oxchange areca
3) lLayout of.the oxchange offices

4) Long-torm plan of conduit lines

§) List of waiting subscriptions

6) Sfaudard moethod of local nctwgrk design

7) Agreement on joint-usce between T.O0.T, and M.L.A.

8) Construction and Installation Practice of 1.0.T,

9) City Planning in Great Bangkok |

10) Plant Records of existing facilities concerned

11) Data and Records belonged to other authorities
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Minutos of Mceting on'Scbpe of Work

As for the d1aft of - “Scope of Work' tho meoting was held on 10 AM in
17th, Decembor, 1973 at Dopartment of Plant Ing1ne011ng in 1ttondancc
with T.0.7T, roprosentatlvo (TOT) and Japanese mission (Mission).

Attendants!.

(1.0.T. representatives)

Chairman: Mr. Boonchoo Phiénpﬁnij : Director of Plant an1nocr1ng
- Mr., Poge Kovintha ;. Dirvector of Operation
M. Surind Vanichsoni ! Chief of Operational Planning
Mr. Kiat Sivibbarp ¢ Member of TOT
'Mr. Adisai Phodharmik : Member of TOT
M, Paiboon Limpaphayom @ Member of TOT

{Japanese Mission)

- Mr, Kiyoshi Mizuuchi =~ : Chief of mission
Mr. iideo Sano o Assistant Chief of mission
Mr. Yoshifumi Ito t Momber of mission
Mr, Shinichi Shoji t Member of mission

Mr. Boonchoo appointed as the chaimman of this mecting cxprcssed his
thanks to Japanese mission who havo been visiting Bangkok in responsec
to the request of the Government of Thailand and he expected that this
project will be proceeded in a good way as well as the junction project

in the last year,

Mr. Mizuouchi as.chief of tho Japancse mission explained the purpose
of this visit and pointed out that the ficld survey on tho initial
stage will be undertaken fox a period of about 6 months in Bangkok,
At the same time he called attention to the fact that the documents
will bo submitted to the Government of Thailand within 3 months aftor
completing the above ficld survey.



Followingly cach person was intyoduced to the attendants in the

meeting by Mr. Boonchoo and Mr. Mizuuchi effoctively.

Mr, Ite a member of the Japancse mission explainod the content of
MSCOPE OF WORK" para. by para. as requested and the main rcsults from
tho meeting ave as shown from No.1 to No. 8 in the follow1ng "Queqtlon

and Answer™

There were no any other opinions regarding to the draft of Scope-of

Work between TOT representatives and Japanese mission.

Q : TOT questiohed whother there are any possibiliity to change

" the exchanges which are shown in para. I.

A i Mission amnswered that it is very difficult in view of the budget
and actual work schedule. Finally, this point was agreed with

TOT without any changes.

Q : TOT asked when and how many Japancse experts are comlng to

Bangkok for their field survay,

A ¢ Mission answered that in the next February about 8 cable dosign
experts ave in the schedule on the initial stage if the nccessary
arrangements ave treated and about 3 civil experts will follow

on.

Q : TOT proposed that she can prepare several assistants during
demand survey who are familiar with actual situation on the

site.

A ; Mission accepted her suggestion of 5 assistants in total that

is, every onc in exchange,



No. 4 _ _
mma.}VTOT.asked that what is the actual moaﬁings for the expression
. "The dotailed desigh works in Japan! stipulated Article 2 in
para. II. ~ She alSolsuggcsted'that the drafts shall be
completed and confirmed in Bangkok on the initial stage, -

A i Mission explained that such works as calculation of work amount,
‘making mother drawings, printing of documents ote, will be
carricd out in Japan and. the drafts, of course shall be comfirmed

in advance,

Finally cach party-agrocd to put 4 words i.c., the last stage

of the detailed design work in Japan, instead,

Q TOT asked that when tho Japanese supervisory tcam are coming
in Bangkok and whether or nqt the team will be attend the joint

mecetings between TOT and actual survey team,

A ¢ Mission ansﬁercd that the team in the schedule hopes to visit
your country twice, i.e¢., onc is in the middle of the field
survey and the other is in the last stage at the time of document
submission to the Govermment of Thailand, The team during their

stay in Bangkok will attend the meetings if necessary.

Q ¢ TOT asked that there is any possibility of incrcase in the
numbors of copies more than that of which are stipulated Article
3 para. 1171,

Ao Mission answoved that thore is no neccessity of it because the
mothor prints of drawings will be submitted together with the
copioes,

Finally TOT agreed with Mission.
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Q : TOT asked what is the concrete example as for privileges and
excmptions as tho Govermment of Thailand normally extonds to

Colombo Plan experts as stipulated in Article 2,~Para. Iv.
A : Mission answored that an instance of them is as the immigrations.

The privileges and exemptions will be however trcated with the

same to the junction project.

No.8
Q : TOT explained the actual situation as follows against Article

3, 5 and 11 which are stipulated in Annex I.

1} Layout of new exchanges are under design at prosent and
thorefore they can be prepared'during the field survey.

2) List of waiting subseriptions is under study, therefore

it will be as wmuch as possible prepared,

3) Periodical joint meeting among tho authoritiocs concerned,
considering new proposcd route of undorground plants, can
be useful and can also replace with data and records.

The necessary draft in this project shall be submitted to

the joint meeting for the final comfirmation.

A ¢ Mission agreed with TOTU explanation and requested to prepare
the information as for Article 1 and 2 during Mission's stay.

Finally TOT agreed to propare it.

The meeting was friendly and usefully continued for about 2 hours and
ended at 12,00 AM,
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7 . pART III - DRTAILED DESIGN WORK -



CHAPTER 1.

CPART 11T, DRTAILED DESIGN WORK

DRSIGN OBJECFIVE EXCIANGES AND DEMAND FORECAST

1.1 Outlino'of the Design Objéétive Exchanges

The objective exchange offices for the current design work, as

shown in the Plan of Lxchonge Aroas, are the five oxchanges of

Krungkasem (KK), Fioenchit (PL,), Pathumwan (PW}, Thungmahamek

(MM} and Trokchan (TC) located in the central part of Bangkok

and of these, the construction of the local PW and TC exchange

offices will be commenced.

a

The KK exehango’is‘a'main exchange office including toll

services and currently has 20,000 switching lines. The
service ares is made up of the Palace, Congress building

and govermment officos of the varvious official organs and

" the old commercial area, and it is in the central area of

@)

{(3)

)

the political activity of Thailand.

‘The PL exchange is in the same compound as the TOT. and is

~a local tandem exchange with 14,000 switching lines. The

service arca is made up of first class hotels such as the
irawan Hotel, etc., department stoves, shopping centers
and high class residential area, and is the most wodernized

downtown arca of the city of Bangkok.

the PW exchango is a new exchange to be constructed in the
Pl exchange service area and is exPoctcd to have 5,000

switching lines in the initial stage, The entire area is
- made up of small factories and wholesale houses.

The MM exchange prosently has 9,000'switching lines and

is located in the suburbs of Bangkok but with tho continued

construction of new residences in the empty lots, a rapid

Increase in telophone domand is anticipated.



N

(5) The TC exchange is & new exchange to be constructed as a
local effice in the MM exchange service avea and is initial-

ly expected to have 5,000 subscriber lines.

~The service arca i1s in oxactly the same situwation as the MM

exchange,
Method of Demand Forccast
General

bemand forecast is classified into overall survey and bleck survey
but the survey carried out at this time was the block survey and
based on the overall survey, a distribution forccast for demand

in cach exchange service arca was exccuted,

This block survey was carried out by using the mumerical value
of the overall survey which was the basis for the planning of
office establishment programme and the numerical value of the
biock survey executed by the TOT in 1972 as the fundamental data,

Although there are wany ways of exccuting a block survey, the

essential methods are the following threc methods.

(1) Mothod based on demand-ratio for social units (Demand

forecast for equal demand density per hectare 1)

(2) Method based on demand-density per arca (Demand forecast

for cqual demand density per hectarc 2)
(3} Method based on "equal demand density per pole block”

Since these methods were not adequate as they are for adoption
in the present Bangkok situation, a separate method was taken,
That is, since the Bangkok demand situation with a general usc
ratio of five subscrib¢rs per 100 persons is not in a stage of
saturation and will further dovelop hercafter, the following
method which is a conmbination of the present mothod being
instituted by the TOT and NIC's mothod was adapted,
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1.2.2  [Field Survoy

A field survey on the following items was oxecuted based on

a map (1/1000) for survey use,

ey

(2)

The service area was divided into the following four aveas,

A. Business area - Mainly stores and other commercial

houses.,
B, Rosidential area - Mainly residential.

C. Special demand area - Government offices, schools,
hospitals, hotols, factories, army, ete., which area
greatly varies in demand density with the surrounding

arcas,

0. DPre-Construction arca - City plamning was being conducted
at the time of the survey but with the anticipated con-
struction of residences, factories, etc, in the future,
it will be an arca where it is presumed that grouped

demand will be gonerated,

The prosent demand for business and residential arcas werve
forecasted according to the following standards in the field

survey and inscribed on the map.

these standards were prepared upon discussion with the

members of the TOT.

NDiscussion with members of the TOT,
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Objcctive
Structures

Stores
High and middle
class residences

Low ¢lass residences
Gasoline stations,
elc,

Small offices

Hotels
Rented buildings

Apartment houses
(High class)

(3)

Forecast Standards

Prosent Demand

1 telephone for each

1 telephone for cach

1 telephone for 5
housos '

2 telephones for each

(]

> telephones for cach

telephone for cach
rOooms

O5

1 telephone for floor
space of 70 m?

8 telephones for 10
rooms

Remarks

No relation with size
of the stores

Onc house with yard.

0ld multiploxes of
wooden structurc

Including boutiques
in the hotels

For the buildings, ectc. in the special demand area within

the exchange service area, the locations and boundarics

were inscribed on the survey map, and the present demand

(4)

for cach building, otec. was surveyed.

The pre-construction area (whore the construction of groups
of residences are anticipated) within the exchange sorvice
area, the location and boundaries were insciribed on thoe

survey map and tho prosent demand for cach was surveyed.

These surveys wore conducted in cooperation with members
of the TOT and whore suitable replies could not be obtained
frbm the clients, the forecast was made by members of the
survey team. The result of this forecast is attached to
the reports for each oxchange,
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piscussion with TOT persomnel on demand forecast.
1.2.3 Torvccasting Work.

The demand forecast for the "fixed distribution block" was
carried out as follows:

(1} The forecasts for the special demand arca and pre-
construction arca were made on the basis of various data

and new information,

(?) Business and residential area forecasts were made by
considering the demand situation for the exchange as a
whole and its growth ratio, Then, the future demand
forecast was exccuted by a multiplication of the present
demand for the fixed distribution block., Ultimately,

the demand was adjusted for cach fixed distribution block,
1.3 Demand Table for lach Exchange

On the basis of the demand forecast method prescribed in the
preceding paragraph, the demand forccast for each exchange is shown
in the table 3.1.) below, The exchange office with the highest
growth ratio is the PW exchange while that of the lowest growth
ratio is the KK exchange, The situation at cach exchange is
doscribed in the report on cach exchange.



Table 3.1.1

Demand Forecast for cach Exchange

Name of Exchange

KK Pelephone demand

Growth ratio

PL Telephone demand

Growth ratio

PH Telephone deomand

Growth ratio

MM ‘Pelephone demand
Growth ratio

TC Telephone demand
Growth ratio
Total Telephone demand

Growth ratio
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1876 1980 1985
12,300 17,500 21,500
100% 142% 173%
19,900 30,500 40,000
100% 1535 201%
16,800 26,800 45,200
100% 160% 210%
14,750 21,800 30,800
100% 148% 209%
12,500 18,000 26,000
100% 144% 2085%
76,250 114,600 153,500
100% 1505 201%




CHAPTER 2. ENGINBERING CRITERIA AND AGREEMENT ON JOINT USE OF POLES

the survey team preparcd a draft engincering criteria which was sub-
mitted to TOT. ‘flic engineering criteria attached hereto has bLeen
gpovised after studies by TOU,

The details not indicated in the said criteria were determined upon

discussions with TOT whenever required during the design work,

2.1 ¥Engineering Criteria for Local Cable Systcm.
The engineering critevia for the local cable system is as follows:
[lj Design Method of Underground Cable System

1.1 Standard for Adoption of Underground Cable System

In case the cable facilities correspond.to any of the
following, they will be designed as underground cable
system.

(1) In case cach cable pair cexceed the following limits:

0.4 mm - 600 P
005,' 0¢6S lnm -- 400 p
Q.9 i w300 P

{2) Places where construction of aerial cablos will be
difficult duc to highways, houses, traffic and other

topographical hindrancos.

(3) Riscr cables (Sccondary cables shall be direct buried}

ncar cross connection cabinets,

(4) Places where underground cables would be appropriate

such as road crossings and lead-in into buildings.
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1.2 Stand

.Cable
Stalp

for u

ards of Us¢ for Underground Conduit Cables

s to be adopted for Local Network ave local PEE
oth cable and local Stalpeth cable, and their standards

se are in the following table.

(1) types of Cablos. to be used,

Type of Ca

Local P
Stalpeth €

Local Pair
Stalpeth €

(2)

(3)

mﬂ*“m'COnductor ''''''''' N "‘ ' Ti'; T
ble Gaugo Number of Pairs

0,32 wn 3,600
able

0.4 300 | 600 | 900 | 1,200 | 1,800 | 2,400
able | 3,000

0.5 300 [ 600 | 900 | 1,200 | 1,800

0.65 100 { 300 | 600 | 906 | 1,200

0.9 100 | 300 | 600

Betermination of Cable Pairs

Primaxy cable is the cable from the MDF to the cross-
connecting cabinet, and the number of pairs shall bLe

able to meet the demand up to 3 - 5 years, hence,
Determination of Cable Conductor Gauge

The optimal cconomic conductor gatge will be determined

whtich do not exceod the line loss of 7 dB and loop

resistance of 1,500 9
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e B
Conductoxr Attenuation Constant Loop Resistance
(mm) (dB/Km} at 1 K tiz/s (Q/Km) at 30°C

0.32 - 2.26 449
0.4 1,82 | 285
0.5 1,50 176
0.65 1.18 112
0.9 B 0.82 56

1.3 birect Buricd Cables

Direct buried cable is used in principle between the
socondary cable of the cross comnection cabinet and the

_riser pole, and CCP-JF cable shall be adopted.

Conductor
Gauge

VR P UV e e e e e et e s o e C D Do aama s sl e e e e -

Type of Cable Number of Pairs used

_ ¢.4 mm 50 100 200 300 400
COP=JI Cable | mn oo foec i e f o
.5 mm 50 100 200 300 400

[2]) Design Method of Acrial Cable System
2.1 Standard of Adoption for Aerial Cables

The types of cables to be used in acrial lines are shown

in Table 1, and the purposes thercof are given below.

(1) CCP-LAP cable or CCP-AP cable will be used in entirety
for sccondary cable, and the non-Alpeth type will not
be adopted,

- %1 -



(2) SS cable will be used in tho followlng casos:

a, When the newly installed cable is 100 pairs or

less.,

b. When the existing messenger wire of tho cxiSting
cable line cannot be uscd at the time of cable

replacement.
(3) Round type CCP Cable will be used in the following
CASEeS | '

a. When tho newly installed cable is 200 pairs or

more.

b. When the existing messenger wire of the existing

cablo linc can be used.

¢. The round type cable will be lashed by lashing

wire to the messenger wire.
Type of Cables to be usecd

The types of cables and the number of pairs to be used as

aerial cables are shown in Table 1. below.
Determination of Secondary Cable Pairs

The number of pairs will be those which will meet the

demand 8 - 10 years; hence. (i.e, 1985)
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Table 1.

Types of Cablos and Number of Pairs

i, e ) Conductor e Bt B
Iype of Cable Gauge (nm) - Number of Pairs
0.4 10 25 50 100 200 300 400 600
Local CCP-AP 0.5 10 25 50 100 200 300 400
Cal)l{} (I\P) e e [ s e e s T S AT T T T s e e e
‘ 0.05 100 25 50 100 200 300 400
0.9 25 50 100 200 300
0.4 10 25 50 100
Local CCP-AP- 0.5 10 25 S50 160
SS Cablc ) e e e e e eren e e e et e e e e e
(AP-8) 0.65 10 25 50 100
0.9 25 50
2.4 Selection of Cable Route and Cable Position
(1) Joint use of MBA pole (Power Co.} as a general rule.
{2) In case there is no MEA pole, TOT will individually
-erect a pole.
(3)' As a goneral rule, no crection of pole or anchoring
of stays will bo made in private areas. But in’case
of necessity negotiation with owner of private arcas
shall be done by TOT.
{4) Where orection of poles is not possible and in new

shopping areas, the cables will be attached to walls.
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| 2.5 Types of Telephone Poles

Concrete poles will be used for telophone poles and the

types are shown in the table below,

Length |

Dimensions (cm) | Weight R051s§ing Setting
R _ Bonding
- W =1 Kg/pe Moment (Kg.m) Dopth (m)
lowop | Bottem y | TORTNT AT Sk
12 x 12 20 x 20 400 1,530 1.7
14 x 14 24 x 24 920 2,550 1.9
15 % 18- | 24 x 27 | 1,190 2,780 2.0

2.6 Standards of Adoption for Gays

(1}

(2}

Upper Guy

a. At places where the ground spacing is 37° or more,
 twisted steel wire of the same type as the suspension
strand will be used.

b. Sidewalk Guy

In case of sidewalk guys, twisted steel wire of

one rank above the guy in a, will be used.

¢, In case guys will not be fixed, ground bracing will
be exocuted,

Anchor Rod

a. Drive-in type anchor witl be used but in places
where the sub-soil is soft or in water, the lLog
Anchor method will be used.

b. Adoption of drive-in type anchor will be according to
the following,
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Guy for 8S Cable

‘ﬁpi | .| Rod Designed Load . ToT -
Uppor Guy Anchor (o} - o (Kg) Standard
30 pe e 13 2,600 6,000 ibs,
45 pe 12 13 2,600 10,000 "
65 po it 16 3,750 16,000
45 pe X 2 14 19 5,000
65 pec X 2 L) 25 9,000
(Safety ratio; 2)
2.7 Cable Suspension Strand
1) Type
a. ‘fwisted steel wire
Composition [Bxternal Designed P
Type of bare wire|Diameter ?ﬁi§$§ Load Stigﬁqrd
(Line/mm) {mne) g (Kg) R
30 mme 7/2.3 6.9 0,231 1,635 6,000 1bs.
45 7/2.9 8.7 0,307 2,600 10,000 ™
65 7/3.5 10.5 0.535 3,780 - | 16,000

(Safety ratio: 2)

Guy for SS cable shall be of one type of 7 twisted

wires of 1/4" diameter with a breaking force of
6,500 1bs. (equal to 30 mm2)




2.8

(1)

(2

2.9

(2) Installation of YTwisted Steel Wive

a. Relation between woight of cable to be installed

and the twisted stecl wirve 15 as follows:

Twisted Steel e
Wire Cable Weight
30 mn? 2.0 Kg/m or less
45 1] 3.4 11 L £
65 M 34 " or move

Reference should be made to the annexed Table

of Cable HExtornal Diameter and Weight regarding

weight of cable,

Hoight of Line from Ground Level

Site Condition
Over roads

However, in case of no inter-
ference .with traffic:

a, Above the sidewalk when
there 15 a distinction
between roadway and
sidewalk,

b. Over other roads

Over passage betwecen bulldings
when distribution cable is
attached to walls,

Required lleight

5.4 m oxr more above road
(Minimum 4.5 m or morg)

2.4 m or moro above the
road surface

4.5 m oy more above the
road surface.

4,0 m or more above the
road surface,

Spacing between Cable Line and Power Line

The spacing shall be 61 ¢m or more.

When the power line pole is low and spacing cannot be taken,

spacing will be kept in a horizontal dircction by tho use of

extension arm,
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ANNEXED TABLYE

Size

26 AWG
(6.4)

24 AWG
(0.5)

Table of Cable Bixternal Diamoter and Weight

Final

pairs| Outer

NDia.

Total
Woilght

eh-Alpeth Cable

10

25

50
100
200
300
400
600
900

10
25
50

10,2
12.1
14,8
18,9
26,2
30,7
35,0
41,1
49.4
il.1
14.1
17.5

24,1

31.5
37.4
42.22
50.42
59.9

113,67
167. 82
261.94
459.2
806.15
1,139.6
1,483,56
2,135.13
3,103.78
1307
256,18
370.63

068,37

1,199.47
1,725.66
2,235.78
3,271.38
q,761.84

Pulling
{liye Size

Wrp-10
Wip-9
NTIP-8
WIP-6

WIre-10
Wre-9
wre-g
WIre-o
Wie-3

Size

22 AWG
(0.65)

19 AWG
(0.9)

Final

Pairvs|Quter

37 .

10
25
50
100
200
300
400
600

10

50

100

200
300

400

Jbia, |

Total

Pulling

PE-Alpeth Cable

11.6
15.6
23.1
30.1
40.12
48.3
54.82

66.04

4.4
20,0
29.7

39.8

54.2
65.4

74.5

164,09
307.45
515,08
928,41

1,862.7

2,695.94

3,515.02

5,153.8
260.9

576.54
1,00%.36

1,840.99

$,478.9
5,0985,96

6,674.26

Weight | Lye Size

WIe-190
WiP-38
WIP-6
WIP-5

wIe-1

WIP-5
WID-2

WTP- 1




[3)

3.1

3.2

3.3

[4]

.1

Design of Acrial Distribution Method
Distribution Method

The distribution wmethed will be by tho cross connecting
cabinet where tho primary and sccendary cables arc ﬁumpercd
inside the cross connectingICﬂbinet, and the distribution
cables will be fixed in cach toerminal box by pair number

according to the "Fixed Distribution Method',
Lstablishment of Distribution Avea

(1) The distribution arveas will be established for about
300 - 400 subscribers according to telephone density
to meet the demand up to 8 - 10 yecars, hence; and

such distribution area shall be fixed definitely.

(2} Position for installing the cross connécting cabinot
shall be on the exchange office side of tho fixed

distribution arca.
Detervmination of PPair Numbers

Fixed exchange lines will bé allocated to cach terminal box,
and the distribution of adjacent multiple lincs will not be

executed,
Gas Pressurizing lFacilities

Primarvy underground cablos will be charged with dry air by

us¢ of the air dryer,
Gas Facilities Room

Since a special room has not been assigned especially as
the gas facilities room, tho place for installing the air
dryer and metor panel should be dotormined by discussion
qith the TOI' Engincers in chargoe.
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[4] Gas Pressurc System (Addition)

The following was indicated by the TOT in addition to. the

aforementioned ongincering critoria,

1. Gas Pressurc System shall be applied with Purepas

Prossure System continuous feed cable.
2. Gas Bquipment should bo of PuroGas Company's product,

3. Underground Cable to be used as primary cable shall be

prossurizod.,
4, Pressure Guard Locations are:
(1) at the end of each Feoder Cable

(2) at the ond of Branch Cable over 200 meters in length

{(3) at the ond of the Uaderground Building Cable of over
200 meters |

**  Pressuro Guard should be fixed in Cross Connecting

Cabinet in principle.
5. Test Yalue lLocations are:

(1) at the branch point of Branch Calble of over 200 meters

(2) at the middle point, in case of over than 1 km.

between Pressure Guard or Testing Value

6. Capacity of Air Dryer shall be indicated by NIC.
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Engineering Criteria for Telcecommunication Civil Works

Tho engincoring critoria for telecompunication civil works is

as follows:
[y Conduit

1.1 Kind of Conduit shall be of ordinary Asbestos cxcept
crossing railway or attaching to the bridge ote. and riser

to-cabinet & pole, where GIP shall be used,

1.2 Diameter of Conduit

Main Route 4n
Branch - ; K 3

- Risor to Cabinet, Pole, Wall K
1.3 Depth of ditch for plﬁcing conduit

The standard depth of ditch for placing conduit shall be
1.80 « 2.30 motors from bottom of conduit formation to road

surface cxcept railway crossing.
1.4 Standard of Conduit arrangements arce as below:

No. of
Conduit

4 ducts 8 ducts 12 ducts 16 ducts

buct | o9 | ool llbooo
me.<x1 OO | [OOD| IOOOO
OO |
OO

063 (6356

ment
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No, of
Conduit

24 ducts 36 ducts_' '

uct 0000 | [000|
o 10000| | [000]
armange-l OO0 | {00Q]
et | [OOOOQ| | OO0

l0000| | 000
Q000 | 00

!
i

CO0O00.

[oYo]olelels)
lolelelelele}

i
?
i
i
L

The above arrangements should bo re-avranged in special

case.
1.5 Number of Conduits
Number of conduits shall be determinated by TOT.

[2] Manhole § Pulling Box

a. Standard of Manhole and Pulling Box arc as below:
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Manholo

Remarks

'1ypc  'Dwg;-N0; 'No. of Conduit ~ Shape
B 1047 1 4 fft::T”'
A-1 1048 | 8 nt BB S
a2 | 1049 | 12416 "

A-3 1050 Y "

v-1| 1051 - .| - 12 8 branch -L:jjw
v-1 | 1052 o5 w "
V52l 1063 24 24 " "
V-3 ) 1083 43~36 24 "
veaC |08 | aa2a v | [T

ol e | VER
Lo 1015 12 11'.
¢ | 10s6 TS -
c 1057 2 {7

T 1076 : 16 8 branch r\\3*

T 1077 8

i

J-4 1078 16

J -4 1079

[==3

J-3 1081 16

J-3 1082 .8

B e 200 S oo O

et

V-2 1087 24
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J

J

RG-11

RC-14

Pulling Box

ks

D T

““BEQTfEQTH"W&;. of Conduit — Shape Rcmarks'
2003 4 71 | ror branch
20006 ld " For.main

route only
2024 4 o v
2025 4 u "o

Note: Manhole and Pulling Box Specifications are reforred

b,

d,

to Standard Drawings attached,

Span between Manholes shall bo 218 maxinum and other

shorter spans shall be reduced by a fixed 10 metérs
such as 205, 195, 185, ..

Span between Manhole, Pulling Box and Cabinet shall

be 5.5 moters maximum,

Distanco between Manholo, Pulling Box and Riser shall

be Z meters minimum,
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2.3

b,

Agreoment on Joint Uso Poles
The agreement on the joint use of poles is as under.

Agrecmoent beiween
The Metropolitan lilectricity Authority
| . and '
_ The Toléphon§ Qrganizution of Thailand
: ~ (rranslation) |

The Maetropolitan Electricity AuthOrity,(MﬁA) shall not permit
tho installation of tolephone aerial cable on a MEA pole on which

69 KV power cable is suspended.

Should it be necossary for the Telephone: Organization of Thailand

(T0T) to drill a holc‘in a MEA wooden pole for placement of the
tolephonc aerial cable, the hole{s) nust be impregnated with “Penta
Groase! for pfdtdction'againét rot. 1In tho case of a concrete

pole with no holos, TOT must use brackets. ‘The drilling of holes
in such pOlos'is absolutéiy prohibited. |

The MEA shall not permit tho TOT to install insulators or wooden

~extension arms on the MEA pole. If it should be necessary to do

s0, the prior agrecoment of tho MEA must be acquired,

A, The MHEA shall not_pormit the TOT to place a cable on a MEA
pole of loss than 8 meters' height,

B. The telophone acrial cablo on the MiA low voltage 8 metor pole
in the Soi must be at a 4.50 meter height on the pb;o from the
pavenent surface for traffic clearanco, If it should be on

the road, the MEA will decide according to the locations,

C. In the case of tﬁe MEA 12 - 14 meter high veltage poles, the
TOY telephone ascrial cable must be placed at a height of §,70
~meteors from the pavement surface for traffic cloarance, to be
declhded case by caso.



D. - In the event of necessity to change the pole of 7 meter height
to one of 8 meters for joint use with the TOT, the 101 shall
pay the cost of: '

140 Baht per pole for change to § moter wooden pole and
385 Baht per pole for change to 8.50 motor concrete pole,

According to the MEA drawing, the low voltage cable in the Soi
which is less than 5 meters in width will use 7 meter poles. But
should these be changed for 8 meter poles for joint use by the
TOT, the cost for such change will be calculated and informed to

the 10T on a case by case basis,

. Should the TOT desire to use the MEA "Service Pole" for drop
wiring to the subscriber's premises, the TOT must attach the

wire at a position 30 com. lower than the MEA power cable.

The TOT accepts the responsibility to re-arrange the telephone
cables which are not in good order or droop down in scveral areas,
and will not carry out additional installation without the prior
permission and agreement of the MEA. ‘Therc are such cables in

many places and it is presumed that the re-arrangement will take a

long time. Consequently, the TOT will try to make the re-arrangement

first at places where they are an eye sore for the passers-by.

1f, however, the MUA desirves to have the 10T to carry out the re-
arrangement at some certain place first, such information will be
sent to the TOT.

For convenience in contacts between the MEA and the TOT, the T0T
has'deSignatod the number §7399 for direct connection to the TOT,
Should the TOT have any urgent problem, the TOT will contact the
MEA at number 22000 ext. 31,

The 6 tclcphdne Exchange Arcas (coloured on the map, except the
Watlieb arca) arc the arcas in which it is nccossary for the TOY
to jointly use the poles with the MEA, Should the MEA orect now

poles, the poles of higher height will be roserved for the 10T, ‘he
costs for the ercction of the highor pole shall be borno by the 10T,
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Should it be nocessary for the 10T to use anchors together with
the MEA, the TOT will inform and provide the Anchor Road Type
Triple Eyo to the MEA for installation. In the finished places,

the TOT will carry it out secparately for the TOT.

8. The incroasec in cost for pole erection for use by the TOT may vary
according to the price of materials and cost of labour., This,

however, must be decided upon agrcement by both parties.

@. The increase in cost for pole erection for use by the TOT on the
road or Soi will bo billed to the TOT genorally once a month,

and the TOT will not be over due in payment.

10. When the TOT desires to place the cable on the pole of the required
height, the TOT shall infoum the MEA to that effect at least by
the day prior to start of work., Any tclephone information must
be confirmed by letter later.

The Governor of the MEA and the Director of the TOT have not as yet
signed this agreement. ‘the officials of both parties will use this as

a Temporary Agreomont until official approval.
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CIAPTER. 3. DI‘SIGN POLICY

3.1

3.1.1

5.1.2

3.1.3

Fstab11qhment of Cqblnot Areca

Fundamental Philosophy f0r Hstab1ishmont

1ho cablnet ar a is n control unlt for plﬂnnlng the domand
and fac111tlos for a sultahle extonsion plan fou offcctlve use
of tho tolophonc f1c1litlos by fix:ng the service area over a

long period..

Consequently, the cabinet area is established for good administ-

ration of the design, construction and maintenance in the arca.

Capacity of Cross-Connecting Cabinet

1he.capacity of the cross-connecting cabinet to be newly installed

at this time is 800 pairs. Consequently, the design was made so

that the total of primary cables and sccondary cables should be

about 700 pairs and considerations werc made to leave space for
the extension of 100 texminals in.tﬁe'future. Thc.capacitics

of most'of'the'cross~connecting!cabinets présently being used arve
600 pairs, 700 paifs, 750 pairs and 800 pairs.

iistablishment Aim of Cabinet Areca . .

The cablnet area was establlshed as a gcnc al rule in consideration

of the follow;ng

() Cabinet area qhould havc roads, river, railroad, ctc. as

the boundarlcs.

(2) - In considoration of the cffecetive use of the oxisting dis-
tribution cables, the prosent cabinet areas shail be
established by dividing into two arcas whercver possible
without boing a stickler for the number of telephone demand

and when unavoidable, limited to threo division areas.
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3.1.4

(3)

(4}

(5)

For ficlds and cmpty lots, where there is no presont demand,
tho cabinot blocks to be determined after studying the
developmont condition of roads and surroundings at the

point where such demand would be generated in tho future.

For arcas with rapid increase in demand, whcré there are

no existing lines and road planhing is:unciear, it would be
difficult to establish clear fixed cabinet areas. Conse-
queatly, by totalling the demand for 8 to 10 yéars hence,
they will be restricted to determining the outline of the

distribution arcas of the future.

The cabinet area will be established by using the standard
of about 300 to 400 in the number of telephone demand 8 to

10 years hence.

Definite Example of Establishment of. Cabinet Area

The following is a description of a definite method for establish-

ing a cabinet area.

(1)

Study of cross-connecting cabinet capacity

The sum total of the demand for cach existing cross-comnect-
ing cabinet is made and the total is raised to cach 50 pairs
of the texminal block capacities. That is, it will be
arranged by raising'l to 50 as SO and 51 to 100'55 100

pairs,

Next, if the sum total of the number of primary cable pairs
(according to the demand 3 to 5 years hcﬁcc) ﬁnd the number
of sccondary cable pairs (according the demand 8 to 10 yeawrs
hence) is larger than the present cross-comnccting cabinet
capacity, the said distribution arvca will be divided. The

detormination of the number of cable pairs is as follows:



Primary cables - The number of demand is the number

- of pairs raised by 50 pairs, i.c.,
in the cvent the numboxr of demand
is 120, it will be 150 pairs.

" Secondary cables - Tho size of cable should be decided

so that it is about 90% of the
- capacity of the distribution cable
}and this is rvaiscd by 50 pairs,
i.e,, in case of 310, it will be
BSOIpairs.

(2) Division of Cabinet Axrcas

A,  lixample of division into 2 arcas

-[-- Present
...... =l 4 yrs. later. --'No. of demand of

-t 9 yrs., later cross connccting
' - cabinet area

s 00

A e ) e 100 s : : :

% | ] N ::jgﬁiﬁﬁﬁx;m, -~ No, of pairs of
S . Secondary lead-in cables
250\ B3] S

350/ 280 J

s T

§ o

¢ S

§ e &~ T

; 1134

i o ¥

! 53¢

o <

<3 O

X1 r
bl o= TS0

? ] = 1gp.. B r, —

i 1)

; 'l“‘ ‘L:_ e 100 — —-w}‘c‘_-— 50
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B. Example of division into 3 arcas
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3.1.5 Installing Location of Cross-Connecting Cabinet

the location for installation of the cross-connecting cabinot
will be on the exchange side of the cabinet area and it should
be installed on the road at a place near the manhole or pulling
“box which is placed primary cables. The following points were
considered in the sclection of the place for the installation,
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{(type 600)}.

Installation position of cross-comocting cabinet (type 600).

(1) On a road with a distinction betweon sidewalk and carriage
way, the cabinet was determined to be installed on the
carriage way side of the sidewalk and on the boundary line
botween tho shop. The door of cabinet shall face the
sidewalk side, (Sce Fig. 3.35.3)

(2) On a road without any dilstinction between sidewalk and
carriage way, the place was detormined to be selected
whore the cabinct would not hinder the passage of pedestrians
or vehicles, cte.  (Sec g, 3.3%.4)



3.1.0

{(3) Wherce there presontly is no sidewalk and is a Klong
[waterwéy) but over which a sidewalk will be constructed
in the future, the cabinet was determined to be installed
on the extended line of the existing power pole. (Sec Fig,
3.3.5)

{4) Considerations were made to avoid as much as possible places
such as drainage ditches, rubbish dumps, ete. which would

correde the cabinet,

[

L 1OUSE
:z:a—ﬂ/‘““ Jwi o rhee ..)\‘ Seros

e

B
X
I N Fig. 3.4.4

Fig, 3.3.5

Method of Attaching Terminal Block

The method of attaching the terminal block was made, as shown
in the diagram below, by attaching the primary cables closcly
together in the upper rows and the secondary cables in the lower
rows without leaving any cmpty spacos.

The new installations are shown in Flg. 3.3.6 and the extension
of existing terminal blocks ave shown in Fig., 3.3.7.
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1 1 10-02
PRIMARY ...1,0 07 oo PRIMARY 100
101 102 |4 059-01 01 1502 [} o059-01
PRIMARY 150 [SECONDARY 50 {PRIMARY 150|SECONDARY 50
i o0s9-02 ' 1 059-02
SHCONDARY 100 | SECONDARY 1o
1 050 0% ] 059-03
SECONDARY 100 _ SICONDARY 100
151 10-02
PRIMARY 250
I T gfc T
. PRIMARY 300|0NDARY 100
T 101 059-01
SECONDARY 200
T 301 059-01
SECONDARY 30
Fig, 3.3.6 Fig, 3.3.7

B
i

ol

Installation of tcrminal blocks in cross-comnecting cabinet,

3.1.7 Stub Cable Connecction of Terminal Block

In the event a manhole is not within 5.5 meters of the location
of the newly installed cross-connecting cabinet, a pulling-box
(Jur.o typc) wvas designed to be newly installed and the cable
splicing is made in the box. The terminal block stub cable is
a standard 8.5 wotors. Stub cable splicing point of existing
cabinet, which is type 600, is made in tho cabinet while that
of type 700 is made in a manhole or in a protective trough of
the direct buvied cable.
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3.2 Primary Cable Network Dosign
1.2.1 Routo Selection

Primaxy cablo means the cable from the MDI' in the exchange offico
up to the terminal of the crossréonnecting cabinet, Aithough
conduit cablos mainlﬁ‘form tho cable network, there also are
divectly buried cables and aorial cables, cte, The direct distri-
‘bution system was not utilized in the cusrent design and since it
entirely is the cross-connecting cabinet system, all cables

can be classified into pfimary cables and sccondary cables.

In respect to many pair building lead-in cables, however, since

the MDE in the building has the samo function as a cress-comecting

cabinet,; direct distribution was made,

The following is a description of the conditions for determining
the type of- the various outside plgnts and the sclection of

routes.
() Undergrouud Plant Route Sclection

Thc\cableé laid in underground conduits arc local PEE-Stalpeth
cﬁhlpé and Stalpeth cables as a general xule. The cable
pairs of these cables, as explained in paragraph 2.1, are
pithef many pairs Qr_ofllargc outer diameter and are gas
pressurized.  The poficy for selection of the routes is as
follows: B ' '

A, Utilization of lixisting Outside Plant

When there are existing outsido plants, the design will

be carried out as in the following.

{a} Plan for positive use of the existing plants.
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(b) Should there be a shortage in number of pairs in
the oxisting cables and an increase in cablo pairs
is required, tho dosign will bo made according to

the following proceduro.

1) If there ave vacant ducts, uew cables

will be laid in those ducts.,

When there are no vacant ducts, the exist-

el
i
-

ing small pairs cables will be replaced for
many pair cables. . lowever, should it be
cconomical to install new ducts and
increase tho number of cables, then such
method will be adopted,

111} There may be cases where it would bo more
cconomical to lay new cables instead of
utilizing the existing cables and theso will

be taken into consideration for study.
B. Installation of New Underground Plant

in the oevent of installing new underground plants,
consideration will be made for contact with the oxisting
plants and as conditions for selection, 2 or 3 routes
will be selected from among the following types of roeads,
After comparative studies, both cconqmical and technical,
and upon discussions with tho departments concerned,

the optimum route will be selected.

(a) Road which will be shortest distance for tho
underground routo.

(b) Road conveniont for distribution of aerial cabla,

(¢} Unpaved rvoad.

(d) Road which is wido and does not greatly hinder tho
traffic during construction work.
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(2)

(¢} Road which will not bo repaired or abandoned due

1o city planning, etc.

(f) Road with few buricd facilitics and where underground
~ plant construction work can be ecasily be carried

qut.
Divect Buried Cable Route Selection

Direct buriced cables are JIiF-cables or Stalpeth steel armoured
cables as a general rule, and arc not positively selected as
primary cables, This will not be the case, however, if there

are e¢xisting troughs., The policy for route selection is as

- follows:

A, Usc.of oxisting direet buried cables

(a) Utilize those direct buried cables which have no

problem in maintcnance.

{b) Plan for positive usc of cables in existing troughs.
B. Installation of new direct buricd cables

(a) Avoid as much as possible the installation of ncw
direct buried cables by installing underground
conduits or by aerial cables, However, for sections
where due to reason of occupancy of the road and
the topography make the installation of underground
conduits wsuitable or the total numbey of cable
pairs is large and aerial cabling is difficult,
then, only in such cases will dircet buricd cables

bo newly installed.

{b) If thore arc oxisting troughs and it would be wore
cconomical to use theso troughs in comparison with
installing new conduits or acrial cabling, the

laying of cables in such troughs will be cxecuted.
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3.2.2

3.2.3

{3) Acrial Cable Routo Sclection

When the number of pairs of primary cable is less than 600
pairs, acrial cabling will be executed as a general rule
and the cable to be used is the Alpoth Cable.

Standards for Use¢ of Primary Cablo

Cables to be used as primary cables ave Stalpeth cable, lLocal
PEF-Stalpeth cable, CCP-JV cable and local Alpeth cable, and the
standards for their use ave as follows:

{1) Stalpeth warmoured cable is used in conduit sections where
underground cables of 600 paivs ox more and conductor
diameter of 0.4 wm or more are required. Stalpeth armoured

cables are used for direct burying or in trough scctions,

(2) Tlocal PEF Stalpeth cable is. used in sections wheve the
distance from the cxchange office is within 1 km and which
require 3,600 pairs, out of the section where the adoption

of conductor diamcter of 0.32 mm is possible.

(3} CCP-J¥ cable is used for direct burying or trough cable in

section whero the cable pairs do not cxceed 400 pairs,

(4) lLocal Alpéth cable is used for acrial cabling and the number

of cable pairs doecs not exceed 600 pairs,
Determination of Number of Cable Pairs

On the basis of the deciston on the cabinet area, the mumber of
pairs of primary cables to be allocatod to the cabinet area will
be those which will satisfy the demand for such arca for 3 to

S years hence, and pairs for cabinot are calculated along tho
route from end of the cable and lead-in into the exchange office.
The procedure for determining the number of cable pairs is as
follows:
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3.2.4

(1)

(2)

(3)

So far as there is no hinderance in construction work and
in maintenance, many pair cables will be utilized Cor

cconomy in numbor of ducls.

Project design will be executed so that the mumber of cable
pairs will satisfy the demand for a miniwum of 3 to § years

(in this design work, 4 ycars).

In respect to vacant lots where it is envisaged that domand
will be gencrated in the future, comsiderations will be wmade
as to the number of vacant conduits and the extent of such
demand and cables will not be laid to satisfy the demand

4 years hence by cxccuting provisional design.  Such areas

are as wuler.

A, When road plamning is not clear,

B. - When rapidly developed arcas are further extended and

tho demand is not suitable,

Selection of Cable Conductor Gauge

The vequirements for sclection of the cable conductor gauge ave

that it is most cconomical and it satisfies the two limitatious

of: limited value of line loss determined by transmission loss

and limited value of D.C, resistance determined by operation

conditions of the switching equipment. In consideration of

these conditions, the designed results arce as follows:

(1)

(2)

The KK, PN and TC exchange offices satisfy the conditions
of 7 dB, 1,500 @, and the conductor gauges arc.all 0.4 wnm
and 0,32 .

The PL and MM exchanges cach exceeded 7 B in one part,
The PL exchange exceeded 1.4 dB in the direction of the Rama
IV Rload and 0.6 dB in the dircction of Bonkai llousing Arvca

but it will be within 5% of all subscribers 10 years hence.
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(3

The MM exchange oxceeded 0.7 (B at the harbor arca and 0.5
dB at the Sathupradit Road but since it will be within 5%
of the demand of subscribers 10 years hence, there is no
problem. For a part of theso areas, conductor gauge of

0.5 mm was used,

the timited value of DC resistance was 1,265.0Q%cven at the
maximum value at these designed exchanges and there is no

problem,

5.2.5 Selection of bucts for Manholes and Pulling-Boxes

(1

(2)

Manhole survey was conducted to investigate that the proposed
cable will not hinder the work in anholes or pulling-boxes
and in the placement and removal of cables in the future, and
the ducts were selected se that there is no over bending of

cables or the crossing of cables.

Ducts normally are used from the wall side to the center

and from the lower row to the upper rvow.
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3,2.6 Cable Placing and Arrangement

(1)

(2}

(3)

Cable Placing

In manholes where it wouid be possible for straight or ncavly
straight pulling in the relative ducts, pull through of the
cables is executed wherevor possible. The limit of this

pull through of cables is within 250 meters of the marginal

length of the duct,
Cable Arrangement in Manhole and Pulling-box

A, The lead joint slceves and pulled-in cable in the manhole
or pulling-box are fixed to the wall side and supported

by the cable rack hooks.

B. The cable hooks are inserted in the holes of cach
fourth or fifth row of the cabte rack. Since the spacing
of the holes is 3.8 em, the upper and lower spacings of

the rack hooks will be 15.2 cm or 19.0 cm.

C. Cable bend radius should be more than 6 times the cable
outer diameter and cvon in unavoidable cases, it should

be up to 4 times the diameter,
Cable Arvrangencnt Standavds in Manhole

The standards for arrangement of ducts and cables ave as

in the following diagram. (Refer to Fig. 3.3.9)
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3.3 Entrance Cable Design

In tho current design work, the new installation of cables will

not be carried out sinco the existing ontrance cables of the existing
KX and PL exchanges are sufficient. In respect to the entrance
cables for the new P aﬁd TC local oxchanges, the design was made
according of the officoe building layout received from the TOF.
Matters which should be ospecially mentioned from the standpoint

of design are as follows:
(1) MDF of the now oxchanges are 1 vortical 600 pairs,

(2} Duct selection and location of termination was determined for

tho cable vault so that the entrance cables will not cross,

(3) 0.5 mm terminating cable was uscd. Cables of 0.32 wm 3,600
' pairs and 0.4 wm 3,000 pairs were torminated in the cable
vault by branching into 2 lines of 1,800 pairs and 2 lines of
1,500 pairs respectivoly,

(4) Location of termination for the entrance cables in the new
_exchanges was made by utilizing the innermost part of the MDY

in the order of junction cables and then subscriber cables,

B ‘ B IR TS ]

A

- w aaad

MDI investigation at KK Exchange.

- 69 -~



Cable vault of KK Exchange.

3.4 Conduit Linec Design

Sl['ll

3.4.2

Sc¢lection of Routes

(1)

(2)

(%)

Route with the shortest line distance, existing facilities
which can be effectively used and suitable for subscriber

distribution werce selected,

Roads scloected were those which will not be repaired ox

abandoned due to city planning, etc,

Concrete paved roads were avoided as wuch as possible and

asphalt paved or gravel roads weve selected.

Place of Road Occupancy'

(1)

(2)

Roads. with a distinction between sidewalk and carriage way,

the place of. the ¢onduit was under the sidewalk and when

this is difficult, the carriage way on the sidewalk side.

Roads with no distinction between sidewalk and carviage

way, the place of the conduit to be on the house side.
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(3) In case of attachment alongside existing bridges, talks
wero held with the Bridge Adwinistrator at each time and

the position of conduit placgmbnt dcterminod._
(4) - Road crossings wore made as fow as possible,
4.4.3 Conduit Linc Construction
(1) Tfpe of conduit anq specificd.dcpth

A. ‘Type of conduit to be used is mainly asbestos pipes
wound with reinforced concrcte, and only in special
sections  such as alongside bridges, etc. were galvanized

jiron pipes (G.1.P.) used in the design.

B. G.Y.P. pipes were used as ontrance ducts from the

manhole and pulling-box to the cross-connecting cabinet.

C. lor the conduits From the manhole and pulling-box to
the riser pole, G.I.P. pipes were uscd for the bent
pipes and riser pibo and for the other portions, ve-
inforced concrete wound asbestos pipes weore fundamentally

used,

D, bDuct of 4“'didmoter'is adapted to be used for the main
conduit line and 3" diameter ducts for the branch
conduit line and riser pipe. llowever, for the vertical
portion of tho riser pipe, 2" diametexr ducts were

adapted,

. The standards for placement of the conduits were that
the bottom of the duct formation midway between
manholes be at a depth of 1.8 to 2.3 meters from the
ground surface with slopes on both sides but this does
not apply to special scections such as on both sides

of the bridge, undor tracks, otc.
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{2) Number of Ducts

The muaber of ducts was detovmined by totalling the number
of cable lines (subseriber, junction and toll) to be accom-
modated to which the number of spare ducts was added, TOT

indicated the number of spare ducts,
(3)  Duct Arrangement

The standards for arrangement of the ducts are indicated

in the following Fig. 3.3.10 (according to type of manhole)

Conduit Linc Construction
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3.4.4 Ixchange PFacilities

(1) The frame for tho cable vault in tho each oxchange building
will bo designed and constructed by the TOT.

(2} 1In lino witli the f01egbing; tho‘bohduit 1ine from the
| ax0h1uge hu1ld1ng to tho fqut wanholo will be dosigned
and constlucted by tho 101. '

3.4.5 Manhole and Pulling_Box'

(1) The types of manhole and pulllng box ﬂdoptod are shown in
the attached Fig. 3.3.10 (A) (B).

(2) Adoption of Pulling Box

A, In the event of placement in Sidewa]k'OE branch route,
 type JUP-11 was adopted and in case of road placcmqut,
the typo JRC-11 wlll ve adopted. ' '

J JUS-11 or JRC-11  JUR-11 or JRC-11

Pulling Box Pulling Box -

JE———1
: :

Fig, 3.3.,11

For use between the manhole or C1osé cohnebting cabinet
and for- entlanca to the cabinet, the: typo JUF -6 was

adopted o
. Cross-comnécting
S T E;szabinet' o
CEm ];.Jup~6 R
Manhole ! .J‘,____.._..___,_._-_U,___k,.___,__.._.,,._,_.,__.'_.___,‘_..,_{:‘HT}__.&._.._-._.- S
o kEl e o _ ~ Pulling Box - Rigexr Pole

Pig, 3.3.12
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(3)  Attachmont position of riser pipe and branch conduit

* ‘The attachment positions of the viser pipe and branch conduit
in the manholo and pulling box from the riser pole or cross-
connecting cabinet ave shown in Fig., 3.3,13,

. o To manhole & cross-

To riser polo - o - comnecting cabinot
' - - "
| l | ““{r&“*"wi“ AR
: _ e = 2o o 576 N . ;
To puiling box § = ter- i oot
eross-comieeting cabinet= -,
' Manhole

e e s s i s m e

To manhole § cross-
commecting cabinet

""""""""""""""" e m;’i:é 3u -
< 1B
R i b

. Pulling . |
1 © o Box T
e | o
To manhole § cross- < £3, 1o manholo § cross-
comecting cabinot o T UL sommecting cabinet

Pt e e 1 T

JTo riser pole

2 - ¢ 30
ig. 3.3.138



(4) In rvespect to thoe taking out of direct buried cables fiom
the pulling box, it was indicated at cach time in the Duct

Arrangement Drawings,
3.5 Gas Pressurization System Design
3.5.1 lixchange Facilities Design

Of tho objective exchanges in the current design work, the
' present facilities at the oxisting three oxchanges (KK, PL and
MM exchanges) will be utilized and any shortages such as gas

flow metor, ctc, will be additionally installed.

The following facilities will be installed in the two new

cexchanges (TC and PW exchanges).
(1) Air Dryer
A, Type of equipment

‘The capacity of the air dryer was determined by Corecast-
ing the future nunber of entrance cables and cable

extensions,
B, Position for Installation

Since a gas facilities room was not especially provided
for in the office building design, the position for
installing the cquipment was sclected where the daily
maintenance work would be facilitated and the noise
and vibration of the ai» dryoer will not affect the
oxchange cquipment and hinder the exchange operational

work,
{2) Meter Pancl

The motor panel will bo installed ncax the air dryer and
the gas flow to each cable will be supervised,
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(3}

The air dryer and tho moter panel will bo comnected by
copper pipes and the supply of diy air to cach cable
will bo by polycth&lené pipes (Pole Cortubing). Tho

~ equipment can charge gas up to 10 cables from 1 metor

panol.

- Moter panel

Alarm Panel

To indicate the operation of the pressure guard attached
to cach cable, pilot lamps and alavm bells are built-in
in the alarm panel and one pilot lamp and onc alarm bell
will be for each cable.

Vorification of the position of the presswre guavd in
operation due to drop in gas prossure will be made by

measuring the loop resistance up to cach presswre guard,

“the alarm panel will be installed in the Test Room and

10 alavia bells can be wounted on one panel.
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Alarm panel

3.5.2 Outside lacility Design

(1)

(2)

Gas Pressuvized Cables

ALl existing primary cables and junction cablos arve gas
pressurized and under the current design, the gas

pressurization of aerial cables will not be executed,
Gas charging pressure shall be 9 psi (660 g/cm2)
Pressure Guard

Pressure guard is attached inside the cross-connecting
cabinets as a gencral rule but when there is no cross-
connecting cabinet at the cable end, it will be attached
inside the manhole., The pressure guard is cquipped with
a talking pair between the test desk and tho valve for

gas pressure measurcnent.,

When the pressure guard is uttached to the cross-connccting
cabinet, talk contact is made from the terminal of the
primary cable.

In the event of attaching the pressure guard in the manhole,
the talking pair will be assligned one lower numbor than the
alarm paiv,
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Pressure guard attached inside cross-connecting cabinet
(3)  Alarw Paivr

(a) One circuit of the alarm line will be used for ecach

pressure guard,

{»  ‘The last pair number of tho cable at the point of
attachment with the pressure guard will be designated
as the alarm line, Alavn lines for same cables will
be connected in common by using the terminal block
of the MDF and connected to the alarm panel for cach

cahle.
(4} Valve Point

For convenience in measurement, otc. of the gas pressure,
a valve point will be installed but to facilitate measurement
of the pressure, it should be attached to the cross-comiect-

ing cabinet whorover possible,
(5) By-Pass Valve

In the event both of the branched cables ave lengthy, a
by-pass yvatve will be attuached at the branching point so

that sceparate tests can be made on ecach cable.
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Decisions wore made upon discussions with tho TOT at ocach
timo in respoct to tho applicablo‘éables for by-pass valve
attachment, o

3.6 Sccondary Gable Notﬁork-Dosign
3.6.1 ‘Distribution_Systém'

The distribution system will be use of the cross-comnccting
cabinet and as shown in Fig. 3.3.14, tho primary and sccondary
cables are jumper comnected inside the cross-conmecting cabinet,

thereby raising the conductor use rvatio for cconomization of

facilities.
Lxchange o Distribution
"""""""" ramary - : point
cable 1:5;T' Secondary cable .
ST o L"'"—J S A T T o"__'"{,.}."\-"“'
Subscériber

............ Cross-connecting
point . (Cabinet)

Fig, 3.3.14

The distribution of Secondary cables will be by tho fixed
distributing system and, as a general rule, multiple distribution
and adjacent multiple by torminal box will not be exccuted,

An example of tho distribution of secondary cables is shown in
Filg, 3.3.18 A § B.

3.6.2 Distribution Design

The cabinet arca will first bo established at the time of
primary cable design. Based on the domand within this cabinet
area, the design for secondary cables will be executed according
to the following procodure.
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3.6.3°

(1) First sclect the distribution point and taking up the
present demand and demand 3 to 5 years and 8 to 10 ycars
hence near such distribution, gather them at the distribution
&

point as

10| present demand
{§ 3 to § years hence

25| 8 to 10 ycars hence

(2)' Next, acewaulate the demand along the voutes from the cable

end of cach route,

(3) Decide on the number of cable pairvs of about 1.1 fold of

this cumulative nmmerical value.

Cable lixpansion

In the ovent the capacity of the existing cables cannot satisfy
the demand 3 to 5 years hence, cable pairs which can satisfy the
demand 8 to 10 years henco will be newly installed, In such

case, the new cables will be laid over the existing cables, as

shown in Iig. 3.3.15, and the romoval of e¢xisting cables will

be avoided as much as possible.

Cross~connecting 36-50 26-35 16-25 1-15

cabiinet Zéé\ /) [{&3 lféh
: L:M_AM""HW~_“mﬁ__50 J_““W"_[ﬁﬁvm"uﬁ__mmm]ﬂh“-JJ

91-100  76-90 66-75 51-65
2] s} |4 s3] |
ar poj |8 i B S B
8y s} i3 ) (8] [is

15g, 3.3.15
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3.6.4 Determining Number of Cable Pairs

The numbor of cable pairs was detoymined in thoe following

nanner.

(1)  The number of cable pairs shall weet the demand 8 to 10
years hence,

(2) If thore arve existing cahles,'the number of cable pairs shall
be the figure derived by substracting the existing cable
pairs from the roquived wwmbor of cable pairs.

(3) The cable pairs will be reduced to correspond to the
required numbeyr of cable paivs but veduction will not be

made in the event the declining point is 3 spans or less,
3.6.5 Allocation of Cable Pair Number

The allocation of cable pair number will be made as follows:

(1) Cable pair number will be allocated lower numbers toward
the cable end and successively higher numbers will be

allocated in the near end of the telephone ecxchange.

201-300 101-200 1100

Exchange ____ . 300 s 0 200 Ly 100 ... Cable end
side side

Fig, 3.3.1¢6

(2) Pair allocation for branched cables will be made by giving
lower numbers to the cable end side of the branched cabic
and higher numbers of the branched cable near the axchange
side.. Multiple distribution will not bo oxecuted,
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231—250{

50 i
261-300 & 191-230 101-150 1-75
e 300 X300 e eeeee 150 oo 100 o
Jixchange I Cable end

side 150-190 5¢

76-100 side

b
oy

Fig., 3.3.17
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3.6.6 Terminal qucs

The design of terminal boxes was cxecuted as follows:

(1}

(2

(%)

(4)

Terminal boxes to be newly installed shall be cquipped with

“stub cables.

Capacity of the terminal boxes shall bo able to accommodate

tho mmber of cable pairs to meot the demand 8 to 10 ycars

henco,

fn tho ovent the existing terminal boxes cannot accommodate
the requived numbexr of cable pairs to meet the deomand 5 |
years hencb;_ipst&llétion‘of additional terminal boxes
corresponding to the'cabio pairs and spare pair shatl be
made o a redistribution of cables shall be exceuted,
Funthermbro,'incrcasédciustallation of terminal blocks for
the ready access typo torminal.qubs shall be made..

Two kinds of terminal boxes with stub cables shall be used,
i.e., for attaching to the strand wire and for wounting on
tho wall, Gehorally, the former is used for acrial cabling

and the lattor for undorground distribution.

Terminal box with stub cable
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3.6.7

3.6.8

Ready access terminal box.

Poles

The installation of new aerial cables shall be carricd out by
joint use of power poles and the stringing along the walls of
structurcs wherever possible. In cases whero this was not

possible, the erection of TOT poles was considered.

Although the standavd length of the poles to be used is 8
meters, decision was wade for the use of longer poles in the event

of reoad crossing of {he cables,

Place for pole erection to be on the carriage way side of the
sidewalk in case of roads with a'distinction_betwocn sidewvalk
and carriage way, and for roads with no such distinction, a place
which would not hinder the passage of pedestrians, vehiclos, etc.

was sclocted,
Guys

Guys shall be attached to the polbs whore there is an unbalance
in the tension of the aerial cables.

The gauge of the guy wives shall be of tho same as the messenger

vire,
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When the guys hinder human passago or arc in {rvont of entrances,
sidewalk guys ave to bo instatled. In this case, the gauge

of the guy wires to be used shall be onc rank higher than that
of the messenger wire.

Insulators shall be inserted for the guys uscd for joint use
power poles.

Sidewalk guy'and 25 paiy terminal box,
3.6.9 Selection of Cable Line Route
foutes wore sclocted according to the following procedure.

(1} Where theve are MEA poles, joint usc of such poles.

(2) At places where MEA poles cannot be utilized but there
are concrete buildings, the cables are to be attached to
such building walls.

(3) Should the aforementioned routes be difficult to sclect,

an indepoendent 10T route shall be sclected.
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3.6.10 Aevial Cable Placemoent
The method of acrial cable placoment to be as {ollows:

(1) Although acrial cables ave fixed to the messenger wire
with lashing wire, if additional cables are te he
instatled, they will not be installed separately but

lashed to the same messenger wire,

{2} In the cvent of additional placing of wall cable, s new
strand will not be bung but additional lashing of the

roumd type eable to the AP-(8) cable will be executed,

(3) When branching a cable between poles, guys will be attached
to the branched first pole so that there will be no tension

in the branched span.

S

ERBNERRPS, T S0 SRR TR

T R A R 2 SRS

Lashing of wall mountced cable,
3.7 Cut-Over Design of Local Network

Two kinds of method were adopted in the cut-over desipn of local
network -- cable trapsfer at the same exchange office as the KK,
PI, and MM exchanges and cable cut-over with change in scrvice arca
as in the PW and TC exchanges. In cither case, a sure, sinple and
salfe method of design was coxecuted with due attention to prevent

hindrvance to the present cirveuits,
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5.

7.

|

Kind of Cut-Over Method and Applicable Section

(1)

Temporary
jumper

In case of change in exchange accomaodation

This methoed of cut-over is applied to cases in change of

exchange ofFice location such as the PW and TC exchanges.

In such case cither the cut-over with loop jumper and/or

the cut-over with bridge joint will be applicd but since

the cut-over with loop jumper may give rise to cases where
the limited value of line loss and B.C. resistance incrcases
over the standard value, sufficient study should be in

regard to this point.

A, Cut-over with loop juwmper

Mor

Existing
exchange
bui lding
<z~ tie cable

MDE
J] ’} ( '
New exchange Lo bR Subseriber

building Point A

Fig. 3.3.19

The cut-over will be executed as Follows:

{a) Inscrt the insulating picce at the MDY in the

new c&changc huilding,

(b) Plopqi\fump01jgg Lo the terminal of the new cabte
paiy from-the new exchange to Paint A and then
connecl it temporary juaper wire to lhe terminal
of tie cablc for tic-in with the existing exchanye

bitilding,
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B.

{c) Connect double jumper wires on the oxisting

exchange side,
() Bxecuto the cut-ovor at Point A,

(e) At tho time of service-in of tho now exchange
building, pull out the insulating plece at the
MDE of the new exchange building and, at the same
time, insort an insulating piccé in tho MDF of
the existing exchange building.

(f) Remove the jumper wire at the existing exchange

building,

Cut-over with bridge joint

MDE
“%ﬂ» S TS —— = ¥ Subscriber
‘ - kPoint A _
Existing {Bridge joint)
exchange
bud 1ding
MDF

ﬂ«wﬁw ——— —

New exchange
building

Fig. 3,3.20

The cut-over will be cavried out as under.

(a) Insert the insulating picco at the MDF in the now
exchango building,

(b) Make multiple connection at Point A,
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(¢} At tho time of sorvice-in of the new exchange,
pull out the insulating picce at the MDF of the
neww oxchange building and, at the same time,
insert an insulating picce at the MDF of the

existing exchange building.

(d) Remove the bridgo joint at Point A.

(¢) Remove the existing jumper wire at tho oxisting
cxchange building.

(2) Cable Transfer at Same lixchange Building

In the transfer of cables at the same cexchange building,
the following methods can be applied.

A, Transfer toward exchange building

Bxchange
building Existing cable

S —_— N g X SUbSCTiDOY
[ P ——— Hroint A

MDE New cable (Transfor point)

Fig, 3.3.21

The transfer will be carried out as follows:
(a) Properly connect the jumper wire to the new cable;
that is, connect double jumper wires.

(b} After paiv checking at Point A and then make the
transfer,

(¢) Remove the existing jumper wire.
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B, Transfor toward subscriber

Exchange

building
& xi ting cable

e e X e

{i) T e e !
MODF Point A foint B

(Bridge joint) : {Transfer point)

Fig, 3.3.22

The transfer will be exccuted as under,

(a) Bridge joint the new and existing conductors at

Point A,

(b} Make the jointing at Point B, and insulate the

oxisting conductor,

{c} Remove the bridge jointing at Point A,
3.7.2 Attontion to be Paid in Cut-Over Design

There are various methods for cable cut-over as mentioned in

the foregoing. Since whether or not to prepare tic cables
between the new and existing exchanges, the order of construction
work, and the conditions, ctc. of the existing linos will vary
according to the method to be applied, considerations were made
from the standpoint of construction, maintcnance, cconomy, ctc,
and the most suitable method was adopted. Mattors which will

require attention in the cable changeover arc as follows:
(}) Reliability

There are many restrictive mattors in cut-over design.
Consequently, in order to avoid the occurrence of trouble
during construction work, a sure, simple and safe method

should be selected,
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(2)

(3

Limited Value of Line Loss and D,C, Resistance during

cut-over Construction Work.

‘A, The limited value of line loss during the period of work

for cable cut-over shall be within 10 dB.

B, ‘the limited value of D.C. resistance shall be within
1,500 ohms but in the cvent of exccoding this limit,
two pairs for one circuit should be utilized to lower

the limited value of resistance,
Limitation in Cut-Qver Points

As a general rute, the design of circuit cut-over should be
made so that there will bg no simultancous cut-over at 3
or mor¢ points, including jumper wires, cables, terminal

boxes and lead-in cables.
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CHAPTER 4. MATERIAL LIST AND CALGULATION METHOD

Tho mothod for'matorial-éalculation was by calculating-the requirements
according to. oach drgwing, utilizing the attached Calculation Sheets
and Computing Tablé of Numbor of Works and Materials. The calculation
of cablo piccos was mado in accordance with the TOT method while hard-
ware Cnlculatioﬁs were made according to NIC's method.

4,1 List of Matorials

. In respect to the list of materials, please refer to the List of

Materials in cach Chaptor of Part 1V.
4.2 Method of Matepial'ﬁn]éulation
 4.2.1  Cables
Cablollcngths were computed according to the following method:

(1) Condult Cables in lxisting Conduit Route

Cable length was dorived by totalling the lengths for
splicing, slacks and spares .with the distance between cach

manhole,

A.  For linear type manhole

Longth for splicing - one side 1.0 m
Slack | - " , 0.5 m
Sparoe . 1.0 m

B. For other than linear type manhole

Tho cable length was derived by computing the actual
length of the cable inside the manhole to which the
longths for splicing, slack and spare wore added.
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(2) Conduit Cables for Proposed Conduit Route

In consideration of the change in manhole construction
locations for the new conduit route, a further 1.0 metor
for one side was added to the cable length computed

according to tho mothod in the foregoing pavagraph (1).
(3) Direct Buried Cables

A.  Tor Stalpeth armoured cable, a cable picce calculation
sheet was prepared bY adding the length for splicing
to the actual length,

B, fPor CCP-JF cable, the length for splicing was added to
the actual length and the figure raised to the cable

drum unit.
(4) Aerial Cable

The cable line lengths compiled for cach separate exchange
were multiplied by 1.03, and the lengths derived for ecach
cxchange were raiscd to the cable length reeled on the

drum,
(5) Terminating Cable

Fractions in the required cable lengths were raiscd to

round numbers of 10 m units,
4.2.2 Materials for Line Construction
{1) Twisted Stecl Wires

The weight of the compiled number will be multiplied by
1.03 and the fractions shall be in 100 kg units,
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(2) Pole Mounting Haxdwares

As to the bolts and nuts, suspension clamps, ctc., the
numerical values computed from cach separate drawing
were multiplied by 1.03 and tho fractions thercof raiscd

to round numbors of 100 units,
(3} Terminal Boxos

Terminal boxes, cross-connecting cabinets, etc. shall

be the actual number vequived.
(4) Splicing Matevials

The numerical valuos computed for lead sleeves, papor
sleeves, ctc, will be raised to round numbers of box

units.,

4.3 Calculation Sheets § Computing Tables (Examples)

Examples of the calculation sheets and computing tables for
telephone poles, guys, aerial cabling splicing, underground

cable splicing, ctc. are shown in Tables 3.4.1 - 3.4.3,
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CAPTIR 5.  AMOUNT OF WORKS

Tho total amount of works under this detailed design work is indicated
in Table 3.5.1. Turthormore, the amount of works for cach oxchange is
shown in the respective chapters of Pary 1V,
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TABLE. 35

1

2.

3

TEM

voLy

GUY

CABLE

BREAKDOWN
8 MG
10

TOTAL

{1} UPPER GUY 6 M
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% G M
LLToTAL

{2) ANCHOR ROD

TOTAL
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3000 -+ 4
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1800 - 9 .
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]
w
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PART IV, DBETAILED DESIGN.OF BACH EXCHANGE

CAPTER 1.  KRUNGKASEM TELEPIIONE EXCHANGH. (KK)

1.1 Servico Area

This oxchango is a main exchange office wlth toll services

qnd plays an 1mportant pos1tion in the Bangkok local telephone

network. As shown in big 4.1.1, a part of its scrvxce area

will bo cut- ovcr to the four exchanges of Samsen (55), Asok Din
Daeng (ASD), Pathumwan (PW) and Samran Rat (SR)

Panoramic view of Krungkasem Exchange

(1)} Cut-over to 8S Exchange

The north side of Rajvithi Road,

(2) -Cut-over to ASD Exchange
Ihe northeastern part with the railroad as the boundary,
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(3) Cut-over to PW Bxchange

Tho southeastern part with the railroad as the boundary.,

(4) Cut-over to SR Exchange

The southern part of Klong Maha Nak.

As the reqult of the f01eg01ng cut-overs, the serV1ce arca wlll
becone very small and will occupy applﬂleately 650 hd
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1.2

Domand Forecast and Outline of Area

The KK exchange arca.is located in the old downtown scction
of Bangkok and is occupicd in the northern part by the Palace,

Congress Building and other central organs of the Governmient

" such as the Army, Police, cte. ‘The southern part is in the
-donsély“populatod old section and there is a gradual trend

toward middle rise residendes but the tempo is slow,

© View in direction of Congress

1

Building

The special features of this area in respect to demand forecast

arc as follows:

(1) The northern part is occupied by govermment buildings and
a green belt made up of the zoo, cte., and it is belicved

that there will be no rapid growth in telephone demand,

(2} ‘thore is hardly any development space for new residential
district in the southern part but there is a trend toward

rebuilding the old wooden residences to middle-rise houses.
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{3) The area in general is a fixed downtown section and the
increase in rosidents will be about the level of natural

increase with no larpge social increase,

in view of the foregoing peints, the forecast values shown in
the table below were derived at and the final approval of the
TOT was acquived. The growth ratio for tclephones, howover, is
the lowest among the five exchanges to be'dcsigncd, and will

be nearly the level of natural population growth.

Fable 4.1.1 Demand Forecast

e e+ e e e e am A e [ e g

Year - : )
\:;;;:‘*\x\\\\&ﬁk..1976 1978 | 1980 | 1982 | - 1985 | 1987

“‘\

Commercial Avea | 5,300 | 5,900 | 6,550 | 7,030 |. 7,650 | 8,120

Residential Arvea | 2,800 | 3,100 | 3,450 | 3,750 | 4,050 | 4,350

Special Area 4,200 | 5,900 | 7,500 | 8,220 | ¢,500|10,530
(Including ‘
Pre-Construction
Arca)

Total 12,300 114,900 I?,SOO: 19,000 | 21,200 | 23,000
Demand Growth 100,0 | 121.% 142.2 | 154.5 172.4 187.0
Ratio
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Fiscol Yoor '
Fig. 4.1.4
1.3 Primary Cable Network Design

1.3.1  Objective Demand for Design

19,000 (in 1982) of Primary cable
23,000 (in 1987) of Secondary cablce

1.3.2 Entrance Cable Pairs

Since the vacant cables will be utilized in line with the
change in boundaries of service arca, the design does not

call For the new installation of entrance cables.
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LExisting 3,600 pairs - 32 ASP 1 cabte(s)
" 3,200 pairvs - 32 ASP [
" 5,000 paivs - 4 ASP 10
" 2,100 pairs - 4 A8 1 H
" 1,800 pairs - 4 ASP 6
" 1,500 pairs - 4 ASP 1 v
H 900 pairs - 4 ASP 1 M
" 600 pairs - 4 ASP 1 #
Total E 13 " 25,700 pair;

The number of cable pairs for distribution under this design

work is 20,800 pairs,
1.3.3 Installation of New Cables for liach Divection

(1) The design is for the new installation of one cable of 900
pairs in the dircction of the Royal Palace, and the designed
nunber of cable pairs is to mect the demand in 1982, As
entrance cables, the 13 cable (3,200 pairs) which will become

vacant after cut-over to the $S Bxchange will be used,

(2} Since the 13 and 06 cables which will become vacant, after
cut-over to the 8§ Exchange will be used, the new instal-

lation of cable is not requived in the S8 Exchange direction.

(3) The installation of one new cable of 2,400 pairs is designed
in the direction of the Visutkasat Road, and the designed
number of cable pairs is to meet the demand in 1982, The
design calls for the use of 01 cable : 2,100 pairs, which
will become vacant after cut-over to the SR Bxchange, as
entrance cable. Purtheymore, since the entrance cables of
2,100 pairs which are to correspond to the new cables of
2,400 pairs to be installed will have a shortage of 300 pairs,
02 cable : 600 pairs will be appropriated for this purpose

and will be held in rescrve at MI ¥4,

- 126 -



(4

View of Visutkasat Road

There are four ducts from the M #36 to the cable end
and in order to have spare conduits for the future, the
number of cable pairs was designed to meet the demand
in 1987,

The design calls for the installation of one new cable

of 2,400 pairs in the direction of the Prasumacn Road, and
the designed number of cable pairs is to mcet the demand

in 1982, The entrance cables to be used will be the 1)
cable : 3,600 pairs which will become vacant after cut-over

to the PW lixchange and ASD lixchange.

For the ekisting 16 ducts hetween M #46 and Ml #56, the
design is for the use of 16 ducts -- 4 ducts for local
cables, one duct for toll cable and 11 ducts for junction
cables -~ and there will be no spare duct., lowever, in
accordance with the pelicy of the 10T, the design is not
for the construction of new spare ducts. Since there are
only four ducts from MI 156 to the cable ends, the design
is for maintaining spare ducts for the future and the

number of cable pairs is to meet the demand in 1987,
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(5) 1In rospect to the installation {from MI #45 cast in the
direction of the Larn Luang Road, the 03 and 11 cables
which will become vacant after cut-ovor to the PN Bxchange
and ASD [Lixchange will be used and no new cables will be

installed, .
1.3.4  Seclection of Tfough, Direct Buricd and Aerial Cable Routes

{1) Samsen Road

The new cables to be laid to the cross-connecting cabinets
#151, #152, #153 and #154 will uso the existing trough

route and will be Stalpeth armoured cables.

(2) Pracha Ti Pratai Road

The design of new cable for the #149 cross-connecting
cabinet will use the existing trough route and will be

Stalpeth armoured cable.

(3) Tanao Road

The #1145 cross-comecting cabinet is at a short branched
route and since it is at the end of the area, it will be @

dirvect buried route using Stalpeth arvmoured cable.

(4) Rajdamnoen Nok Avenue

Since the route to H155 cross-connecting cabinet is at a
short branched route, it will be a direet buried route

using Stalpeth armoured cable.

{5) Phisanuloke Road

Since tho new cable to the K18 cross-commecting cabinet
will be 100 pairs, the existing aerial route will be
utilized by tho additional placement of AP cable.
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11315

1.3.6

{6) Pra Su Macn Road

Since the new cable to the #54 cross-connecting cabinet
will be 100 pairs, the existing aorial route will be used
by the additional placement of AP cable,

(7) Branch Route from Lara lLuang Road

~ Since the 1109 cross-connocting cabinet is at the ond of
the area and due to difficulty in the construction of ncw
undorground conduii because of the heavy volume of traffic,
tho design is for using an aerial route through placcment
of AP cable. |

Line Loss and D.C. Resistance
The exchange lines have all been designed to be within the allow-

able values as follows:

Maximum line loss - 5.6 dB
Maximum D.C, resistance - 878 Q

Plan for Non-Removal of Cables

No cables are destined for removal in this desipgn work, and

the cables to be reserved to meet futuro demand are as follows:
(1) 04 : 1,800 Pair Cable
To be held in rescerve in the MI 469 for the Saphan Kuao
Housing project,
Saphan Kuao Housing Project

1976 demand - 0
1982 i - 1,270
1987 "o 1,480
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TS

New Saphan Kuao Residential District

(2) 10 : 1,500 Pair Cable

To bo held in reserve at the Ml #45 to meot the futurc

demand growth in the direction of the Larn Luang Road.

{(3) 02 : 600 Pair Cable

To be held in rescrve at the Ml #4 to cope with the Future

demand in'tho direction of the Visutkasat Road,
1.3,7 Cables to be Removed

Table 4.1.2

S o e

Section No. of Pairs Span Reason for Removal

S U U Py S, SRR, - SO b e e e s ot oA A 4 28 4 8 Wt s e

MA#13 - MHELS 900 - 4 ASP 226.0 m, | Since } cable of 06:1,500
e - . ) , ¢ pairs will meet the

M5 - M7 600 - 4 ASt 292.6 ultimate demapd, those

will bo removed to crealc

spare duct,

B Lt T T EPELRNEE, DEPEEE POVINP S Y e B

MIFL7 - MIK18 | 1,500 - 4 ASP | 144.5 At boundary of $S Lxch.
7 - ) 0 - and not required

M7 W20 100 - 4 ASP 424.8 egven in the future.

MIW20 - Mt#22 150 - 4 ASP 188.4

o hmctr e kg k8 b A i e e el o AR & i s e e e e e e P etk = B g et g pn ke i e e e e s e e St s e b T

(Cont'd)

s e e

~ 130 -



.

No. of Pairs

Span

]

1

L.

Total

5,568.4 moeters

1

Underground Conduit Design

B ?ESE}on --------- | Longth - Reason for Removal
by
MIHGO - MIMA7 | 1,800 - 4 ASP 387.1 m, At boundary of P Fxch,
' and not required
MIRZY - MI¥47 | 1,800 - 4 ASP 71,8 cvon in the future.
Py
MIEE71 - MI#AT7 | 2,700 - 4 ASP 71.8
Mi45 - MI#76 {1,500 - 4 ASP 579.4 At boundary of SS Exch,
MIELO - MIA76 | 600 - 4 ASP | 223.0 ‘;‘;‘lnm?;‘ ii‘é“if’t“i‘fm.
Mi#3 - Trough [2,100 - 4 ASP 44.0
Trough scction|1,500 - 4 ASP 644.0
" 600 - 4 ASP 379.0
" 300 - 4 ASP 265.,0 Cables in trough scction
i M 265 .0 gfje:;sl?zsﬁ?iéjo SR Exch.
" 1,200 - 4 ASP 165,9 cven in the future.
" 600 - 4 ASP 165.9
" 300 - 4 LTI 165.9
" 900 - 4 ASP 288.1
" 900 - 4 ASP 288.1
n 300 - 4 LTI 288.1

In respect to the new cables to be laid in the various directions

alfter cut-over of the various se¢ervice areas, since these can all

be possible by utilizing the oxisting underground conduits, the

design is for non-construction of main conduits routes.

5

5,

i

Gas Pressurization System Design

Design of Inside Facilities

Since no additional entrance cables will be installed in this

dosign, there will be ne need for incrcase in supervisory

facilitioes,
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1.5.2

1.6

1.6.1

1.6,2

However, in line with the change in prossure guard pair numbers,

the jumper wires will have to bo re-connocted at the MDE,
Design of Qutside lFacilities

(1) The design was made in principle for attachment of the
pressure guards inside the cross-connecting cabinots,
lfowever, in regard to the cables which will become vacant
after the cut-over and will be reserved for the future, the
desipgn will be made for attachment of pressure guarvds flox

underground use to these cables in the following manholes,

02 : 600 pairs - MU I4
04 : 1,800 pairs - MI Fo9
10 ¢ 1,500 pairs -~ Mi #45

(2} ‘The attachment of valves will be in accordance with the

standards.

(3) Dliven if the palr numbers of the existing pressure guards
are not the last pair mumber of the cables, no change in

pair numbers will be made,
Secondary Cable Hetwork Design

Service Arca whore Direct Distribution will be changed to Systen
of Cabinet Distribution,

Cross-connecting cabinets #135, #138 and #139.
Cross-Comecting Cabinets with Sccondary Cables leld in Resevve.

(1} Cross-connecting Cabinet #1306
200 pairs held in reserve for distribution to the Saphan
Kuao Housing Project boing scheduled.

(2) Cross-comiecting cabinet #143

200 pairs held in resorve for distributlon to the Mctropolital
Polico bullding presently being demolished for re-building.

- 152 -



1.7

1.8

{3) Cross-commecting cabinet #48
200 pairs held in reserve for distribution to the lottery
Bullding currently being demolished for re-building.

(1) Cross-connecting cabinet #23
100 pairs held in reserve for distribution to the new
huilding'for LCAFE, now under construction,

(5) Cross-connccting cabinet #1155
140 pairs held In reserve for distribution to the Radio
Station to meet the increased demand.

Design of Relevant Works

(1) The arca of cross-comecting cabinet #122 was designed in
accovdance with the drawings presented by 10T and on the

presumption that it will be installed by TOT,

(2) ‘Temporary cables - Relation with 14 @ 900 pair cable

The area of cross-connecting cabinets #15/1 and #16/1 to
which the temporary cable 14 : 900 pairs projected by the
TOT will be distributed is to be transferred to 13 cable

in this design.
Construction Period

In line with the change in exchange areas, since the vacant cables
will be used after cut-over to the §S, ASD, PW, and SR exchanges,
the construction work for additional installation of primary
cables under this design will be commenced after the cut-over

to the foregoing exchanges,
Amount of Works and List of Materials

Refor to the annexoed Table 4.1,3 Amount of Works and Tables 4.1,4
to 4.1.13 list of Materials,
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TABLE 4.1.3

2

3

TE M

POLE

GUY

CADLE

KK

EX

AMOUNT OF WORKS

BREAKOOWN
8 MG ”
¢ .
L TeYAL
(1) UPPER GUY
, 10 M
‘ 16
TOTAL

{2} ANCHOR ROD

TOTAL

(1) UNDERGROUND CONDUIT CABLE

(w
N

3600 — Asp

3000 -~
2400 —
1800 -
1200 -
900 —
600 -
300 -
1800 -
1200 -
900 --
600 -
300 - 5 s
IGO0 - 65 *
SUB  TOTAL

™

»

[S. IS - - N
w

> o»
N

{2} DIRECT SURIEED CABLE
900 - 4 ASPT

G600 - 4 .
300 -~ 4 -
400 - 4 Jf
300 - 4 =
200 ~ 4 “
100 -~ 4 >+
50 ~ 4 4

13) TROUGH CABLE

LSUB__TOTAL

7 eq

1
1
o

J— 2
e 3
—_ %
— P
— 2

384.2,

L2400 -~ 4 ASPTY —
18600 ~ 14 . g
T4 P00 -~ A4 ’ - :,

]
Q 1y

6641.7.

REMARK

STALPETH
CABLE

STALPETH
SHEATHED

AMD STEEL
TAPE ARIMO-
URED CABLE
JELLY FILLED
CABLE

3

1T E M-
CABLE

. BREAKDOW N

900 -4  ASPT

600 - 4 -
300 - 4 .
900 - 5 .
600 - 5

300 - 5 .

1

o'y
1 48.0m
186.0

13
- %
- s

8G2.5.

REMARK

P TE M

7. GAS EQUIPMENT]

BREAKDOWRN

AR DRYER MOQDEL

METER PANEL
ALARE PANEL

PRESSURE  GUARD

TESTING  VALVE

1 500

¢g.
—— *
— *

REMARK

SuB YOTAL o eeest L Ty R e
_ UNDERGROUND CABLE TOVAL [ 9 187403 | & CONDUN 2 -
{4} AERIAL = CABLE 6 - 4 .
600~ 4 AP — m jINCLUOE ;
1064 - . | Araaete) 2 - 4 -
_ CABLE g - 4" -,
300-4 572.0
200 - 14 ' 2 960 .1+ 6 - 4" — e
10O - 4 - 65 16,1+ 4 - 4 o,
50 - 4 + 2469 .94
25-4 5 | 52,7 a3 2383
10-4 794.4. 3 - 3" .
400 -5 ' e 2 3" 1255 -
300-5 ¢ —
200 - 5 . — . TOTAL 363.8 -
100 -5 - 9. MANIOLE & TYPE - A - co.
50 - 5 s PULLING  BOX .
25 -5 ¢ e
(] - 5 v f— P - V f— *
AERIAL  CABLE  TOTAL 28 464.7- s J o
4. POT HEAD 2400 P - eo. : T -
| 8O0 P - ] L .
I 200 P - »
TOTAL o ¢ ENLARGE — .
s ok | ot 0 - o
% cune chamer | PO° | 2ha
6  TERMINAL (4} TERNMINAL BOX TYPE - JUF - 6 e -
FOR AERIAL 5p 27 o . SUF -1 (.
, 159 103 -
Lop M09 . TOTAL 15
FOR BURIAL 209 -
: 159 -
: 1op —
TOTAL 539 -
{2) TERMINAL BLOCK
LEAD SHEATHED STUB 100P 25 ¢o
% f)op 52 L4
POLYETHYLENE  SHEATHED STUB 100P a5 -
+ 50p 75 .
e TOTAL |87 -
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LIST OF  MATERIALS. o toF 10

o o900~
' ‘o 800~

ABLE DESCRIPTION R0 AR e | ouamiry | remax BESCRIPTION LTOT L AR oy | QuANTITY | REMARK
ey CODE RO | COOE NO G e oDl MO | CODE MO
STALPETH CABLE 3800~ 232 ase | | iwm. | Ao LALEPET CABWE 600- 5 Ap_ | 1 b ]
Co 300~ 4 e b e e 4 ARtey | e 1000 |
v 900- a1 , ' - e seea o esee |
1200~ 4 . ' ot ot I L T I e 3500
e iB0O- 4 ; 835 ] N R R e e ]
2400~ 4 ‘ C o fozare | , _ ' o 5 o e o
r o 3000- A - ] ' R : . 25 -3 b . '
L ) ’ N . .50 - 5 N } _ o o
o 300- 6 ' ' - L ’ ' 100 -5 ' _ N N .
... 800- 5 DU RN SRR SURLONIY S S e . .
: L te00- 5. ‘ co I |
3 ( 1800- 5 ' ' - CJELLY  FILED CABLE 50 - 4 ' 1900 .
T U [N, S N R R R SRS [+ SN : 500 )
w0~ es e b asr L e 200~ 4 , . 500 .
L R RNV N T SRR 1 N SRR S D NS N R
STALPETH STEEL TAPE ARMOURED CABLE | | R T o , o
300~ a4 Asey | Lo 4 R R
600- 4 . ' , h o
oo 9C0 - A4 L - i o
2004 b e A R
1800~ 4 | N o o
2400- 4 ' ! o ) o ) o
900 - 5 : y ' ] R
S00- H f ‘ _ o o . B L
300- 5 ! P _ o
. R T S S F IR S o
ALEPETH  CABLE  10- 4 a1 L | so0
C .t s0- 4 21 8000 L _ R _ N R S i I
. w00 4 . | 4000 o o L R U R D
. - 200- A SV T SIS RS- - Lol « S L . e
300 4 v © 1 1000 ]
. |
a_

S e

1 ] 25 -

) RO
t SR £ U
e 200
.. 300 o SN R
' s 40Q - i . -

W

e e e e e A

ST IS e

—r—rm— PR STSTE. 2 e T e ] ——
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KK EX.

DESCRIPTION

“CLAMP EXTENSION - ARM.

Ll " k

GHOUND CLAMP {¥i68 )
L U-CLAMPS /8%

5

JHOSE CLAMP
. ADJUSTABLE  HOSE CLAMP

1 -

BOLT

l5/| n

FIGURE 8 CABLE CLAMPS - TYPE PA 296G

CABLE LASHING CLAMP TYPE "07

e

CURVED CABLE SUSPENSioN cLames 'Y
. THREE_BOLYTS TYPE |

GULVANIZE STEEL KUNG  GROUND CLAMP
STRAND GROUND CLAMPS

BRAMCH STRAND CLAMP (e6M) b
ONE-SIDE _ CLAMP (FIGB) e
CCABLE EXTENSION METAL ARM TYPE Mi

o My

- 2 34" _

1346
2 ¢

st -4’

6 _4"

_ GULVANIZED STEEL CADLE SUSPENSION HOOK

. ANGLED THIMBLEYE BO

_LIST  OF  MATERIALS

CABLE SUSPENSION CLAMPS (ONE BOLT CLAMP)
o Mg THREE BOLTS TYPE

Beit - 20021

>
-

.

A P
o Oeasy
cpl2an
o248
moeaof Lo
Se2sol

ECH - d000}
coleoey )
003

IR A1 %A1 I B
= - 1005

CODE NO.

NN
o
1]
'

o
ren

S-seaos

Jalooy
RALAR I

4 LIS ]
ECl- 22000 .

57 27798

Q

oo
LR ¢ FUU
100 .

UANTITY

800

REMARK

S

4

+

.

.

ORI NUT

 DOUBLE ARMING potT 58 x 8

__STRAIGHT THIMBLEYE BOLT ¥8" x ¢

EXTENSION  SHIELD  wWITH BOLT

NG.

2 0OF 10

DESGCRIPTION TOI I\C AUt QUANTITY REMARK
" T - WA 111
. 2. NN I £ 1.5 I S i
- oooxae | ro-ries , R
ECH-12001S -511308| - e
e R R LK . e |
] _ R0 2 RN K RS S
o codzal o
Coxret e e I R
5" x 8" £CH- 12185 511416 | PCE| 100 |
RN _to-aezols -sti420| + | 500 e
L boso-aeeils -swidzz |, b o100 b
oA no-i2z2|s-stiaza| | _ e
. . - -dzzs|s-swlaze| 4o 4
Y4 x g o s-esos o f L
B A X0 s -BUIBIOG .
N e dsestis2
.ox e Is-suwsyay 44
eeox & |o-aseal G PCEL 10O _
X0t lonoontses| o 3 400 o
SRR R somaseef . 1 100 o
xi6" o poro-ises} . o B
BRIDLE RINGS 176" WOOD SCREW THREAO  |ECF -1002 | 2100 Lo
| PREFORMED GUY GRIP FOR FALSE DEAD-€ND  + | R D
L UESG g8y o jeeM-3001 ] Pee| 200 Lo
LY * 2900 - .
| PREFORMEO  GUY GRIP DLAD- END  F16 (8) [€CF-313¢ | | 800 .
' 16M_ |ECE- 3132 1
_ PREFORMCD SIRAWD SPLICE eM | | 10 _
— ) e oM | ECF - 3133 : .
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KK EX.

. . oV, | AE " - o1 g
PESCRIPTION _ o R | UL quamTiTy | REMARK DESCRIPTION COT AR QU guamriTy | REMARK
JLEOLE NG | COOE NO 4 "7 N _ A ﬁ | CODE_ NO. | CODE NO. j_

 STRANDVISE  %46"- 4 -TYPE s151 | ECH-7251

NC. 3 OF 10 .

CLIST _OF _ MATERIALS .

-— . S —_—

GRIF NUT

FORGED EYE NUTS Vg o Eem-zsor | dpee | ace | e M B0 v 7252 U
MMHME  BOLYS  w/2  NUTS Y Y I e o ) 7
SULVAMIZED NUTS g™ BOLT 126 ECH-5072)] JecE | ec0 | ) ]

NSO SHELD. STAAR. CLAMP _WASHER  WIRE LINK
EXPANSION  SHIELD. STRAR. CLAMP

TIMBLEYE ROD. LIFT PLATE PROTECTOR.SUPPORT | = L | cunven washer S8 (2letxdztx3mct) o | E€H-sool | pcE | 200 | ]
DOUBLE EXPANSION SHEIDS 248" x 2" Lecr 4812 | ons soumme wasweR  %e L L b 300
_ S U R RN A S  CURVED WASHER e't2¥2 x 2b2 xhe'x € HOLEOM) ECH-9001 | bt 100
[Wo- 1OLE CONDUIT AND €ABLE STRAPS | | dpee| aoo b L e B thet s 0004 ) R
N e ] | ROUND | WASHER (2 dalg-9n6" HOLE oMy [ ECH-904l 4 | ] o
foreth ANGLE ThMBLeYE  S8%  leeweaczol| | oo oweo joo oL | @A ne e ) e es0dr e
| N S R S S N s Y emebax¥edhe” o o) | b 29043 ~
GMVANIZED STEEL GROUND ROD V2*x & FEET | €CH-Azea| . | PCE | 200 | o N O D e
_ o TS IO TS RN S ST CWIRE LMK - TYPE 5059 dEedesrool oo L
CURVED LIFT PLATE 8" (2l x 7" x ?‘.41..6_"_}__ o dEcI-ss100 e L 0 C_STRAND  wiNK TR FIG(B) CABLE TR J N 342 SO SRRSO 5.0 S e
STELL FLAT CROSS ARM BRACES Weeonsne” | .. .. R

GALVANIZED GUY WIRE PROTECIORS 7 FEEY [ ECH-5850| 1 * 1 = 200 | | coc o Vexzocche
. CAGLE EXTENSION ARM (3% 33 -8 ) |
ANCOHOR  RODS 4" X (REQURED LENGTHIEY L

B-LASHED CABLE SUPPORYS B4 x 10 (ECH-®902) ot A00 ‘
) . WCOD 106 FORANCHOR - ROB

e g oxde s 89034 | C 1 1800
. zoxz2poao-8904) 2100

C e e 2% owed 3 0 26908) b OME BOLT GUY ATTACHMENTS is-si8205] |

: UV RIUREPUNTN ARSI SR NSRS P ——— __SIDE- WALK GUY_FITTINGS FOR WOODEW POLE | . |se- 329 [eC€i . |
LAG-SCREW. STAPLE. SYRAP e e m . POR CONCRETE POLE | ! 100

LAG SCREWS 56" x 2V . TECH-70271 L e GAMVANIZED  STEEL PiPE s2W2' wemdy e
U OS SR ISR ISV (DO SRS — G- LON PIPE  p¥2" k25 METER b L reo
C 3tk 4t eMeEr poNT 4 b eCE [0 [ S oN 90t o R
FOR CURVE LIFT PLATE ) ECH-7ogal e . ) R Y
FOR SIDEWALK GUY FITTING | ECH-7048 ] 1. ] X = _GUY  STRAIN INSULATOR TYPE_ %06 lEet-oor3 | . |PCE} 200 ]
SERVISLEEYS  On6" (6M) deen 710 A 5000 | ,
| GALVANIZED STEEL STAPLE  LECH-710| i ) )
~ra . e Ja— — vam mrar . re— e e o s n e at n e = B SO By
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KK

gx.

CLIST OF MATERIALS

DESCRIPTION

CSTEARINE, C- CEMENT, COMPOUND |
t2506)
CANOLE

STEARINE
SYCARING

C - CEMENT

scercn  Kore o
WATER  PROGF  COMPOUND

MOISTURE PROOF COMPOUND

RO .
NO
NO
NO

T - W N

DESICCANT, DESICCAN - CLOTH, 1055 - SHLK
PROTEK SORB DESICCANT
ot ......506

DESICCANT (ORY AGENT )
OESICCANT CLOTH

oo (RESIND }

A ADHENSION AGENT
NO 2 SPECIAL COMPOUND (WITH MARONER) | .

A00G/PCE
I

. [MARDNER)

.24 % 362

L
L3x
3T x
A0 X a5 X
L
...A8 x a5 X
.51 x 45 X,
.B3x A5 x 58
.55 % 45 X ¢
. B7 %45 x 62
59X 45X &
62 X 45 X 67
B8 P O A

+

180 G

20 x 36t

RT X 36 %

27 X

as %

45 x

53

50

80.x 45 4. 85

99

64

506 / BAG

25 CM_
29
32 -

.

a5 x 32 -
31 X 36 x 36
45 x 36
39
4z,
49 -

*
§

L4

ECS -

L BES
ECS - 0470}

_PLASTIC TUBE FITTING- PIPE COUPLING
CMALE COUPLING ]

- 4 L

CEERRULE

- ”

o1

CODE MO

!
O
Qi
=]

I L 2l

e
7
[+ R
L=

£Cs - 020]
Lonlod

€Cs - 109t

kCS - 1800 .
1N

. JAPAN

S0DE_No.

L3307

L%

Jomasoz

UNIT

IR

| KG |
K6,

PCE |

PCE.

QUANTITY

B s

230

REMARK

KG

CA0

Lo ELOSS  SILK

DESCRIPTION

_TAPE. BONDING- RIBON
. SEALING TAPE

LS SEASS,
Lo BYCTAPE RO

. Tow

CCOTTON TAPE ..

"

10 PSS ABAG

TAPE

FIBER TAPC

(v (GENCRAL]

_.BONDING COPPER YAPE .. .. ..
v (SELFINO.2

LJORTARE L

 ELECTRICAL TAPE
CELICTION TAPE

GLASS TAPE

 GLASS FIBER TAPE

” *

POLYETHYLENE TAPE

(BLACK)

VALCANIZED RUBDER TAPE o

. PYC TAPE FOR TEHMINATING JOINT

L SOFT BONDING TAPE =
(LACING TWINE 6 PLIES

~ ADUESIVE ALUBINUM TAPE NO+ 30%Mx 20 Wnott
o PAPER

NO.1  30-280M%-6 PCS /BAG
© NO2 40-280 -8 -

Lo NOB 30-280
T NO4 M0-280 -3

ECT - 1883

508,

oML

10 %o
5% .

28"
 x 15
2* x 15
3/4"
34
2" % 60
)

.2
o™,

M
8.

CMUSLIN - TAPE 2" x 10 ¥Y0S
T .4 x 10 YDS
_ALUMINIUM FOIL TAPE 2"

x 20°

e e
moMie 3ol
x 20
| FeZ -
~bizl

S e oo

TR . A

VN TAPE ,
L SPACER TAPE .

BONDING  RIBDON

1oMrowe

0.376"x GO’

s,

aw
20 .

K66
X 60

38Mx goMron, |

SOMMX zoi.l/h

eoMy poMr. 1
Al

o IAPAN
(COBE_NO | €ODE NO &
ECS - 1700 .

SRR LA

el

.

Ecz

£CS - Y029

Jroorlise
Lt Hes

3
i

Lo
1

1201

N
it

P
b

~ 1276

1
1

1345

A EC2 B0

o Toel

¢S - 4800

LA ALY

10001

A W

EC2 - 1060 ¢

o HBE

Coomerry
20M “

ECS- 70001 .

NO.4 OF 10

Eca - 1205

JEC2 4090
L AL R

1202 |
LIS -4 4

H20 e

ROLL

QUANTITY

ROLL

A

50 "
29, |-
R4 —
.80

50
A0 s

REMATRK




7 SOLDE R

NO

NG

NO.

NO.
NO,

 BAR  SOLDER.

kesvER  SOLOER - Wie* x oosz2(itBs) |

!
2
3

4 (CREAM)} SOLOER 100G /TIN | _
at LROQG /TN

DESCRI

*

PTION

SOLDER 2506 /ROLL - (o

il ves

c Y8 x otz L0S)

TERMINATING  MATERIALS

NG 50 P V.C.LID FOR TERMINATING JOINT
N0 75 '
NO 100

L Noi2%
Lo NO IS0

kO 200
50 .
Ho.o 75

NO

v

IS .

v

[ 3

NOMGO
NG 125
RO 150

NO 200

Moo so

NG VSt
N0 100

NO. 125
NG 150
NG 200

NO, 50 TERMINATING SLEEVE RECEPTACLE BAND |

CNO. 7%
- No (00
NG 125

b + : ' *
1 » [

O . L] s

NOISO

NO.200

R b e i s e et 14

I

L Le T
NO.

A e i it cn

IR W

L LIST Of

.

QUANTITY
.. 1500
400

]

MATERIALS |

NO. 200

PLASTIC

PAPER
PLASTIC

+

4

.

L et v et e iy g e

DESCRIPTION

>

*

Nolas

“

_CABLE  FIXING BAND
__COTTON SLEEVE 3/32'x 374'x 800 (0.4¥M)
Yrexahdx 700 105y
o Sagaabax a00 (o6’ |

o Yraxabax 200 (09 Ty 4

1

SLEEVES 0.1067 x 3°x 250 (GREEN)

. 0.125" x 37k 250 (BLACK)
0.198" x 3"x 250 (RED}
0.208" x 3" x 250 (YELLOW)

L)

3

SLEEVE FOR_

FILLED SILKCE SLEEVE

CAUWLIARY  PE O SLEEVE

MAMN LEAD  SLEEVE
~ LEAD SLEEVE

.. NO. 50 TERMINATING SLEEVE [IXING BAND
LNoL7s

b t

3 ¥

RO.1GO -

v ]

+ +

NO. 850 v

S v

... COMPOUND_ FILLED PE SLEEVE FOR 0 .4MM
' : 0.5

ooes e e

0.9

04" conDucTOR 2% BA6

E
¥

POLYETHYLENE SLEEVE FOR 0. 32%M conpucToROpag

’

X550 (YELLOW)
| 0.106x_450 (GREEN) !
 0425x 350 (CLEAR)
©Q1a5x 275 (RED)
' 0da5x 225 (OLUE) |

Tor.

.’ -

.o5204

NO.5 OF 10

QUARNTITY | REMARK

SODE NO.

JECS - 5286] 4613

ro.onhaery 4asla |
*.t5288 4615

L8289 4616

PooaB0eal

ECS-5050[ L

B
B

e

LnBEO2Y e
LnonBe0sy

JECS - 5334
RT3 -1+ | S

- - 5336]

~145~1406-




NO.G OF 0

KK EX. | ||31 COF MATERU\LS

o A e e — o, sy —-

DESCRIPTION L0 L IAPAR it | cuanTiry | REMARK . DESCRIPTION L T0 T JARAN T uNT | QUANTITY | REMARK
(CODE . NO.j CODE  NO. _J_CODE_ O { CODE NO

MAIN LEAD SLEEVE o o e AUXILIARY LEAD SLEEVE 50 - 150" | sras
Cleap steeve il woast gEesssasy | f L e 7o s 3146

]

_ S B2 ST N T A » ~5338 [ sy e e e 35 -0 " [ECS- 5406 PCE |
' R S T kA woessze | L e e 030l L a0y

' ' 2l x ar o voessao b b b b . 45 - 130" ewsatol L a0 |
: v 2lmt xo20 b -3l R T A I o ' ' 50 - 130°° v-sart) o e b 100
S 2% a 20 Covoes342t b R N ‘ ‘ 55 - 130 voesazy (b
. . 3 x 20" v o-s3a3| R [ ' : ; 6o - 130"l o-sanlal | b 30 ]
* v 3l x 2o Loeeszaal 0 ' : 65 - 130 cesawl vl a0
.o 4" x 20° ¢ 5345 | I R T IR B R - - 70 - 130" | v o-sas| |+
: © o ale' x 20" | * -5348 U D R : S N ET s o-sazai |t
» Tooaler x o227 o os3ar ! o | N ' ' ' 80 - 130 voesazal b b
_ ) o Ces348 ) L T N T R SR - SN -1 S ' - 5429 U U A T« B A
. v 5 x 22" o L v - 5349 . L T P SO - N X S ' . 5430, I T I IO
. v sl xozot . ¢ - 5350 S S eyt 95 030 Coo3w3s b ]
S Y AP N LA v -5351 A S I & o L 11> RO &1 S o o3ase |
. 6 x 22" .t o352 e
- : elra* x 24* ' 5353 CLEAD PLATE -
7t x 24 .+ -5354 | |rEAb eATE  peo 3167
' - 8 x 29" o+ -535% S } Y T O Y X 3151
| | . _ Z L ? et osi20 152
MAN l.lil_\D SI:EE'VE 0 - 300 M8 ECS 5405: . PCE ' _ . . 9’130 o 153
' + . 40 - 300 © .+ -5408, Lo 190 | R R S U1 B b 59
«« 40 - 400 .+ -5400 S T N T O 1 - N,
. , - 50 - 400 Coesmyzi U 1 L e180
o« o+ 60 - 400" St -54151 v 1 300 o noosiroe
' vt 70 - 500" . - 5420, o100 L X 11 o
. o+ . 80 - 500 S v o-sdre oL 80 ST SR 8 k- O SR bss
.o ‘ 90 - 500 ! .+ -5432 AR DR N 2200 e

<
=
n ol
g
=

PCE {20
MU VORI ¢

g

-

+ 20

26
157
158

O S VY R SO

R I L8200 3160 G
- - 100 - 500 o -5435 ool wse U axeo x 330 ECS-3000 o
. v 110 - 500 ¢ C v - 5438 ol 20  PERFORATED LEAD PLATE  40-250™  » - 3001 3147  PCE, 130 |
ot 120 - 500 e R R R
’ © 130 - 500 ' . . Lot s0 b Vseacer .
' < tao - 500M¥ ECS - 5441 I R T TORUR _ PLASTIC CABLE spacer  leav  ECS- 5800
© .« 4so - 500 _eo=saaar oo boovo b b e et sBel
: ‘ ¢ 160 - 500 eo-sadr’ e b6 b b 30Vt_m_“_"m,] ‘. 5802 . .1200
|
]
g

300

' ‘ 470 - 500" o toesas0l b s e AT 5803 100

v+t 480 - 500 v - 5453 T

‘ . o 190 - 5000 v -nas7) o e S .. SPACER FOR ADAPTER SPCR A0

A
o ‘ 200 - 500" v oesae0| Lo R T S S - - T SN
v« ar0 - 500 voesae3| ot o e e A 1200 o os262 . o _
N <220 - 500 vo-s466b b R B ot e Aoo . 3263 S N
vt e 250 - 500 , L T - S - e C e AM0 . 3264 .,
AUXILIARY LEED SLEEVE 30 - noM Loskar o | 1700 . o Y S 1 S . 3265
' 50 - 110" , Co3vaz 0 | 400 R A s7 3266 )

o A b et m v e e it

: ) 70 - 110" ; _ 3043 |t e ' - ‘ v A 36 326¢ .}

~147~148



MATERIALS

NO.7 OF 10

SPACER

. v

PE- CAP, BASE METAL
PE CAP

v L]

£32 v :
T '
#36 * o
73 L ‘o '
L #40 . .

) _1542 B _" ) . .

. * ‘ #4944 N ' '
646 ¢ v o
‘, . ﬂ{la . ! :. Lo “ . . ‘

‘ $£50 o
# 54 o ‘ ! Lt
g%
Co#s8 b
S R 14 v o
P62 B ' !
' b #64 ) ) )
vl 666
-1 - S

U L S i
g7z SRR A

L A B U SO
CBYG s
- TS
_g80 ot
g8z ‘

g ot

el

_PV.C Cap

fl .
+ +

* 4

i , ! $ 20" -

PEC

:G!:

Lo Noe vAVE

\ +

CWIRE , CORO L

. GUY_STRAND. ¥8" oMy

oo™ ANNEALEOD  CAPPER womE |
te™ tpow wwe
JUMPERING  WIRE

P

5M¥_ CABLE BINDING CORD

L CABLE LASHING WIRE (0,0457)

__BASE_METAL FOR COMPOUND INJCCTOR .

NS
f

. QULVANIZED  STEEL STRAND .Q.UY,.W!B.E___9(167_-_5.6_!*5‘1i bep-2002

I '
locp- 2003,

PO

OCESCRIPTION L0 L JAPAN Juar | cuanTiry | REMARK DESCRIPTION - 10 T N AALAN Tyt | ouanTiTy | REMARK
e {EOOE  NO.) CODE NO.} 3 ] N R § LODE_NO.} CODE NO. 5 | N
SPACER FOR AUXILIARY PE SLEEVE-SPCR AVX 85 | ] . e 824 i - - ] i
o ' v 36 | 7 8 28" v s
' R ¢ 30 N LA I S .
PRESSURE  VALVE (TEST VALVE } e o 34" A N .
#20  WITH PRESSURE VALVE 4915 . ‘ 836" N .
CooseR T 5 50" L
se4 ' o S 40 ' ' .
« B30 . N t : . ' . . . e

] e - e
. 49 s .
i S
i
[
E‘ e =
. ], R
E




EX.

LIST _OF  MATERIALS.

DESCRIPTION

"nm_aDw_A_R_fiS', N MH

| CABLE RACK EXTENSION

RACK  SECTION
RO L N S
(s )

’ t

CRACK HOOK

] +

» ’

{ 8 HOLES )

{ 4TLeTH)

B V2SN
ot

CABLE RACK INSULATOR |

ZINC ~ CABLE  DUCT  SHiIELD

GALVAMIZED  IRON  PIPE 62"

FOR

RISER CABLE PROTECTION

IRON  PFIPE 63"

fOR  BURRIED

CABLE

PROTEC TION

UL U P
| cobe

S e

NO._

AR

- QUANTITY
(CODE N0,

PCE |

PCE 10

PCE 110

s .t A

FrTes

REMARK

R0

I SRR o, SO

N B

POLE

GUY
DRIVING

r

.LBel

4ty

) 13

.. CONCRETE

. TERMINAL
L L

WAL MOUNT
__FOR. _TROUGH CABLE =

¢

. STRAIGHT
. BRANCH .
L IERMINAL FOR  M.D. F
.28 - TERMINAL BLOCK

NO. 8 OF 10

[ i s b A ek 4 kR 48 Ty

DESCRIPTION

PoLE {8M )
fioM )

ANCHOR 42

* 3

AUXILIARY  EYES
CROSS CONNECTING CABINET 800P

L BLOCK FOR CABINET
CLEAD  SHEATR STUB
NOOP - S

- L [ -

- POLYETMYLENE SHEATH STUB
. toop

- ¥ ] “

. 26P - TERMINAL BLOCK FOR TOT TYPE
'RELMBLE TYPE_ ST GABLE TERMINAL

toe

25 ¢

i OB

CTERMINAL BOX  {JAPAN) -
AL

L. BP-TERMINAL BLOCK (FOR READY ACCES)

NOZZLE  (FOR READY ACCES)

NOZZLE G }

LLToT

JCODE _ NO.

-

QUANTITY

RO

409

103

27

130

20
10

REMARK

51168




K¥  EX.

LIST OF _

MATERIALS

NO.9 OF 10

DESCRIPTION SO T L JARAN by OUANm'Y REMARK DESCRIPTION L TOE L JARAR 1{::«11 QUANTITY | REMARK
e e} CORE_NQ | cODE MO, kN __J | cODE MO Y cOmE Mo F L)
pmrons FQUIPMENT O MATERIALS - T ' o . i}
MODFL 1300 AIR DRYER . PEC . . I
METER PANEL C b s . . . U A - _
 DUAL PRESSURE _ PANEL 4 - v O (e T e O . . . . e
PEC 522 ALARM PANEL o v . R
© 522A  MASTER ALARM MODU[EZI .
© 5228 ALARM MODULE B | ' ] N
. 522 LOCAL AR DRYER ALARM MODULE e o : N B B T
. 5220 MODULE BLANKS , i ﬁ o R
. 6226 ALARM PANEL FRAME ol ) |
. a2 MAILE ELBOW , 13 o e ) N
. 523  PRESSURE GUARD (CABLE MOUNTCD) _ D i R I B
. 54 © e (POLEWALMOUNTED, T - e I
s 525 . * {UNDERGROUND ) | b 2 g } ) . I ) 3 o _ .
. 401C  FLANGE ‘ ot 1L . ] i R I T
pPEC A02D FLANGE | * 1o | R )
. 4048 PRESSURE TESTING ELL ‘ PR -2 R B : . o B . )
bA05  -SEALING  CLAMPS ! ' i o o - .
PEC 408 LEAD TUBING (0D /2% SOFT COLS) M . I ) . . o -
. 409  COPFER TUBING (0D ¥8* OR l/2") » ' i ) . i i | ,
. _ j
PEC SOIF  PRESSURE TESTING VALVE “Comu Fianed) Pee | 15 ) R _ ; _
v os02P ©* {END OF LEADFFE) ' o e A
_vososc ' (ORECT INSTAUATION o as e R
. 504M VAVE CAP {INSTALLEO BY WRENGH) | . : o - : :
©B0SR. Y.t (.t t HAND) SR L : . R Lo
PEC 508 DUAL STEM BY- PASS VALYE e ) i ] _’ . co ]
PEC 419 MALE ELBOW PCE i B f B ) ) o o
o420 UNION (EXIEND (ENGTH OF PLASTC el P | . ] )
© 424 TEE (BRANCM ARAOW - ) B - L ]
' 426 BUASTIC SHEATH FITING _ ;
______ v 428 PLASTIC TUBE RACK | : - -
CPEC 431 POLY - CORTUBING 3 TUBES M ] e e
T 5 i ! . , . S .
» 1 v ) ] o R
e e i, N NS S | | S M R K 1 — | IS PO
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DRUM

190

e
NS

s
7
18
o

22,
23

~

- 2,6 BN I

2400 - 4

|
20 | 6
E— 2] [

KK EX.

KIND OF CABLE

¥

¥

H
,,_ +
600 - 4 ASP
300 - 4 ASP
$ 7
100 ~65 AST
900 - 4 ASPT
600 - 4 ASPT
300 - 4_ASPT
$

ASP

Hd
]

]

CABLE

LENGTH

JMuE 3

_308.
28l

e

..300.
308,
293,
337,

19
L1924

260.

Q

LOCATION

L e
P34
. L
O
rothar
Jtkas

w39
R

L a3

S v k23, 23 v 825

» kel

_ BETWEEN MH v PB

1 R27~ 429, 46D v PBEAZ

_GABLE DRUM LENGTH SHEET

v MH#S32 .

s

v AT

v & ®ao

Ly 460
b Aeear
Vo tAaz

44, -H60 ~ 481

A, L S

MH ~ P8
_MHPB~RISER
M ~ PB
L MHPBa CABINET

MM~ TROUGH
_TROUGH ~TROUGH
MH ~ PPB

MR ey IROUGH

¥

ORUM
NO.

KIND OF CABLE

36 |

FYS—

CABLE
LENGTH
M)

NO. 10 OF 10

LOGCATION

— R
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KK ANNEX  Demand Forccast for Special Avea in KK Bxchange

157 -

'''''' 1" Demand Forecast . ”””
.WA._Ei(—lf. Namc_ X '*fg;j'é“““—-i’g'g—ﬁ""'“——fgg"s—- Reémarks ]
Royal Palace 110 200 240
Race Course 10 60 70
Commercial College 8 8 10
Vacational Hducation _
Institute 4 6 10
Bank for Agriculture
and Co-operatives 15 20 25
Ldentification Card
Division 10 13 16
A Timber Dealer 2 3 4
Police Station .8 20 25
JK Co. 3 5 6
The Bureau of Regist-
ration § Identificationf 3 5 6
NSC 170 190 260
ToT 3 4 5
Wat Benjama-Bopit 2 2 3
Zoo 3 4 7
Assembly Hall 100 110 150
Seventh Day
Adventists Hospital 15 20 30
Guest fouse 12 15 20
The Board of National
Jevelopment 70 100 140
The National
Statistical Office 20 25 30
e b P bt e o o e o e e et 4
{Cont ')



Bldg. Name

Demand Forccast

‘Remarks

Dept. of Technical
& JEceonomics Corp.

Pon Prab Bistrict
Office

Public Welfare
Narayana Phan
RS Hotel
Bangkok Bank
Guest llouse

Bangkok Poly-Technic
College

Suan Dusit College
Army Militaxry Polico
Suan Sunantha College
Nongkran Palace

Accelerated Pural
Dept. Office

Army Military Police

Pirst Region Avmy
Command

Army Mecting Hall

Army (wangISuankularb}
Army Club

National Library

The Privy Property
Qffice

Army Radio Center

o i 'lg?avmﬁ$;§éq;
30 45
6 8
60 70
5 7
25 30
6 10
12 15
3 1
3 4
10 s
17 25
21 30
10 20
3 5
20 25
15 20
5 10
5 7
16 18
30 50
220 | 360

1985

70

10
90
8
40
12

- 20

20
30

40

30

30
25
1s
10
20

70

400

- 158 -

{Cont'd)



B Bldg. Name

Demand lorecast

1985

Amporn Garden

Report Division

Army'Acadcmy

The Ministry of
fiducation

Kuru-sapa Hall

Office of the Civil
Supervise Commission

quornment House

Presidency of the
Council of Ministry

Santi-dham Hall
Union Development Co,
Military Map School

The Ministry of
Agriculture

Wat Som-manas
Ariy Cremation Office

Forestry Industrial
Organization

Boxing Stadiwm

Tourist Organization
of Thailand

Ministry of Conmmuni-

Goldon llorse Hotol

Auto Sale Agent

Army Military Police

cation ey

1976 | 1980
30 40
40 55
10 20
25 35

180 280
s | 25
20 30

175 200
10 20

160 200

2 3
4 7
110 145
3 4
2 3
20 30
4 6
10 24
44 70
5 8
4 5

Remarks

45
75
30

45

360

30

40

250

25

240

10

180

40

38

90

10

1

59 -

{Cont'd)




Bldg. Name

United Machinery Co,

The Metropolitan
Police Bureau

‘Thai Airway Bldg,

Dept. of Publics
Municipal Works

The Ministyy of
National Development

Majestic Hotel and
Night Club

Stationer 8ldg.
Thai Wood Craft
Veteran Association

Co-operative Account-
ing Inspection Dept.

I"lower Market

Ministry of Public
Health

Thai Hotel

Wat Tree Tosathep
Army Apartment
Police Communication
Thai TV

‘National Bank

Banknote Printing
House

Wat Sam Phya

e e b e e e

~ 160 -

"1 Domand Forecast [ ‘
[iv7e [ 1080 | i065] Rcmalksw -
i0 15 20
0 130 150
30 40 50
55 70 30
15 90 120
8 12 15
20 | 25 30
2 3 3
3 5 5
7 12 16
i0 13 15
21 105 115
12 10 22
3 3 5
30 40 45
100 140 180
75 | 110 | 130
75 130 | 180
50 65 90
6 8 i1
{Cont'd)



o

- Bldg. Name

Demand Forecast

bt b =y

) | 1976 | 1980 [ 1988 Remarks
The Siam Commércial _ | .
Bank ' 20 25 30
Library § Supor Market 3 5 6
Jottery Bureau 75 85 95
The Eureau of Revenue | :
Affairs of BKK Metro. 16 15 20
Mint 10 15 20
‘freasury Dept. 20 25 30
Computer Center 50 65 80
_R0venue.Dcpt. (1) 80 90 110
Revonuelnept. (2) 35 45 55
Lottcry_Priﬁting Hoﬁse 10 18 30
Iﬁvestigation Depﬁ. 10 16 22
Buddhist Association

of Thailand 4 5 5
Regional Office for .

Asia and the Far Rast 10 15 20
The UN.Bureau of

Children Fund . 12 18 22
Afmy.Mediéal Science

bept., 15 20 23
Association 7 10 12
Police Station 6 8 10
Public Rolations Dept. 75 85 110

- 161 -
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CHAPTER 2. PLOBNCHIT TRLEPHONE EXCHANGE (PL)

2.1 Sorvice Area

The PL Hxchange Office is situated in the central part of

" Bangkok, and'is in the same compound as the TOF, Various |
kinds of cables suéh as conduit cables, trough cables, direct
buried cables and acrial cables are lald in the exchange arca,
and the distribution method is divided into direct distribution
in the'direction of Sukhuwmvit and the cross-connccting cabinet
system for the other direction.

 front View of Ploenchit lixchange

In line with the commencement of servicos of the PW Exchange,

the cut-over will be executed as shown-in Fig. 4.2,1.
(1} Cut-over to ASD Bxchange
The area on the north side of the railroead.

(2) Cut-over to PW Exchange

The arca on the west side of the Phya Thai Road.

(3) Cut-over from MM Exchange
' The arca on tho north side of the Rama 4 Road.

When the foregoing cut-ovors are completed, the arca of the
service arca will be approximately 1,150 ha.
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2.2 Demand lForecast and Qutline of Arca

This area is a newly dovelopeﬂ district of Bangkok and can
largely Lo claﬁsifiedfiﬁto the highé§13$s rosidential district
of Sukhumvit;'the Cémﬁéf&ial,ﬂiétricbfdf Rajdamri Siam Conter,
ete., the ngcn:bélt diétfiét'bf the Lumpini Park, Race Couréc,
cte, and the odﬁcational_and cultural district of the

Chulalongkdrn Univbfsity;_Rcd Croés_uospital, ote.

There further are first class hotels such as the lrvawan flotel
and the embassies and official roéidenCOS of the United States,
Great Britain and other large countries are situated in this
area, - ‘the trec-lined Wircless Road passing through the areca

will become one of the most beautiful roads of Bangkok .,

The special fedatures of this aréa in respect to demand forecast

arc as -follows;

(1) Tho commercial stroot with the Rajadamri“Ccﬁtef;'Daimaru
© Department Store, etc. is a vory busf'seétion and with
'thg’now'cbnstﬁuction of” the Central Department Store,
hotels, "ete,, it ié'envisagedithét it will forther develop

as a high-class commercial district,’

View in Direction of 10T and
the Central Department Store
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(2)

(3)

At i Ni!?‘
A

liigh Rise Mansions of Sukhumvit

There are hardly any empty lots in the high-class resi-
dential distyict of Sukhumvit and with the envisaged con-
struction of high-class mansions, the demand for telephones

will show a futhor high growth,

Although the construction of hotels, apartment houses, ctc.
were expected albng the Wireless and Rajdamri Roads which
have presently been designated as green belts and/or resi-
dential districts, measures for stoppage of construction
have recently been taken under the arca designation problem
and the outcome of whether construction will be permitted
in the future will have a large effect on the features of

this area,

View in direction of Rajdamri Road
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In consideration of the foregoing, the forccast values wore
derived at and, ultimately, the approval of the TOT was

acquired,

Table 4.2.1 hemand Forecast

1976 1978 1980 1982 - 1985 1087

Area

- . e SURUL S WO I— T O N —
Commercial area 6,460 | 8,400 10,300 11,600 13,500 | 14,500
Rosidential areca 5,300 [ 6,900 | 8,500 9,600] 11,2001 12,200

Special arvea (Includ-| 8,200 | 9,900 (11,700 13,100] 15,300 16,?00
ing Pre~construction
‘arca)

Total 19,900 | 25,200 | 30,500 | 34,300 40,000 ] 43,400

Demand Growth Ratio 100.0 | 126.6 | 183.3[ 172.4| 201.0] 218.1

—_— s e e vl Y U,

SNV, e ey

DEMAND FORECAST OF PL EX. SERVI CE AREA

r 50,000 L

R ———-- New Demand Forecast
===~ Ql¢  Demand Forecas!

= e Plgnping of office Estoblishmant programme

No of Demaend
~—
e
(=3
=
v

e LTI .. N 1983 DA

R L FRCIFDY FENUUR NP JU §

L..

Fiscal Year

Fig., 4.2.4
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2.3 Primary Cable Network Design

2.3.1

2.3.2

2!3.3

Objective Demand for Design

34,300 (in 1982) of Primary cabte
43,400 (in 1987) of Sccondary cable

Intrance Cable Pairs

The number of pairs of the entrance cables for this exchange

~is 36,160 pairs and of this number, I cable of 200 pairs will

be removed. The design will not requirc the additional

installation of entrance cables.

LExisting 3,000 pairs - 4 ASP % cable(s)

" 2,700 " - 4 ASP. 1 M
n 2,400 " - 4 ASP 2 v
2,100 M -4 ETD 1
" 1,800 " -4 ASP 4
" 1,500 " -4 ASP 3 0
" 1,200 " -4 AP 3 ®
L 900 " -4 ASP 1 ®
" 600 " - 65 ASP 1 ™
“ 300 v o -QpR 1w
" 200 0" - 7L 1M
" 20 " - 4 AP 3 v
Sub-total 25 36,160 pairs
Removal 200 pairs 1 200 pairs
Total 35,960 pairs

Out of the foregoing, the distributed number of cable pairs
undor this design work was 34,010 pairs,

installation of New Cables for Bach Direction'

(1) Divection of Sukhumvit Road

The existing underground routes in this direction are

those of conduits and troughs,
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(2)

(3)

(4)

There further is a separate conduit route being constructed
on the same road. In this dosign, tho existing conduits
and the newly constructed conduit will bo utilized to meot
the demand 3 to S fcars hence by the additional instal-

lation. of 2 lines of 1,800 pairs,

Direction of Wireless Road

- Pue to change in exchange arca, there is an axrea to be cut-
_over from the MM Exchange in this dircction and the design

will be for the new installation of 3,000 pairs,

The Wircless Road is the junction cable route to the MM
Exchange and the cables are placed in conduits. There are

troughs from M} #31 in the direction of Rama 4 Road and

2 lines of cxisting cables are placed in these troughs.

The design is for the laying of new armoured cables in

these troughs,

Direction of New Petchburi Road

The conduit route extends to the cable end and this route
is the junction cable route in the direction of the ASD
Exchange. The design is for the additional installation

of 1,200 pairs to mect the demand 3 to § years hence.

Direction of Rajprarop. Road

Since the service area north of the railroad (north from
MH #42) will be cut-over to the ASD Exchange, the existing
cablos of 3,000 pairs, 1,500 pairs and 900 pairs in this
divection will become vacant.

In the direction of the Potchburi Read, since a part of

the scervice areca of the KK Uxchange will be cut-aver to

the PL Uxchange, the design is for the laying of now cables
in the troughs on both sides of the road and these cablos

are armoured cables of 2,400 palrs and 1,200 pairs,



(5}

(6)

(1)

Dirvection of Rama 1 Road

Since the arca in the dircction from the Phyathai Road to
tho Bangkok Central Station will become the service area
of the new PW Exchange, the existing cables of 2,700 pairs,

2,100 pairs and 1,800 pairs are to be rvemoved,

Direction of Sanamma Road

This is the junction cable route to the SW Exchange and a
new underground route has alrcady been constructed by the
TOT. Although there presently is only one eoxisting cross-
connecting cabinet on the Sanamma Road, and two existing
cross-connecting cabinets on the Rama 4 Road, the design
is for the new installation of 1,800 pairs in order to
accommodate four new cross-connecting cabinets and three
existing ones. Since there are troughs from MI 7102 to
the existing cross-comccting cabinet #14, armoured cables

will be adopted.

Direction of Rajdamri Road

There is an existing trough and the design is for the laying

of a new armoured cable of 600 pairs.

2.3.4  Selection of Trough, Direct Buried and Aerial Routes

(1}

(2)

Direction of Rama 4 Road

There are existing troughs alongside the sidewalk from the
MH #13 to the far end of the exchange and these will be
utilized for the laying of new cables. The cable extending
part way from the troughs to the Bonkai [ousing Avea will
partly be placed in conduits and the end (300 pairs) will

be acrialed.

Dirvection of Wireless Road

The cable of 300 pairs to be newly placed from the divect
buried cable noar the MI #28 will utilize the aerial route

which is the same as for the sccondary cables,
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(3

(1)

(5)

Dirvection of Sukhumvit Road

A.  The cable of 300 pairs to be nowly installed on the
Soi Ruam Rudi, if aerialed, would bring about problems
in cable placement near the riser pole duc to exceed-
in the limit¢ in number of cable pairs and has been

designed to be direct buried atongside the sidewalk,

B. The cable to be newly installed to the #160 and #161
cross-connecting cabinets at Soi 4 will be direct buried
up to the 1160 cross-conitecting cabinet and aerialed

up to the K161 cross-conncecting cabinet,

C. Duc to difficulty in cable placement of the existing
aerial route, the cable of 300 pairs to be newly
installed at Soi 15 will be dircect buried under the

sidewalk.

D.- Since aerial cable placement will be possible for cach

route at Soi 1, 2, 11 and 12, they will be aerial cables.

Birection of New Petchburi Road

The cables from cross-connccting cabinets #1203, 7209 and
213 were initially planned to cyoss under the road from
manholes #66, #74 and #77 and then connected to the cross-
connecting cabinets with pulling boxes to be newly installed.
llowever, duc to impossiblility of road cxcavation between

the manholes and the pulling boxes at some places, the

design is Tor utilizing the cxisting lateral conduits,

Dirvection of Rajdamri Road

Excluding the 2 cables of 100 pairs for divect distribution,
the cexisting cables are laid in troughs and the additional

cables of 600 pairs will also be placed in these troughs,
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2.3.5

(6} Direction of Sanamma Road and Rama 4 Road

Although the cable between the Pulling Box #91 and tne
existing troughs will partially be divect buricd cable,
the cable to the cross-connecting cabinet 7014 at the

cable end will be placed in the existing troughs.

(7) Dircction of Petchburi Road

There are existing troughs on both ‘sides of tiis road
and the cables to be newly installed will be placed in

these troughs,
Line Loss and D.C. Resistance

Although the line loss of the cable on the Rama 4 Road exceeded
the limit valwue of 7 dB, since the demand in this arca 10 years
hence will be within 5% of the total demand of 43,400 and within

10 dB, this matter is no problem and TOT has agreed.

(1) birection of Rama 4 Road

Maximum Line lLoss 8.38 dB

Maximumn D.C. Resistance 1,265.0 Q

. Demand : 560

(2) Direction of Bonkai Housing Area

MaXimﬁm Line Loss - 7.56 dB
Maximum 0,C. Resistance 1,121.6 Q2
Demand 270
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2.3.6

Removal of Cables

Table 4.2.2

— sy e - "T“ S . "'."“““""""“""“—“““‘""‘—"—"'—"_1
S?Etion _ Ne, of Pairs ,ngggﬁh' : Reason {for Remoral
M #31 - MI #41" 3,000 = 4 ASP 501.7 m. | Portion to be cut-over
. o - : to ASD Exch, and not
required also in the
. _ future.
M #43 - ML #32 1 3,000 -4 ASP | 236.4 Due to cut-over to ASD
' el . ' and PW Bxchanges.
MI #43 - MI #32 | 2,700 - 4 ASP | 236.4 - ditto -
M1 #32 - ML #89 | 2,700 - 4 ASP [1,021.6 - ditto -
MY #43 - MM 1184 2,400 - 4 ASP 748.5 - ditto -
M #84 - MH #89 2,100 - 4 ASP 519.5 - ditto -
Mt #32 - MH 18D 1,800 - 4 ASP 11,021,606 - ditto -
MH #84 - M 489 1,800 - 4 ASP 519.5 - ditto -
2.4 Underground Conduit Design .

2.4.1  MNew Branch Route in Bonkai Housing Avea

2.4.2

{1} Design was made from the housing area construction design

drawings,

(2} There will be 4 ducts and the pulling boxes will be the
"JUE-11" type.

(3) Position of the new conduits will be under the sidewalks.
Conduit Crossing New Potchburi Road

This is a busy traffic road and since the TOT has instryucted
that the City Office will not permit cxcavation of the concrete
pavement, the existing lateral pipe will be utilized. The
method to be taken will be to remove the bent portion of the
risor pipe, and jeint the lower part of the rviser pipe to the
new conduit and then conncct the lateral pipe to the new pulling
box, '
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2.4.3

View of New Petchburi Road

Conduit Crossing Sukhumvit Road

Road oxcavation is impossible for the same rcason as the New
Petchburi Road and the existing lateral conduits will be
utilized, There is a drainage culvert (width 1.40 m. x depth
1.40 m.} laid under the center of the sidewalk of this road and
since the top of the culvert is 0.30 m. bencath the sidewalk,
the conduit cannot be extended, Therefore, trough will be
constructed to connect the conduit to the pulling box to be
constructed.

The bent portion of the riser pipe of the existing lateral
conduit will be cut at a suitable place underground for conncct-
ing the conduit to the trough.

- 180 -



- PRt
L BT

PRAWAGE [ -

Ay

KO

S

View of_Sﬂkhumvit Road

.2.4.4  Main Conduit Route Botween Mt #43 (#133) and M! 620

(1) Since 6 cap ducts will be laid from MM 943_(#133) on

Ploenchit Road to Ml #20 on Wireless Road in the junction
éable‘construétion work (in 1974}, this desigh is for the

laying of 6 ducts from the onds of'the'cap ducts te
ML #20. ‘ '

(2) The éxisting MH #20 is of the "A-1" type and this will
be rebuilt to the “A-3" type.

2.5  Gas Prossurization System Dosign

2.5.1

2.5.2

Dosign of Inside Facilities

There will be no new entrance cables to be installed in this
design and, therefore, there will be no need for additional
dovices, lHowever, there will be a chango in a part of the
pair numbers for tho prossurce guards, '

Design of Qutside Facilities

(1) Gas will be charged to conduit cables, trough cables and
direct buried cables, 8Since CCP cables will be used for

acrial cablos, these will not Lo gas pressurized,
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{2} The existing trough cables and divect buvied cables with
small numbor of cable pairs will not be gas pressurized

in principle.

(3) The attachment of pressure guards, in prineiple, will be
in the cross-connccting cabinets at the end of cach of

the gas pressurized cables.
2.6  Secondary Cable Network Design

2.6.1 Scrvice Area where Direct. Distribution will be changed to

Systemn of Cabinet Distribution

The area with direct distribution in the divection of the
Sukhumvit Road and the New Petchburi Road will be changed to

the cross-connecting cabinet system in this design work.

In this area, there are direct distributions where the 27
" risers will be removed and 50 cross-connecting cabinets will be
newly installed,

2.6.2 Cross-Connccting Cabincets with Reserve Secondaxy Cables

{1} Cross-Connecting Cabinet #195

This is in an area which previously was a slum district
but presently isa vacant arca duo to fire, 150 pairs ave

reserved for the demand in this area.

{2) Cross-Connecting Cabinets 109 and #111

These are in the area adjacent to the Rajprasong Shopping
Center and preseatly is a vacant area., 200 pairs are
reserved for the demand in this area.

2.6.3 Building Lead-In Cable

for ordinary buildings and high-class apartment houses whore
" there is a high demand for telephones, lead-in cables will
bo adopted whorever possible,
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2.6.4 Dosk Work Dosign Area

The projected Bonkai Housing Area is prosontly a slum district

but the following construction of rosidénces is planned.

1974 - 864 units
1975 - 268 "
1976 - 888 ¢

Total  '2,720 units

Bonkai Housing Arca

Since high-rise apartment houses will be constxucted for the
above numbor of housing units, the design is for the new
installation of 1,200 pairs based on the housing design

drawings.
2,7 Design of Relevant Works

In respect to new installation of primary cables in the direction
of Rajdamri Road.



2.8

2,9

The Bangkok Bazaar Shopping Centér (rolevant to:cross-connecting '
cabinets #102 § #103), éo-oporation Store and Suvisa Building

arc under construction. The diStribution to this arca has boen
designed by the TOT, and‘ordérs.haVG already been placed for

matérials,
Construction Period

Since this design is for utilization of the vacant cables after
cut-over to the PW and ASD Dixchanges, the construction work will

be commenced after service-in of these two exchanges.

Amount of Works and List of Materials

Refer to the amexed Table 4,2.3 Amount of Works and Tables 4.2.4
to 4,2.14 List of Materials, '
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TABLE 423 - __PL_____ EX. AMOUNT OF WORKS

I TE M BREAKDOWN CQy R.EMARK PTE M BREAKDOW N Q' Iy REMARK 1T E M BREAKDOWN Q' ry REMARK
3. CABLE 900 -4 - ASPT I 154.5m 7. GAS EQUIPMENT] ' .
b POLE 8 MC 43 g0 _ , AR DRYER MODEL. 1 %00 — eq.
600 - 4 691.0
1o —~ s 300 - 4 ) 8459 METER PANEL -t
T in_.mT OTAL o § ﬂi___"A o 900 - 5 . 606 97 ALARE  PANEL -
2. GUY (1) UPPER GUY 6 W 97 co. 600 -5 208.6+ PRESSURE  GUARD 23
B 10 M 22 100 =65~ $257.7: TESTING  VALVE 25 =
e SVB - TOYAL | B852.5°} e A R — —
. 16 M - .  UNDERGROUND GCABLE TOTAL | 230(7.4%. 8. CONDUI'T 24 - 4" — m
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b e —— e -— e b e — 600 . 4 A p —m lNCLUDE .
{Z2) ANCHOR ROD 2 97 eq, 400 -4 20 2 AP 8 APIB) te - 4 — %
5”n . 7,. - . L o CABLEL 8 - 4" %
8 * 300- 4 ! 5656550 r -
Yy ox 7 21 . 200 -4 4 9903.3¢ 6 - 4" 411+
e 7 -, 100-4 12 040.0% PR 304+
50 - 4 ¥ 4032 9+ ; .
o TAL Wy - 254 107537+ 4 - 3 | 280 4+
10 -4 § 85. 0. 3 - 3" 34.6-
e o S — . I . a0 - 5 ' o, .4
3. CABLE {1) UNDERGROUND CONDUIT CABLE s06- 5 2 - 3 507 0«
3600 - 32 Asp < - m |STALPETH 200 -5 — TOTAL 1 693.5¢
CABLE 00 S —— IS SN N
3000 - 4 834.2 - 100 - 5 . —— 9. MANHOLE & TYPE - A - ea
2400 - 4 -, {1 478.0 . 50- 5§ e PULLING - BOX ¢
1800 - a4 3024.7, 25 -5 — ’ R
1200 - 4 . I 9765.7. 1O -5 . e s Y, —
900 = 4 . 10246 , AERIAL . CABLE TOTAL 52 400.t., . J e
c00 - 1 2 1802 . S U R SR S
4. POT MEAD 2400 P —— e0, s T —
300 - 9 . 24541, soo o
| - —
1800 ~ 5, -, a , L -,
1200 P S
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00 ~ 5 ) o SRR S . ¥ R N
- - L CROSS CONN[ - p Hop 2
600 - 5 . . Socnne camwer | B0 P | fodBo REBUILD — TA ’
200 -~ 5 . o & TERMINAL (1) TERMINAL BOX CTYPE - JUF - 6 46 =
100 - 65 s o, FOR AERIAL S 25p 103 eo. . JUF -1 1o
SUB - TOTAL 129805 . ’ tsP 433 -
e e e e b i TOTAL 59 ¢
(2} DIRECT BURIED CABLE ‘ or 2i9 B K — e [l R
900 ~ 4 ASPT ~= @ |STALPETH £OR BURIAL 20P — s
600 ~ 4 435.0 , | HEATHED - . 15 PIPE} 5
300 — 4 - Jife. |l . TAPE ARMO" + i PEPE v
e URED CADLE oral BBl 3
400 s JORYRILLED o eEAL ] Tees 7 i
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200 - 4 - 907.0 , | LEAD SHEATHED STUB (00D 216 e
100 4 839.0, . 50 P 52+ |
50 ~ 4+ 738.6 . POLYETHYLENE SHEATHED STUB t00P 360
e 8uB TOTAL | 43844 : 508 45 .
(3) THOUGH CABLE b YOTAL | 673 )
2400 - 4 AsPY 502,71
... 1200 ~ 4 ¢ 218.8 . l
- : . [RPIE—— SR . e EEEEE S P TE PRy FUVI UG RRpP: ISP | PR S0 ¥ U PO S - —— e e ety e
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R ' | LIST_OF MATERIALS.

e —— - . SV

ROl AR dar | quanTity | memark |- CESCRIPTION
COOE NG | CODE MO ' : '

NO. 1 OF i

CABLE DESCRIPTION —|UNIT | QUANTITY REMARK

_STALPETIt CABLE  3600- 32 asp 4+ o Awm A | | Aeremt _came  e0o- 5 oA f bl | .
U LI DU A I RO U A I I - 10~ 4 _APIB) , b 00
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PL EX.

_LIST . OF  MATERIALS _

NO. 2

OoF 11
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NO 3 OF I
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UPLM ANNEX  Demand Forccast for Special Avea in PL Exchange

Bldg. Name

Demannd Forecast

Remarks

- 209 -

| 1976|1986 | 1985 |

10 Bus OFFico SRV T
ﬁoxing Stadium S 10 20
Christani § Nielsew

(Thai) Co., Ltd. 15 .20 25
Siam llotel 19- 23 25
Japanesc DLmbassy 25 35 5¢
Dicthelm Co,, Ltd, 15 20 25
BR Bldg. 18 20- 30
Atami 6 8 12
DéﬁboscolTechnical'

School 5 7 10
B Grim § Co, 51 25
3M Coupany 57 60 80
Sainﬁ Pominic Schddl 4 7 10
Prince lotol 6 20 25
S, PiYa‘Motors Co., Ltd. 7 10 15
Astra lotel 6 8 10
Nakorn Pctchlﬂotel 7 8 13
Vimol Court | 19 22 26
Crown Bowl 9 12 16
Railway School 10 - 15 25
Railway Hospital 7 10 15
Railway Polico Station 10 15 25
School | 2 3 5

(Cont*d)




Bldg. Name

Domand lforecast

- 210 -

1976_| 1980 | 1945 Romazks

School 2 | s 5
Kai Chock Chon |
Foundation 11 12 15
Republic of China ' o :
Bmbassy 35 - 36 55
Govornment Bank 8 S 1 15
School 2 3 5
Honey Hotel 5 7 10
Chivin § Srid Aﬁart. 8 8 8
Villa Apartment 37 | 37 37
Nanhattan Hotel 19 23 25
Chatra Court 7 7 7
Ruamchai Apariment 1 8 8 8

n " 2 21 21 21
RC Court 10 16 16 |
Watana Vitayalai School 5 7 10
Interpational School 10 15 20
Apartmont 3 6 6
Richi Court 33 | 33 33
Rama Mansion 5 16 16
Terrace Court 3 21 21
Pawa Apartment 2 6 6
Ratana Court - 16 16 16
Siam Mansion 24 24 24
Bangkapi Mansion 21 21 21
Asia llouso s | 15 | 20

(Conttd)




 Bldg. Name

Demand Forecast

Romarks

- 211 -

1976 | 1980 | 1968
Sukchai Court s 15 15
B P Bldg. 20 | 30 50
Firestono Bidg. 10 16 : 20
Miani Hotel 13 17 20
Chavalit Hotol 30 57 45
Anbassador Hotel 50 60 70
Insaf Mansion 20 | 30 | 40
Poderal Hotel 13 ] 17 20
Chan House 42'_ a2 | 42
Chaiyos Mansion - 7 - 13 15
Hotel Play Boy | 7 10 13
ﬁangkok Bank '
- (Bangkapl Branch) 10 15 20
TP Court 5 9 9
School 2 3 3
Bangkok Mansion 15 15 15
City House 5 10 10
555 Hotel 5 7 10
Rich Hotel 12 15 20
Krung Thep Sahakol Co. 30 40 50
Warehouss 15 18 25
pPark iotol 20 23 30
Nai Leard Bldg. 80 100 125
Fortuna Hotel 40 45 50
Siva Court 10 15 25

{Cont'd)




P oo e on stk |
AS Villa ) 10 | 17 25
Thaweesuk Hotel |0 18 25
Raja Hotel g0 | oas | oss
OK Court 8 13 17
Calvary Baptist Chuxch i 4 7 8
Silver Court 10 15 20
Tobacco Monopoly | ‘85 95 1120
Nana Hotel 18 | | 27 ' 35
Grace Hotel | 20 25 30
Pakistani Embassy 12 18 | 25
The Fellowship .of |
Buddhist B 10 13 15
Krisana Mansion 50 50 50
Golden Palaceo 6 | 7. 10
Kindergarten 3 4 5
Piyathan Court 55 60 70
Swiss Dmbassy 12 18 25
Hanuman Film Studio 4 6 10
New Bldg. 50 70 80
Apartment | 15 20 30
Uthai Cou:t 20 390 40
American Embassy 80- 140 200
New llotel | 40 70 100
‘New Ruan Rudge Hotol 10 15 20
Bangkok Tower Hotcl _. 5 10. 15
Lumpini Police Station 7 10 15
{Cont'd)

- -212 -



« 2135 -

Bldg. Name T676 1980 1985 1 ?Eﬁarks
bDept. of Horso_Policer 15 20 25
TInperial Hotel | 22 30 40
Theweo Court 8 13 15
White Court 7 11 13
SV Apartment 15 20 30
Monet louso . 7 1 1 | 20
Ruam Rudce Housc 15 20 30
Wat Payatai. 5 6 7
Lunpini Park 40 50 70
The Royal Army Signal 50 60 75
Bank of Ayudhaya: 210 250 300
Embassy of Netherland 7 15 20
New Building 0 50 100
Erawan Motors Co. 15 20 25
Kian Guan Bldg. 120 | 180 | 200
President liotel 65 75 100
T.0.T. 350 400 500
BOAC 50‘ 70 100
Suvisa New Building 70 150 200
Co-operative Store 61 70 100
Raj - damri Arcade 473 550 600
Chalermloke Arcade 250 270 300
Bangkok Bazaar Arcade 50 250 350

H " " 70 350 440







3.1

" CIAPTER 3. PATHUMWAN TELEPHONG BXCIANGE (PW)

- Seirvice Area

This felephone'office will be situated near the central part

of Bangkok City and will ‘sorvice-in s .a new exchange after the .

~cut-over of a part of tho sorvice areas of the KK fixchange and

PL Exchange to this exchange office, as shown in Fig. 4.3.1. -

Tho Exchinge area, moreover, is occupied by various stecl material

wholesale houses, automobile sales stores, repair shops, ete.

Site of new exchange office

'(l) Cut-over from KK Ekchange

The sorvice arca from the east side of the railroad up to
the Phyathai Road.

{2) Cut~over from PL Exchange
The service area on the entire west side of the Phyathai Road.
With tho cut-over of the above serxvice arcas, the service areca of

tho PW Exchango will be approximately 400 hectavos.

-~ 215 -



e ey ey e e o R g B a8 T 8 e T e M = e b e e g —

ST S
S
i
3
[}

H , I‘/ 3 v .
-.;.'

s

T
e

p !
BT T S T o2
i WY

il
A !

8

Rrrery
s

;
S |

)
Y gtl
1

e
NE
s,
AN - s ewmavan g TTAm mo e e
) Agvatcs
- ap i BDLATASE UNE OF GITnENA RTIk
ek payniass okt of DAeRg
e TLECCR £AB AL
%] caear
TTE - WSVEDR GO FREMNG {EWERD
MR SYMELR 4T B riaay “
[ YRR LUVEER OF % 1LY
[ZTUE Y
= R L R T T R
S e baetatend rbpe e
[ TSR oY

Al wwaangt €eCu

R,

B/ 20 SEAERY AL FRAAT FE0 0T 4512 - S0)
Lridnse }rm PATHUMAAN £X
T ALk KEY LA

T enkceiul P R
I YT RRCA RS I

S22l

ro!{ AFFD - J (Y REA




O (AL -

TRy Retcoescins

.S""“ ‘L .ﬂo /*'m., 33]1

i"\ }:<‘ HEl _L{)i
R A
iy ﬁfﬁd@?
344 f‘g? [ssH : i _
e L
il _s,j'iisll@?j!i
‘,“,,&/‘! He

% U1 l‘\q
\ %h“ },ﬁ;aﬁ 0 ﬂgf‘)#l

l——-.“"_....
R
LN ' .

WAL ety

——

2

LTI S B et i w0R AT
OO

T
"o

e

s
3
-a

mq Y I R ]Q{’ﬂi&»m .,, 41 i_ N,
!

& '* iri'h"lr“ _ ,

' i .:.E 5;5”, frd oE "

e Nk (Hy e . i, g =17
o(r%ﬂs §§; §I§ LJJ@EEE?% E;: b P '. . i Hi;;;’él};!ﬁh ) i} ";l f \55 @I T‘i Igis‘”}
AN s 0 I T 7 3 LA 1 1 L 68
BN T 4 { s [l g é. i i“?"i 18 ey 18 i 7 Yo Eg il ”l‘iiisl g @
- RGN R . S S N I R a0 T
ih (5\.‘ f. - i:’:‘) : § e iw))) 51 i ) -'r‘. i :q:'gi AR ;»_:?%} ¥ i i}:] ig g 3; o }_w@\:\r TE if |§i§{u} ;1“‘3« e
i P ﬁ JUTT TR L L G PRt s B P T Y
‘ I m; ;} T ® S BRG HL T g R R B R e R i )
i N8 W e N Oy Wl s MR R
) s?md i Phi L ':_fl‘f’g -"t_“w""” . EE;-? *(‘\:"'/ EEEEE:! (gg) [‘;!!' ss i l-. [zlzpﬂg‘} ; ’ ;gj:;{;’ V' )

G ?*J] r\ﬂl =T F E zﬂ J A3 ; E} e ¢ g : )i? 53]51] N E i - /?’:}/_B; : 1. gi:EJ
8

F1Y |i 1ol ! @?) ; ." "?.‘“‘.
AR s } F it A ? \'cl R EE‘ i r.P' : fials ! j (\W'
LR SR 1 fi BB N ¥ R il 2] |_{;¥
R {&)j . i i *i ‘ {a i . *f}, f' : Qggz' iﬁ? I R oot UuL s gl g
- gl :‘ub:c: "_,“ 3 . 58 E {‘3 :i 1 ‘_"é?‘ ’E ég‘ - ‘aiaT T ) : o~ g
N ” A bl e G B et L)
i l‘ 5 .!;fl t a“?{‘i‘: e (5‘) {"h" :‘?”S ‘ i } L j ' H ! L l:\.cb“ ;\"s':hn i(';\‘:f' ,g‘ﬁ " !/"':\,!g}:':f\? :, .
C[)l' &‘ : @) 2 \‘m T - d )’ n ﬁi ; é % c . !8‘!]”; 3‘ i ..:..,.._/“ cra?«;ggﬂl e ﬁ‘f: \'I’m. 2f_.‘" 'i’ﬁ‘-“'é: 3
gk [;]%’ﬂ “ \‘2‘ L ; ‘E r"‘; 31 . . ar: i @ [QMFJ '-f . "°” x:‘ﬁ?fi‘e it . ":'i:'&'."',’,:,' A e /
: bt B 1oy i@ i i R O A | .
iz A RAREH L . 5§ ’ ¥
i +* T HiB 5l§ 8 IRBAL { . ) o
gg’ ] n— 'i% f') o ig l?[‘l‘?];@)ku A% :If . ggggsisrs
k =8 BERG oG TIPS N § 1 o TIT
'.i DM il i, i i 5i+] -
i s lohe i (o)) [ L W [ ek
IR e e - L (5] '
W1 T E R A N | T i Lt
e M {;/ e b g C ey F A UL
R S G o L 1 1,,\ .5..\,,,, " N .n...’%;i!.:j;taserg, i [THTTITr LS Pt A . 7 . . KN §”§§§§w
s MO B 4B e e ke e S Y e , e 4 ”!_ ‘_‘f“ ra - i ‘.:-"" l!él sl {"""l \'\“’5 H
g’ :‘i’i ﬂ- o : jg‘ak:hf{ﬂ’ ! ’ : ‘L “5‘:'"” “ ‘ .!"ﬂf‘{” . /:1»"’ 5‘\.1 Setie ju-al-)-o ] Q "::4{'5
gy g i ALK R “u w [ +- :H:‘l::o-mmwn 350 e N P ]
i i";ﬁl ™ ’ : i L . i m't’ L it s e e Divim—y L AN
d L!gi?iil,._ Lty 3 g&s' li e H SRS s N S
! 5 AN R e e s 0 0 30 s e e M N ';""3@2 Mg N 5 FAQEE “Won .‘ J, 3;‘} _"éj e J .};:‘:’u Ty e e fﬁ -\:;m’s:::,:_’*::
. R B S e 1 s ‘:_:—_::;".:f;z:":'.%:'.".:-f el wis ,1]{}“"”’ P \lii ' B IF
i i H ; > ! : [ o o ; - /— -~ J!“H ! ot . . Sf&‘ .i!
i i) & : g oy e el Gy T ol
o = i h @ ; | it g‘#-% i * *hg; —A_' T,} E,;.-
¢ | i ’, i
HF O [els @ % @ PP o [%ﬂgj N 2
J [es) li‘i_‘}&] [543 : E @ Y
_ G ¢ . \}\)rgh 3 (D ; bl et
e
| et
E 0 Hi
' § I:‘ H NEH ‘ 13 g‘iii
- | IR R B
f i} il i 5%57 _ JJ
-k BN . ; H i iy F o
i | i wem @6 Y. fi bl
: I | TR VR X% ey il
i @ A r“””[‘” 11 '(?i' o 4 { Hil 1. [{E
oy @ i PR I T Pl e
fe et s A L IO LR Ve LI PPN




ko ommh e - RA A

Bk‘hﬂ.‘ﬂ l‘(llf‘ll)‘! FLANY P'Fﬂ\.tﬂ(lﬁ??. $976)

:wwact {34) PATIIU'W-MI (38
i “"”‘““ PROMARY CABLE GENERAL PLANL
; i 1ot} Apep

- mhe mﬂ\ ] (-1 [EET LA L R

. S - o | iy s
ﬁff",)éi . ) . QP‘.@ . .. . . " §EC§]—‘“I.2"7 T *[8 - G*‘[D
. . . _ - . HU ‘:)u F]
-@ SR | e s%% | L *@ﬂ i '
H . ) ' %}l%!ql ﬁ‘% &% . . .. . . . k‘:g i% . Eig F'i:_’_:{m:)‘ \%9% L l‘l (-;
. )r e .'.:,:!_@.‘.’i‘;%&'*‘&'{}‘:_—;% b ; ‘: ;: ::n il fi“ 3‘:'«",:{ i

i "?'i wm\ W v 131
RN ] A Y
%"4’.353' 0 \K.“ f; i ¢ B

: g ' | E*z (5? E 5 R
. < .‘ E ‘ g 33
i : . 71 - ' o i .. :E H %Hsi @g

IR
§ : 3 “?z
LI

. L “$9) WHUFOND
r-—.ﬁﬂﬂl RTE T g . .

ke . : [} . . - . . " .
] ) 1 v‘a \:’f : . o . 3 .
e : ' : 3 g% Ka, Y TR - j e
U,“ 19 : ' B é\)*ﬂ“ii T AR YR R /
b !: . " .Eg
it
. o : f

% : LR
I @
{ e

"
A —0E ey
~
S
~en
0—‘
=
— ! GOEY =
) S e
Loty
R
—
Em.c—i =

| o . AL
AL |2 i . o k] m\ : ]Ig‘\ e
B . : [ Yo mat R I
i
!

o SAEELL } . [!lﬂﬂ | : : | | [3131‘4 %\E\ Tiﬁn ﬂ\i\
w BRQ RHE | '@%@ﬁ%. o gl ol

v

b3
)tk ]

; e fl
|k

ii > - . . y I v, o vy
oA Vw_..-—_“‘_u"_._.ﬁk'_iu——"ﬁ B . Ty N bt A IRD o !
SR TITIIITTIT I o N ( i B A '," ’ \' .:..:;.;ar: n::l oy ,‘ W A s BRALONE - o ng—l e ‘; a;u\:a/ 7 ‘4!&.".\;!’)(?1‘ g
W Py My _ A .- - EA WP 3 ! f L Sl el 4lgpaea .“m,xq r- 4400 IHALH 1 e
RN P el iy A M AP FREE Y wepR AR Lo st H Lo w2 uur!lﬂ’lrm:-:‘ ::’:‘ e ".,,.m,, £ e R
A8 s e e T TSI LT «l un— B T - {-‘m_‘ AN w, ,,“«mm., sro b ~ N0 ,,. M I'
AR e e 1t 4 s e = Voo TEMI B PPPCYD N T2 3 muu W g f e " / i ; {
. x: g :g ST i nw. u #D l‘;' ‘ 4 bl L
ra I . W PRI § /] thi i1
b ¥! e ‘F. C . 3
' t ' B . [‘él" ] il :
- # »'l ! NN ig H ; _
i i e : Ch 3 ce § :
y h " “ [ . ) 24, oF & it
£ A o s m | N 4
- z d By L . > b
- f P, e

rapdgresch

mcum‘D’Mw_ﬂ——-——_ﬂl .

o= 1R

¥
&
i _f
. i RN ' E";
il JURURYN n»-uu:’lh it -—»-—=.-—-—-'—* \ !E(:-il;;;'li't —ﬂ!\\‘aﬁf
., s HiNIPEICH {;%ﬁ"’ m:::] Vﬂ i !
“ H HH . H
i

e,

o4
<§f

.
S

]
$51 FLICHBJR! S(HOOL )'.!

z
1“3;1 w'; i3 _.:n "l'm—'iMsJ‘M K11 TR m

- u'«u’h IR
A, ﬂ a4

; il . iﬁt Y] \

;"ﬁ % %w\mféﬂu § - {\l \9
e 3% AR

89T G e m

oae
e

Al - Ol
—
3=,
3=
L T
===
S
RS
=
=
-
2
—_—

semrd-m
e v

&wﬂ' o g
o N . . Q‘D .
{?"“lf? L ? znlm]
b @

p— T
&
-_...—21
s
NS
V" Y
-y
Y
e v - -
P 4tk L
e e
by
$ui 00k 4 RV 0
s
Sia
PO M =
ves
oou

o] w00




4

i IR GO TN . 4 I LG M R R W
‘ J ':":Jg IHH : - {!§ i 5!‘?‘%& ig .”" %B .ﬁ{\}"e‘unmms,

o

B A

.
h ot

- e
.__.

! i " 24 £
{ ool !@r){“ EOURERS NS ﬁ;‘,f A i | §g<§/ RN 1 TP l.Azt..?\.,.w-Ul ""m,"a,\‘irn AR s
ik :r&\ \g - Lf 1 i " T s .ﬂ::‘ N / e
I % i oy B @R % Pl B R L : |
H % ’:: . W - . [ll ’ ) s@ Is;s;:] s : 3 ‘:3‘3,:\&\\: ) 12 ; . ._:h;:&-lﬁs‘;‘ Lt ;i . i’.!! 1o
HTO . i CoBfled et | | | .EW—T%
L [ e el i i jgl ) 1 S
! il [ flo0) €0y & o5 A L Y G hg-gu
U HJ;F (i) H“I EIJ[E}{&] et di ;“F o QTR
I i HE R &, b i ¥£:§‘

Sk e -Jh"h BESAMEE .
i n;\”i’ ‘..'---ﬁv‘at 41 * m; 4 BT 1433tk

» EF
! Li i £ el A iy
R . : TR TITTS & Ty o . . ' : : R ¥
s m‘}t‘%{: :h‘:'lg: €nm - k!f -y whwki’ LE> ILETY ) T ‘\ N “-‘i{"?}“}’;a’.‘;‘;‘. L o A ""‘T:':"E‘:' 9:5";!-',_-’?, nl{-'@a‘n‘ﬁ':lf;k‘ﬁ”"" I!Z Ry . l “‘ V‘ ;'::g “”:: f“o ﬁ . . #;‘\a{?
T i v 2 3 ~ 1400 S : ’t"J‘B
hY . 2 ',

/-——ﬁ uu RPN N e e

”4‘{1 a ; e
n 1
i Ert A 1 R A e TR Ty v
. H e,\ ] lioas 1w 1081 -
4 . ii! % l| i {3!8 1] iu § ? [‘E‘H‘] (@ |*”} .\.b‘;:&)“ jy W AR ST N [, - s> wess war
b ‘s; 2: ¥l . i) 4] Wl oo B et ot L EL T IO 1 £ SO N ERTREYTp
. i _ l: PR g ,i;!‘“ﬂr ?) N’I m :'*j‘ (,_# ‘“4,\:.‘.1’"(-;,,9 L AT LR SRR N
:35‘ ' ‘\ e ah G 33 ) : s “k Lol el "ﬁnx TR p\'k, \I,' Dy n::‘t‘f"r_ ' " “““”‘ & mn‘.qu L '*v‘ ] : /
5 f R L w s . 1 N N 7 NS o i M K—ﬁ» i oo Ei‘.,..j ""a‘p‘ m :n I
a . i SN e 02X TRLRTREYT N Y Y TERIEY S — “‘,,H‘ RN ,__']‘{ e o "" .#" .
3 I é . / [ . N : PR / \ __’; ,_u." 5 p 5.,
8 i \H LT FY " % avs R
b3 . s
i ; N f 333 L‘\ TR

é

®

\3 Lo

° )

[k @ [

=&
\
o
%o,
pri et gl

;

.
i

; '.,sss. | 1‘/ i ],
U(D&I . ' hi § H@ z,.!g]F .é

N B

ey

: :m § j

il

. €l
: giidil
L

s

=z
T
—
OH DNIOANICUTHD
e r————

Crew e

m
TR

f

@ il

A e

© GOk et

€87 ITT) 00NE 1 T e+

DG AR e B
WHROPRIUIT S . ey
=
Lo, W
vy =
e
Loweore mw]
Il
e
Y g TR e |
SRt st
e el
L RN

b &
; H oy
- Stk Karan T bl
W bl | .
H IMETl HEEY : ] 3 ¥ &
H i .] B Rmii ; ? 3 ; M et e a), & :'-; Y
E,,!gs;].g LU T {‘.' 54 @ léd I ) ..“;*g::n;i” 5 X ...g,% >
483 1 {ﬁi"] s ;i Hu Qi'fi' HEk SUMKLUAND S04 2 ! t; —'ﬁ"‘m:‘[ﬁ"} g%
c @ gy ‘\}'[5’ ;‘_”?i‘] i) & ‘} R RIo T ¢ N :
3 ¢ i (éj? _ &é “ ﬁ’;} li A ‘_5] . 3 ! F {:ﬂ;[;l E’S ﬁ s ru;'_ UL “§ : : g
SRR SR OSSE { L I+ 1151 s Bl E] G o @ B ¥ t _
i gy gg? T 5515:“’ divr @i g (?g. 1§ iR i
E;J Gy 3t G 8 1315;}' ;(;1‘)_) - & z é H
,gvi) HER T :5 ; . n4||n>«e' H B & e ';1; LA Vi /!: ] Y i k 2 ¢
DU e iL cotC . B Gt | ol &
{ \i A s ? T g Bl giii Z;” !{fi’E ,au!‘a’: i "'\\2 R z N {1‘." I ?J .
N 3 ! i R 11 1 LA P . . i is -
SFopirain * N B ...Sufill . Cr;}-s’n--‘r‘nuy,’/ . A
N I B e / ™~ . i . ... ’ i
il § BN Ty Co L e
HERRN R it it e S - I 111+ 5’ \
i P i . b ¢
¥ i . . | @ ] o o & " :
53-’;‘. §; ig (" if 2ot . _ T ‘ { : . . o . (’_':: '[g ; H
i g-}) | [f [§3’ H 3 ) e f
gg ; §i ¥ 5U . i z.zg _ %E i@“izl [
el | ; 8
Fﬂ ) ! i I e
185 - 1 - ef3[#] [F*El=
T R A e b il
U e g - . Hl,{r e ol DR
. E Tl ety
i 31 £ . o [ feiele] Velslefe o BlMEE & P g
é@)ia' 'L} giig Gl I ki) fk l '” 1! ta'} . (] % '}:"'3) el
éét""\'”} 37 st !ﬁ it . E%I . . . EIE %2) 535 ‘5":9(:"1 b“u”’-"i; . jz: v [} H
i Fomr S D8 @ 1l @ [ i 1 oo
o L i - N

108 ) GO R KR

2
; !
B Fa ’
st g i R {41 ' i
] d : | by
off &g H L i il
Pl fal . e H aifg
_ el b b = Ik
DaMidhs 94:4}.& ‘d’\* . . L _par | H
IC_I’siu TN oS ] 4
[‘m'h,‘h%‘lu }\k L ‘I’A‘f! bt e 1t-20,0-4¢ ’ Bl VIGL R TR B
1t4 e e N | R L R S P L - 200 Y o,
ot A A ucivﬂ( Hie ' - R T ey LI - R e 44 o - SRR s
[‘;[!;:i l ,’f . / €1 A sris s |-\. ) ress - ; clx ’l“a/‘ tg’;mr . ooveie ounm 1y Lo
- ; o8 PHAIAIH) 83 K3 : / l W -frﬁf‘ﬂ‘ Yo L »
[ H Fedri
3 ]«i i |!! [IETY IO IR Y] é
rf I LI e s

CRCIOUE 11 g AV S
TR - el
L ottt —
O A i e
vagv
ZamSm 908

i}

. I
. l_;‘:,lga‘ S gt
b il
1 J;-»u:.p/ s j
i@-};‘ s

i . )
e bt it S e



o

ARERARAIT

b —
w0 ——
— O ——

|

PN S

P S PSPPI

A= R DBRTCA T TN Y s e S PG ey e

el LR R LE T T © -
e -

o

il { L
of Pap 1 hmen
& i !
E k! '
._tg]l. & y "-igﬁg
H . C . =:‘k‘\ 3 '"'l;l~-413| g;‘gz
i@ 7 (gﬂ ég NGk
e [ e \3,;
s A i i3
' 5& S( P
;
3!
¢
¥
§
W
s 1,4
[g] friee r
@ f
‘CE }——:ﬁt S

v

XN ¥

ié.

= 4300 BPER M AF NS — SR e - U

R EE oS LY R TE I i,

X ]

vu

l‘g‘:';)

s

L
B
Wi il
H Selth,
3lal i "l:‘“—{_‘;

44l
Y
|_

et ;_.{g) Igk

’ musnn )
. H

|
|
?

I

i i

[l L

<) - o Ut mEA L] o

S - - D40 AN AR et d o p o A BB - ne R A WK
ARER P R s s e LR LA R

e e 3009 nun'«n»lu o

F0 P 113 B N e b

e

| J, e cu u B e et ’Q\
w KINGPELEH ‘/ -

%s

et

o

| &

lei l
b

i

Tl 15 LmE

Log1iemin

t

e,

MNTATY  IOF

1
407 o'} o !
e ol 8 @

o

IT PO T TR
LT

Fuarhlbd £

£
(
%ﬁii g;!
3]

PANTE RTCE NI N S R LR T AN R -

L
.a»n:nlﬂ PR R p’f g lllrll 1!!. r%

@

e
e ——

1 dy b
e AR b B
e

*

L

Saempds
m—aE T TS

Sa Oy

—— G W

s

e

Aseatiparasne B
o

G0 DT+ Y © R

PRl
A

)Qv SN
i
£

-

1{

\\%t-'\

aoar
“rrmmiry
T G a s et
3o
pivvrhultcingin

RO N 1

ik
P b
i b
. ' b
HOHsmedon -
M 418 ﬁ —— :ﬁ.l/ .
4 ;tgl ¥ r,,iﬁ "
T (L
® @gléé 4 i
H ] ] H i * .H '!
f ke e 1
3 . 2|® I . 401 PLICHEUR)  SCHQOL . )t
' CHESHE BBl e '
1 _ N AREIE ] _m
. ¥ ‘ 5 s ait
0 T R -;; BN
ﬁfh v ’tf 13 ’ !1
I Q"‘){hi‘ i H :
moiE : T
H it -s@g ;n sog b
=t g i ('9 ;i v Hif
). toh DI
| L " is;slxl e Bl B
w4l T felifs] LB
il

f
i | 1
=48

@

S BEm

uat
| pett®
50 mﬂ =

RS

3

“Q iai.lg‘

=gg!§ 1

33

T)

Hf

ffz

“
. v < 9 s «
F e g/ . f L atis,. ot g!“”] =} g
ﬁ gf&f’?&g i f:ﬂm O ‘f’\' & 5'? 4 / §
g 4 iy, I oot
' Hi -'J. . "{E”. e o::“%gqe:f‘” j fédi 1413 g E ¥’.33 §
i i TR ' H‘A"mw : ; Q g
1 2 fi" \-]! / . Ry "WA«,‘,_LUI
H /f-‘ F }'! J.’m.rlmu oo ;.u“!':’ R 7Y q,:‘,;‘_\.‘ - m-‘}?
. \fu,_!/




[~—-~~“——------~‘*ffv--—-——-—---——--—---- e N e o o

ROVARAS
a NAAS witnRE
) FRIPIME wAkabiL
n BT foy BT
33 FUIRIE P B3
- [T
N I LTI N
LR R TTIY ST
Y

S pAtANE TRt
(TR FEIUE R

<
Eo o anieh paap qaen
! B I A
.

"""" atiaL emg .

o]
by d
¥ WA SRIAIL B (et da r
i B
1 FUPITE CIFAEE S RArATRd et frosos SR . -
},{ li:::“&f [Fo ALY
Exrins e g
. SO
M ; o } ) e T
!ql‘ BETELST I 10 4 .
e O M N O o i

watant ekl

e
e
BRI PAT BA Sy .
LT Q]

r)

vyt 2X
- 2F

-

\ T
[TRTT I 4 v

i (4]

ey
e

e
Rty

Srhe

;!i'““é'u"’;'.g (% A,

%“ﬂg’*ﬁ‘iﬁi i

W _J,;‘“ N4 .h‘lrf}{iiis% '

f 3 ﬁm{l}” ) E i, B \9?;.‘
\

b

Ty
T T

Asiar

.
S & R
Jult

»

i T

il .
£ por s freange -.“}‘ &

H

[SSUPRN. ir]

=
SR

o

kil
?\ ‘!
A
EEH AN

YO S,

s
—
-

Vi - S

e R A U]
A3Ca

LOPACAE LIS TR g 1y gl

{343 FATHUM ALY £
phaa k3 DUCE SCHEVE Fiay

ch| drrp ' - i:#uwy}J
. N
\!F ¢ q dfl'l‘bl P RN

M e B N L L L




'Demand Foreccast. and Outline of Area

‘As mentioned in the foregoing, the service arca of the PW
‘Bxchange has a special area centralized avound steel material

- whelesale houses along the CharoenMuang Road and automobile

sales stores and vepair shops in the southern direction of the

Rama 6 Road and a mixed area made up of ordinary residences and

commercial district, The vesidential district has a high vatio

of old stfuctures and a rebuilding to middle-rise multi-unit

residences is being rapidly conducted in*recent years,

The spcc1a1 features of this serv1cc arca from the standpoint

of demand forecast are as fOllOWS.

(1) Although thetre, are few vacant 1ots for residential qltcs,

: the rebulldlng of old res1dences 15 gradually being cxccutcd

(2)"With'theICOmmorcihl.ahd'economic chelopmeht, it is envisaged
that there will be a demand growth in the direction of the
Charoen Muang Road and Rama 6 Road. '

View of Charoen Muang Road
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(3) As a consequence of tho metropolitan redevelopment program
in the vicinity of the Bangkok Central Station, it is
“anticipated that thero will be a demand growth in line with

the construction of high-rise buildings in the futuro.

Bangkok Contral Station Plaza

fable 4.3.1 Demand Forecast

T ]

1976 | 1978 | 1980 | 1982 | 1985 | 1987

Conmorcial Arvea 10,500 | 13,600 | 16,800 | 18,900 22,100 | 24,200
Residential Area | 5,200 | 6,800 [ 8,400 | 9,400 | 11,000 {12,000

Special Area 1,100 1,400 ] 1,600} 1,800 ] 2,100] 2,300
(Including Pre- ‘ :
Constyuction Area)

Total 16,800 | 21,800 | 26,800 | 30,100 | 35,200 | 38,500

Demand Growth Ratio'| 100.0 | 120.8 | 159.5 | 179.2 | 200.5} 229.2
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3.3 Primary Cable Network Design

3.3.1  Objective Demand for Design

30,100 (in 1982} of Primary Cable
38,500 (in 1987) of Sccondary Cable

3.3.2 PBntrance Cable Pairs

The ontrance cables for this exchange will all be cables to
be newly installed.

New installation 3,000 pairs - 4 ASP 1 Cable(s)
" 3,600 pairs - 32 Asp 8 ¢

e e e s SRR PP e et de At ek A S i B A e + e B At e

Total g 31,800 pairs

Of the forcgoing, the number of cable paivs for distrvibution
in this design is 31,450 pairs.
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3.3.4

Termination in Exchange

Termination of cables in tho exchange will be as follows:

MO

One vertical 600 pairs

In the MDF, although from the furtherest end frame will be

utilized in principle, 10 frames will be left vacant for the

termination of jﬁnction cables 1,800 x 2 and 1,200 x 2 and

the tormination of local cables will be carried out,

Installation of New Cables for Each Dircction

(1) Service Arca cut-over from KK Exchange

A,

New installation of conduits and increase in dﬁcts
will be made in the direction of Rama 6 Road and to
meet the demand in 1982, 2 cables of 3,600 pairs and

1 cable of 300 pairs will bo laid. In respect to

- the Petchburi Road, due to cut-over the existing

cables of the KK Exchange will bo utilized to satisfy
the demand in 1982, |

Now conduits will be installed on the Soi Phyanak

Road and to meet the demand in 1982, 1,800 pairs in

the direction of the Asia tlotel and 1,200 pairs in

the direction of Wat Phrayayang will be laid.

(2) Service Area cut-over from Pl Exchange

A.

B.

Conduits will be newly installed between M #1 to
MI #48 (Ploenchit M #81) for commection with the
existing route and to satisfy the demand in 1982,
6 cables with 3,600 pairs will be laid,

With the addition of 1 cable of 1,800 pairs to the

exiéting cable in the direction of the Rama 1 Road
M #48, the demand for 1982 will be satisfied.
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In respect to the Rong Muang Soi § and Charoen Muang
Road divection, conduits will he newly installed for

connection to the existing route. As to the far end

., part section from MI #55, by utilizing the existing

condui t route and with the addition of 3,600 pairs,
the demand for 1982 can be satisficd, Furthermove,
in preparation for the redevelopment in the- vieinity

of the Bangkok Station, 300 pairs cach will be placed

~in veserved in Pulling Boxes #26 and #28 (PL 47 and

48y,

Conduits will be newly installed in the divection of

- the Chula Soi 2, Tock Suon Luang Road and Rawa 6 Road

and tu meet the demand in 1982, 3,600 pair and 1,200
pairs cables will be laid. In the said scction,
furthermore, the 3,000 pairs cable to be distributed

in the dirvection of Chula Soi 7 will be also laid.

Conduits will be newly installed from M1 #7¢ in the
direction of Chula Sei 7 and 3,000 pair cable will be

laid to meet the demand in 1982,

in regard to the cast divection of Rama 1 Road and
the direction of the Phyathai Road from 81 #48, the
existing cables of PL Exchange will be spliced with
newly laid cables at MH #48 to satisfy the dewand in
1982,

Since the PL-.0S cable on Phyathai Road will be used
as a local cable for the PW Exchange, a 300 paiv
cable will be laid between PL M} #29 and Ml #90 for

cut-over at the cross-connecting cabinet #010.
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3.3.5 Selection of Trough, Direct Buried and Aerial Routes
{1} Trough Systcem

In vegard to the 600 pair cable (07 cablc) for the cross-
connecting cabinets #039 and #0940, since there are existing
troughs from the Pulling Box #14 up to the viser pole,

these troughs will be utilized.
{2} Dbirect Buried System

Although the roads listed below generally shouwid adopt the
underground conduit system, duc to difficulty in underground
conduit design in connection with width and form of the
roads and the traffic volume and also difficulty in using
tho aerial cable system from the construction of the aerial
line, the design is for adopting the direct buried system

using Stalpeth armoured cables,

A, Soi Samngam - 600 pair Stalpeth arwourcd cable,

B. Charvoen Muang Road - 200 pair JF cable,
{3} Aerial System

The roads listed below are scctions where underground conduits
should be applied but due to difficulty because of the narrow
width of the roads and high volume of traffic and, morcover,
the acrial system will be pbssiblc from the composition of

the line, the design is for adoption of the aerial system.

Name of Road No. of Cable Pairs
Soi Petchburi School 600 pairs
Soi Phyanark 400 i
Phyathai Road 400
ftong Maung Sol 4 600 M

n ] 13 2 3 00 1
Sonthen Phimon 00 ¢
Rama 6 Read 600 v
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3.3.6

3.3.7

line Loss and D.C. Resistance

The exchango cabloes have all been deéigned to be within the

allowable valuas as follows:

Maxiwum line loss

Maximum D.C, resistance -

4'9 dB

plan for Non-Removal of Cable

779 @

The PL-03 cable of 1,800 pair - 4 ASP (named PW-03 cable after

cut-over) will not be yemoved in the section below and will

be kopt in reserve For future demand growth.

3.3%.8

Socti

MH ¥10 -

MH #12

1

MH #12

Ml #10

MH #10

!

ML ft4 .
B #4 -
MI #4 -

M #4 -
M #5 -

CAB 010 Vicinity

Botween MU #79 and PL M #90

Cable to be Removed

Table 4.3.2
T P Span T T
32;. ............. Na, of_Pqirs ' Length muﬁfeaso? for Removal

Mt H47 2,700 - 4 ASP | 282.8 m. At boundary of KK Exch.
and no plan for use even
in future.

Ml #115 900 - 0 161.5 At boundary of ASD Exch.
and no plan for use even
in future.

M #1115 600 - " 161.5 " ' "

CAB #012 400 - " 183.1 Reverso distribution
(including riser portion)

CAB #012 150 - " 183.1 " "

200 - 44,5 Change in route,

400 - M 28.4 "
PB 5 200 ~ M 17.8 "
PB #S 200 - 0 72.5 "
M #5 200 - M a97.6 Remove small cable due

to saving ducts.

Ml #5 200 - " 97.6 "
M #6 300 - M 90.9 " J
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Seétion

No. of Paivs

Span

) ' Length A“Reason for Removai“n

MI 15 - MB #8 400 « 4 ASP. | 211.4 m, | Remove small cable due

o ~ to saving ducts.
MH #6 ~ MB #8 600 - ® 121.0 " _
MI 19 - M1 #96 600 - M 156.8 At boundary of ASD Exch,
| and no plan for use cven
in future.

MH 48 - PB #19 150 - ¢ 55.1 Change in duct attaching

position due to enlarging
_ . of manhole.,

_ " o - " 55.1 ' "

MH #74 - PB {74 1,000 ~ 4 PASP| 262.7 Reverse distribution
(conduit parallel route
and instruction of TOT)

b 400 - M 262.,7 " '

ML #79 - MI #89 900 - 4 ASP | 252.7 At boundary of PL Exch,
and no plan for use even
in future,

MH #74 - MH 175 1,200 - ¢ 239.0 Reverse distribution.

M #16 - PB W18 200 - " 18:6 o

PB #4 - CAB #019 200 - " 173.6 "

CAB #059 - CAB #0558 50 165.6 | Small cable _

s d . : . e ]
Total 3,394.7 m, '

3.4 Underground Conduit Design

T

3.4.1 Rolation to Hxchaige O0ffice

Hardwares in exchange office and the conduit (4" 36 ducts)

from the exchange office to MH #1 will be designed and con-
structed by the TOT, '

3.4.2 Suspension on Charoen Phol Bridge on Banthad Thong Road

() According to instructions from the City Office, no occupancy

of the main bcam of the bridge nor damage to the cross beam

shall be permitted. tven if othor mothods are taken, the

building of structures under the main beam in oxder to

maintain effective clearance will not be permittod.
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(2) In consideration of the foregoing, the method of suspension
under the sidowalk will be adopted and the acknowledgoment

of the City Officc was acquired.

(3) Tho nmmber of ducts to be suspended will be 12 and the Kind
of pipe will be 4" gélvanized iron pipe (G.I.P.),

Strength calculations are indicatcd in the PYW EX, Amiex-I11.

Charoen Phol Bridge

3.4,3%  Now and Additional Conduit Routes from Banthad Thong Road to

" Petchburi Road.
(1) Number of Ducts

A, Of the number of ducts between M #1 and M #2, it
was decided upon consultation with the TOT that the
number of ducts up to the point of crossing of the
Charoen Phol Bridge will be 12 and from that point

until connection with M #2 will be 8 ducts,

B, Eight (8) ducts will be newly installed between
Ml #2 and M 3,
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C. Eight (8) ducts will be newly installed between
MY #3 and MH 84,

. ‘The number of ducts between M #4 and M} #7 wil)
be cight (8) of which 4 are oxisting ducts and 4
w11l be the new additions,

E. Eight (8) ducts will be newly installed between
MH #7 and M 420,

(2} Manhole

A, The #1 wanhole is of the "V-3" type,

B. Mi #2 is expected to be connected in the future with
 the 12 conduits suspended from the bridge and is of
the "A-2" type design.

C. Since the M{ #3 will have 12 ducts of which 8 ducts
will be in the direction of the far end of the area
and 4 ducts will be branched to the Soi Phya Nak
Road, the design is of the "A-2" type.

D. The existing manhole between MU #4 and Mi 7 is of the
"A-1'" type and will not be enlarged,

8. The M #20 is an in-between manhole for connecting
the junction cable route and the local cable route.
This is a "V-2" type manhole and the standard drawing
number is 1083,

{3) Road occupancy position
A, “The new conduit will occupy the road side 1.65 m
from the curb stone of the sidewalk,

‘B. The additional condvit will be installed on the upper
8ide of tho existing pipos.

C. As to the susponsion position on the byidge, pleasc
rofor to the detail design drawing (ecivil works).



Occupancy position in new scction
of Banthad Thong Road,

T .
MULITREETRIIRET L T 1 LY
B LES 114 1T

Additional section on Banthad Thong Road.

3.4.4 New Main Conduit Route on Sci Phya Nak Road

(1) Conduits in the direction of Ml #34 - MI #36 are branch
couduits from MU #3,

(2} Conduits in diiection of MI #31 - Mt #33 are branch
conduits from M #4,
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(3} The nmumber of ducts will be 4,

(4) Road occupancy of the conduit route will Le detormined

by avoiding underground buried obstacles.

3.4.5 Conduits on Banthad Thong Rosd {Between Banthad Thong Road:
kixchange M1 #1 and Chula Soi 2: MH #68)

(1} Numbor of Conduits

A. Between MH #1 - MH #48 will be 16 ducts,

B. " ML #48 -« MI #66 will be 8§ M
G, " M Ho6 - MH 67 will be 4. ¢
D, " Mi #66 - M1 #55 will be 4 "

(2) Type of Manhole

A, Since the existing MH #48 is of the '"J-4" type, it
will be enlarged to the "V type. Please refer to
the attached detail design drawing (civil work).

B. The "J-3 type, standard drawing number 1082, wil)

be adopted for M #66.

G, Since MI #67 and M #55 are of the "A-1" type, they
will not be enlarged.

{3} Road occupancy position

A. Road occupancy of the conduit between MH #1 - Mi #48
will be on the road side 1.65 meters from the curb

stone of the sidewalk.

B. Position for road occupancy of the conduit from M 148
to M #67 will be changed to the same side as the
existing MH #67, that is, crosses mder the road between
Mi #48 and MH #64,
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3.4.6 New Main Conduit Routocon Charoon Muang Road and Chula Soi 7

(1) The number of ducts will be 4.

Road occupancy position on Charun Muang Road.
(2) Road occupancy position

A. ‘The conduit from MI #70 - M #97 - MI 198 will occupy
the position under the sidewalk on Chavoen Muang Road.

B, As to the conduit between M} #98 - MU #101, since the
sidewalk of Chula Soi 7 is narrow and there are under-
ground buried objects, it will occupy the road

(concrete pavement),
3.4.7 Other Changes

When MH #48 is partially cnlarged, the existing 3" pipes between
M #48 and Pulling Box M19 will become a hindrance. Thercfore,
the design is to construct a sepavate voute of 4 pipes of 3"
diameter and remove the existing cables in these pipes and

then abandon the cxisting 3' pipes,



3.5 Gas Prossurization System Design

3.5.1

3.5.2

- 3.6

3.6.1

Design of Inside Facilities

{1) Since the PW xchange will be a now oxchange, the follow-
ing gas facilities will be installed,

| ‘Air_nyor (type 1500)
- Moter Panel |
Alavm Panel

{2) The Air Dryer_and Meter Panbi will bc installed in the
: f'.MDF'Rdom, and the attachment of Alarvm Panel will be in-

the Test Room to facilitate Alarm.
Design of Qutside Facilities

(1) Attachment of pressure guard

Prassure guards will all be attached inside the cross-

connecting cabinets,

(2) Attachment of by-pass valve

In ordor to facilitate gas pressure checks at the branch
jointing points of big cables, by-pass valves will be
attached inside the following manholes in accordance with

instructions from the TOT.

Mi #8 - 09 cable
] - 08 1]
MI #8 -~ 02 M
" - 03 1]

Secondary Cable Metwork Design

- Service Area where Dirvect Distribution will bo changed to

System of Cabinet Distribution

Since all oxisting secondary cables in the PW Bxchange service
area are already of the cross-connecting cabinot system, thore
aro no such arca in this design work.
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3.6.2  Cross-Connecting Cabinets with Rescervation of Secondary Cables

Road expansion consthctiqn work is prosently being conducted
in portions of the Soi Auruphong Road, and the sccondary
cables will-be,héld in reserve in the following ¢ross-connoct-

ing cabinets.

1010 - S0 pairs of secondary cables
#o12 - 100 M "

4.6.3 Attention to be Paid in Joint Use Poles

In sections where joint use of MUA poles for primary and sccondary
cables are made, the section where the cable extension method will
 bo carried is as shown in the Sccondary Cable Detail Design and

for the other sections, the standard method will be executed.
3,7 Design of Rolovant Works

The work of laying 4 lines of junction cables will have to be
executed in line with the service-in of the PW Exchange but dis~- |
~cussions have alrcady been made with the TOT-in vegard to the cable

“torminating positions on the MDF, use of ducts.
3.8 Sexvice Arca Cutwbvcr Dgsign
3.8,1  Cut-Over from KK lixchange
Refer to Table 4.3.3.
(1) 04 and 11 (1-1450) cables

Bridge jeinting will be made with PW-08 and 09 cables at
Ml #8 and although bridge cut-over and loop cut-over will
be carried out, the cross-connecting cabinets 016 and
#1019 (PL, #081 and PL #113) will, after cut-over to the
PW-07 cable, be cut-over by locop jumper wires at the new

exchange.
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(2) Cross-connecting cabincts #068, #0369 and #1070

After the cut-over to the PW-09 cable, the vacant pairs
of tho foregoing loop clrcuits will Lo utilized for cut-

over by loop jumpor wires at the now oxchange.

(3) Cross-connccting cabinets 4077, to74, #1072, 4071, MOG7 §
K110 ' |

In the same mamnex at in {2) above, the vacant paivs of
the loop circuits will be used for cut-over by loop jumper

wires at the new exchange.

(4) Line loss and line resistance (maximum value) in the event

of cut-over by loop jumper wires arc shown in Rig. 4.3.5

6,5 dBi
T;nglSS Q

S )luvuxch.

below.

KK Bxch, 2.1 ¥m  Comnecting circuits

4.2 dB _ Jumper wires
730 ' -

Jumper
wires

Fig. 4.3.5

3.8.2  Cut-Over from PL Exchange
Rofer to Table 4.3.4
{1} 03 cable

The conductors of this cable will bo cut and connected
to the PW-02 cablo at the MI 48, and the PW-02 cable
will be cut-over by loop jumpering at the new exchange,
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(2) 15 cable

This cable will be bridge jointed with the PW-03 cable in
the MI #48 and the 15 1 1-1950 will be cﬁt~oyer by loop
jﬁmpcring at the new exchange. Cross-connecting cabinet
#028 will be bfidgé cut-over at the MI #77 and the cross-
tonnecting cabinet #1027 will be bridge cut-over at the
M1 479, '

(3) 02 Cable.

This cable will be bridge joiﬁted with the PW-03 cable at
tho MH ﬂ48 aﬁd the 02 : 1-250 and 301-600 will be cut-over
By loop jumpofing at the ndw exchange, The cross-connecting
cabinet #029 will be cut-over at the M #76 by bridge
jointing. Furthermore, 02 : 601-900 will be cut-over by
Jdoop jumpering at the old exchange by use of the junction
cable betwcen_thc PL and PW Exchanges and the vacant paixs

of the above loop circuits,
{4) 16 cablc (1 - 1400)

This cable will be cut-over by bridge jointing with the
PW-06 cablc at the MH 467,

(5) Cross-connccting c¢abinet #018

This will be cut-ovor by bridge jointing with PW-04 cable

at the cut-over point of the cross-connecting cabinet,
(6) 05 : 201-800

This cable will be cut-over by bridge jointing with the
04 cable at Pulling Box #40,
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)

(8)

9

(10)

PL Exch

wire

Jumpexr ' i

+

02, 05 § 16 cables (In diroction of Phyathai, Chula Sol
2 & Soi 7) ' ' :

The design is for the laying of{2,400 pairs botweon M1 o7

“and MI 172, 1,200 pairs between M #72 ~ Mit #75 and 900

pairs botween MH #75 - M #80 and by utilizing PH-06 :
1401-3600, theso cables will be bridge cut-over at Ml #75

and MH #84,

Cross-comecting cabinet 092

By utilizing the junction cable between the PL and PW
Exchanges and the vacant pairs of the above loop circuits,
this cross-connecting cabinet will be cut-over by loop

jumpering at the old exchangé.

Subseriber lines of 01 : 151-220 at the cross-connecting
cabinet #0310 will Le cut-ovor to the PW Bxchange but the
cut-over will be by loop jumpering at the old exchange

- as in the above sub-para, (8).

Line loss and line resistancc (maximum value) in the event

of cut-over by loop jumpering are shown in Fig. 4,3.6.

1082

- | ' |l W nxen,
2.3 ¥m ' )

5.2 dB Junper
689 @ wire

Fig, 4.3.6
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_ Table 4,3,3 . Cut Shect (KK Exch. - PW Ixch.)

~ 241 -

[ ut-ovor Point | Cut-over _}igt@g_}gj:‘ﬁ_ﬂ(:w@lg;g__z_n_gjg—l_":ﬁﬁg___l!g_._w_ Circuit

o . _f.Mothod |  Fxisting Mew Now Used |
Mt 93 B 04:%01-1400 | 08:301-1400 | 648

" o 04:1401-1600 | 08:1401-1600 .
PB #4 c 04:1401-1600 | 09:2551-2700 | g,
CAB #003 " | 09:2701-3000 N
Mt #8 B 04:1601-1700 | 08:3501-3600 | 83

" " 11:1251-1300 | 08:3101-3250 70
e " 04:1701-1800 | 08:3251-3350 | 92

z " 11:1501-1450 | 08:3351-3500 | 100

" " 11:1-600 08:1601-2200 | None

" n 11:601-800 | 08:2201-2d00 | 154
CAB 1019 ¢ 11:601-800 | 09:1-200 '
Mai 18 B 11:801-900 | 08:2401-2500 | 40

“ C 11:801-900 07:801-900. -

" B 11:901-950 | 08:2501-2550 1

" ¢ 11:901-950 07:901-950 .

X B 11:951-1150 | 08:2551-2750 | 118
M 4 o 11:951-1150 | 09:1551-1750 -
PW EX (CAB 1012) Lo 11:2451-2600 | 07:2651-2800 58

weoog ﬂOll)" " 03:1001-1250 o7:§fgi:gzgg 120

(e HG08) " 03:851-1000 | 07:3201-3400 | 19
KK BX (CAB #025) | ™ 11:1451-1600 74

g ||

"t s0) © | Miasiondso %

noo(n o p3l . ?i!ggélfggso "

v #34) " 03:1401-1550 87

noon o 135) " 03:1551-1750 115

2,211
B:  BRIDGE JOTNT C:  CU-OVER Lt 1LOOP JUMPERING



Table 4.3.4 Cut Sheet (PL Hxch.» PW Exch.)

[ M 475

R . w]mﬁfl"t_ over
) fut-ovm Pomt‘*w “Motho El )
M #48
1]
it B
11 c
" I
MU #77 B
1M 079 "
MH #48 B
(13
t1 i
i it
Mt #76 B
PL Ex (CAB #122) L
1) (" ”1'23) i
” ( 1 ”.1?.6]_ "
MH HG7 B
CAB #120 u
PR #40 i
1] 1]
I 1]
MH 184 1"
H 1)
T "
" H
;H

‘Name of Cablio and Line No. [Cirecuit
| EBdsting T[T Now T INow Used
03:1-1800 01:1-1800 1,411
03:1-1800 01:1801-3600 .
15:1-2050 05:1-2050 -
15:1-1800 03:1-1800 930
1511803-1950 | 03:3351-3500 66
15:1951-2000 | 05:1951-2000 30
15120012050 | 05:2001-2050 45
02:1-600 05 : 30013600 ;
02:1-250 04:2951-3200 163
02:301-500 04 :3251~3450 178
02:501-600 03:3251-3350 60
02:251-300 | 05:251-300 - 30
02:601-700 62
02:701-800 85
02:801-900 &7
16:1--1400 0311-1400 1,083
105:401-600 0411301 -1500 164
| e |y
oy o | o
02:1051-1200 06.: 1401-1550 90
16:2161-2150 1901-1950 35
02:1201-1350 { 06115511700 113
02:1651-1800 [ 06: 12011700 | 153
16:2151-2400 | 06:1951-2200 84
05:1201-1300 | ..2601-2700 53
16:1901-2050 $2851-3000 1
05113011400 | ,.,2701-2800 18
16:1851-1900 2801-2850 3
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Cut-over Point

P, lix (CAB #129)

“Cut-over | Naie of Gable aud hine Mo, -|Givcuit
1 Method | Existing New —  INow Used
| 1-150 i
| . 1s1-200 1751-1800
1 + _ 4
' 05:901-1000 | %% 2201-2500 83
1611551-1600 06:2501-2551 37
05:1001-1100 06,2301—2400 H
“1611601-1650 '2551-2600 4
" 05:1101-1200 | o 2401-2500 36
o 16:1401-1550 (- -7 '3001-3150 83
" 16:1651-1850 | 06:3401-3600 16
L 16:240]1-2600 16
PL CAB #1010
(11) Cable
5,890

BRIDGE JOINT
CUT-0QVER
1.00P JUMPERING
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3.9 Construction Period
Unléss each of tho following;Works are completed, the relevant
cut-over work at the PW lixchange canncet be executed.

1. KK-04 cable., -- Service-in of.ASDEEXChango.
2.0 KK-11 cable -~ Cut-over work to PL Ixchange,
3. PL-02 cable ~-- Routo. change work at PL Bxchango.

-Thorefore, in considoration of the work periods at both the ASD
and PL Gxchanges, ostablishment of such work periods will be

necessary,
3,10 Awount of Works and List of.Materihls

-Refer to the anmexed Table 4,3.5 Amount of Works and‘Tébles 4,3.6
to 4.3.15 List of Materials.
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TABLE 435 .. PW____ EX.  AMOUNT OF _WORKS
T iteM BREAKDOWN. Ry lremarkil 1T e

BREAKOOW N Q' vy REMARK t T E M BREAKDOWWN _ Q' iy REMARK

. POLE 8 MC. _ 69 ¢o 3. CABLE : 900 -4 ASPT e B 7. GAS EQUIPMENT

. . ' 600 -~ 4 " 6317

10« - — : METER PANEI e
300 -4 » 'v ER -1,

TovaL 69« 900 -5 . I ALARE  PANEL .

2. GUY (1Y UPPER GUY 6 M 79 ea. 600 -5 - — . : PRESSURE  GUARD 20 ¢

. to M 82 . _ 2005 ) Lo - TESTING  VALVE 18

CUSUB_TOTAL | gBbe | e [ e I O
8. CONDUIT 24 -~ 4" ——

AR DRYER MODEL 1500 1 co.

‘ he M 3 . | _ UNDERGROUND CABLE TOTAL | i2788.9 |

TOTAL ‘164 * . (4) AERIAL  CABLE _ 6 ~ 4" . 179.34

N —— e e e B iNCLUDF .
- AP 324 .2m .

{2) ANCHOR ROD 2 ‘87 co. : 600 AP B APIS) 1z - a* 1150

| CASBLE

400 -

_ M 271.6¢
o _ 300~

' 3 238.4¢ : .
¢ . 8292.494+ _ 6 - 4" — e

4
5/8"” 7 ::
4

My 7 a B 100 - 4 | 1a202.3
P
4
4

NS 2, 200 -

>

50 - ; 16 094. 7+
TOTAL 143 ¢ : 25 - ' 10936.9%
e - o 664.4, ' 3 - 3" —s
400 -

300 -
3600 -~ 32 ASP 3 614.7m {STALPETH : 200 -

3600 — CABLE

3. CABLE {1} UNDERGROUND CONDUIT CABLE

z 2 158.0- : Qo - . —— % 9. MANHOLE & TYPE - A I3 eo
2400 - . 8896 , |. C sp- . PULLING  BOX
1800 -

. 871.4, . 25 -5 —
1200 - | 203.5, _ t0-56 ¢ — : v
900 - . I 0945 » AERIAL CABLE TOTAL 54 114.9. , J |
SO0 - s 339.1. — o ,
300 -

( s 1 3748,
1800 -

1200 -~
900 ~

600 -~

(5. S R -
!
-~

»

4. POT HEAD 2400 P a. - . ,
1 800 P 17 * ) )

L {
1 200 P L
. —— . ENLARGE 9" TO "y (I

I O . . Y - G- Y
*

o
“

|

I

w

0 . AA('E‘O_SS#?CONE‘JE—_ T T ,.,.,(.;.6_..;__,_-__.._.(,.,....._f,, m’““”“j‘—" T —_— L,
\ N 5 cune chewer %02 Fx REGUILD
6 TERMINAL (1) TERMINAL 8OX . TYPE - JUF - &

300 -
100 - B , FOoR AERIAL 25 72 eq. P JUF -1 s

SUB  TOTAL 'l 546.6, Coe rsp G654 - . AL
T ] e P eIt oT 72 :
‘ P 49 .
{2) DIRECT BURIED CABLE : 10 e i Y M e
' a00 - 4 ASPT v 0 | STALPETH FOR BURIAL 20p —_

. SHEATHED .
600 - 4 122.0, | TND STEEL ' 5P —
300 - VoP —

. 2271, TA;’E ARMOC N
* [ URED CABLE
400 - JF ~= > [JELy AUED o TorAL
300 - 16.5. | CAOLE (2) TERMINAL BLOCK
- 200 -~
100 -

% 124.2 5 LEAD SHEATHED STUB 1Q0P e OO
: 328.4- . 50 P -

50 - 4 ] P49 Q- POLYETHVLENE SHEATHED STUBIOOR —
sUB_TOTAL | 172 | - : s50Pf -
19T AL o —

TS RS
.
!
+

[+

w

1

i

i

“
-
S

5

o
w
!

3

[ .
w

(3) TROUGH CABLE

2400 ~ 4
1800 -~ 4 ‘ e
1200 - 4

e e e o s e, 3 T e [— - SRS, - NP

4 e 7 O -
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LIST_OF MATERIALS.
— . — : - NO.1 OF 10

- L0 T L AE L lunr | euantity | rewark DESCRIPTION L X0 T L AR Lot | ouantiy | remask
_| CODE _ NQ | CODE MO | CODE MO | COOE NO

PW EX,

g ko o ot et e

GABLE OESCRIPTION

STALPETH CABLE _3600- 32 ase | | " tw | ssse | | AWEPETH _CABLE 600 - 5 Ap | - | g
v s00 b ase kB bbb ss00 L
800 A e e e B0 A b R 9500 |
20 a4 e S R L1 ¢ S S I T 4500 B i
ey A8 e e e e e e .

F U F S AR NNRR TN <t S S N F T E -S T -S B AR I e
e e e T B B o ' o .’ o 570_5 ) i . - - - . _
300 Bt . , oo - s f SR B
e e 800 S N L R Y B ‘ B b e _—

oo sees s | [ TERMINATING | CABLE 300 - 5 p ) ' VU T eee T T
oo teoon s e _ _ ‘ R

Gootoooe00- 5 ] | YELLY FILLED CADLE 50 - 4 _ B ) O
B SESUER I I U I T I R [ 11+ SEI I - ] B e 50Q7 _____ ’ ’—"u:— -

ot oaee= et e 200 4 ' 500

4

_STALPETH STEEL TAPE ARMOURED cABLE [

w300 AL ASPT b e L ) B R e ! HE e
600~ A4 oo ] R0 - T ] E B
A e0- 4 ot ] o e SR R
SRRSO 11 e, EURPSPSLRR SNSRI NSRRI S Sp— ] A E B e
: L ..1BO0- "4 : ] b 7 e Ea e - )
2400- 4 - I o : ] o o
600- 5 I IR ; - PR NS S
300- 5 ‘. i : e - SPRURERES AU (SO ENSUUIS) FETOUNUEE SR
CALEPETH  CABLE 10~ 4 AP , . | 500 o ) e e i [t -
U O RS - 2 ! s 3000 B - - e - S — .
A 90 4 v s BOQQ ) A - o — B I
. ..o~ 4 - ) - tospo | ; - - AU S S
! ' 200~ . : i . 9000 | e - ] P —
e : B00- 4 f S ...3500 : B R
' 400~ 4 ; o : 500 | B - - - P
R : 600- 4 .. ! .i... g (350 ) ) T
o ' N L R S R S
ot ' 50~ % ! ‘ o ; - -
L Moo s Y ; '
. 300- 5 7 , I - -1 - - N
' ' 400~ 5 ’ o . ] ) o 1 i **w |

241248



PW EX

DESCRIPTION

__C(_)DE NO

roT oh

CODE  NO.

CLAMP EXTENSION - ARM.

QUANTITY

LIST.

_OF  MATERIALS _.

NO.2 OF 10

REMARK

[T S P o - — -
FIGURE 6 CABLE CLAMPS-TYPE PA296  |§cil - 2002| PR 800 R
| CABLE LASHING CLAMP TYPE_ '0" BcH- 2000  lpce | esoo |
_ CAULE_ SUSPENSION CLAMPS(ONE BOLT ctAMP) [eci-2151| Ipce| 1000 S
o o Mg wwes poursTyeg | - - 2tss] ool soo |
__ CURVED CABLE_SUSPENSION CLAMPS 'Me" lgen-zizif § » | = 200 —
_THREE BOLTS TYPE] 1. R
| GULYANIZE STEEL XUNG GROUNO CLAMP |eem- 2198 | .
_STRAND GROUND €tAMPS  lgem- 2200| . 500
__GROUND CLAMP_(FI68) . cac0 | R
B CLAMPS 38 e b I e e
___BRANCH STRAND CLAMP (M) N Jtoo N
CABLE EXTENSION METAL_ARM TYPE #,  |Ec-2052] | » | 1200 R
NOSE_ctamp b quamRe
ADJUSTABLE HOSE cLAMP  1/2'- 22"  fees-opast | 4
B | U & 4 S s oo ozas| o )
] TR b [ HE 22 N - - o240 . ]
< R A St A S R L. T X )
RT3 L s M B N o
IR S - o250| ] ]
__GULVANIZED STEEL CADLE SUSPENSION HOOK  |S-524015]
. ANGLED THIMBLEYE BOLT  5/8" x 8" ECH - 1004 HpcE 100 )
: e o xlo" o002l s oo
) K2t b e 03 e 100 i
et LKk ] o
ot - x16" ‘.
. A i
R o kron ) N
o e . K" . ;

DESCRIPTION

_..DOUBLE ARMING poLT %4 x g"

- @ " =

X0
Xt

LXet

C MACHMINE BoLT W' x4’
S S I S
. o ) .« Xog

“ .
.
» *

CEXTENSION  SHIELD wITH BOLT

SRIP WUT

... PREFORMED GUY GRIP FOR TALSE DEAD-ENO
LRedtsy

oM

. PREFORMEOD

4 L3 +

+ . -

.. PREFORMED STRAND SFLICE

_BRIDLE RINGS 178 WOOD SCREW THREAD

qEeH oz

_| ECH - 1209

BUY GRIP DEAD- END 716 (8)

M

oM e
ECF-3132) .

I6M .

IOM

L BM

S rer
CODE_NO_

romhtos

-2z

L i g I

CODE HNO

BRI
| AL
Loooiersy) o

QUANTITY

S-A" A

REMARK

[s~si1a16 |
5 -511420 | |
s-sudzz| ,
5 -5i1k424 |
s 511426 |

Eer

-1002 |

ECF - 3131

JECH 1323
R 12 A
ML S

. Is-zs08 | . |
_|s -snsio] .
o lsesusia| .
s ~si11514]

. 10
SOV IS S
.,‘ — e e e e e e e

200 _-
00 |
300 .
N
doo |
.80 -

+
{3800 {

L ——

~24 9250



PW EX.

DESCRIPTION

GRIP NUT
FORGED EYE NUTS _ 70

. - .

MACHINE  BOLTS  W/z

GULVANIZED NUTS /8" BOLY SIZE

FXPANSION SHIELD STRAP ClAMP

. TWO: HOLE ,CQﬂD,L!!T
_ONE- IOLE STEEL CABLE CLAMPS
_FORGED ANGLE THMBLEYE /8"

_CURVED LIFT mme 5/8" {2'f?"x? % 3/16")

) GALWLNIZLO GUY WIRE

_PROTECTORS

_ B Lnsnco canu: _SUPPORTS 3/4 x|

L T

€008 wo,
| £ck - 3501

THIMBLEYE .ROD LIFT PLATE, PROTECTOR SUPPORT

AND . CABLC STRAPS

) GAWANm;D STFEL GROUND _ROD 'fa x5 w-_r .

¢ FEET

| ECH 6902

Lo

L3503

ECH MR

ECH -

- A222

AE

13/16 ' e

"/8 X 28' o
*,,,;5,,4_,‘ -

sl

LAG:SCREW. STAPLE. STRAP ...

_ uxa scmsws

5/IG" ! z'/z"

Ygx shy

.5..n8903

ECH - 102{

ot ,3/3";: 4 G!MLLT POINF
_ _._EQB__EL!?M;ALJET,J?,L,JXI,E,A,, _
A e x4 G!MLET_‘ .

_FOR_ SIDEWALK GUY. rirrme

_SERVISLEEVS  Sae (eMy

____oAL\mm zEu

) ST LE-.t smpu_

iiCH ?048

I:CIF

Hen 7140y

70431

B A 3>, L S
Jot.-g%0s| |
dom  -B206¢

?!Ol

I R

_CODE_NO

JUNIT

PCS

Eew-reda |

QUANITITY

PCE |

tC“ =8980 i3

B0

e e

REMARK |

BOO

T OF  MATERIALS

NO.3.OF 10

rmwu——‘;—‘m.-\-‘- s ta s

DESCRIPTION
. STRANDVISE

A ¥

WASHIER  WIRE  LINK

LLSQUARE e
 LONG SQUARE WASHER
CURVED  WASHER

. “

%

. ROUND
1] -

U WIRE S LINK - TYPE 5059
_ STRAND  LINK' I F16(0)
. STEEL FLAT CROSS ARM BRACES |
L CABLE EXTENTION ARM
ANCOHOR

. WCOD LOG FOR ANCHOR

SI0F - WALK GUY
O S L

GALVANIZED  STFEL
L ST LONCPIRE
5o LON 90

JM=GUARDS .

_ GUY  STR erq iNSULATOR TYPE

Sn6"- aM .-_T_fr’f-:. _

CWASHER B2 (2" <V 91"
I o - X L |
e @hehaxdentue

RODS ¥4" X_(REQUIRED

ONE_BOLT GUY AVTACHMENTS

CCURVED WASHER  Sra (212" x 22" 2 3ne" )
(2'a7x 2V < ety

*

+

CABl 0

(4%

si2" x 25 METER

Pt 22" LRy

5!8"(2 '/2 x ?’/2 x3’/|e x'/it’i I{OI.EDLW
I3 e ey
HOLE DlAM) | ECH
B

Y2 rza'c %e”

exaox e
(3'x3%3-3)
LENGTH)

FATTINGS FOR WOODEN POLE

(CONCRETE POLE | .

RO T
CODE__NO._

£CH
. -7252

JECH-9001 |
een8eas

EGH - 900|
:2°9004

+ 9043

jECH-9100+

=728l .

L TR36 |

- 9041 | ,
vo-e042 |

ECT-0073 1 -

AR

JUNIT

$- 518205 [

PCS

.
.

S\ D
RACAS N P -
.0 S
Y00
AL N

QUANITITY
CODE NO. { " ..

REMARK

300 | ... -
1400 R

- SR T I
- LN N2 S
| 800
_|PeE | R
N PCE | 300 |
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_— LIST._OF MATERIALS. _. NO.A OF 10

[ )  T.o.T [ yApAN | w_r_.__‘__-"-r : B o er | oaean .
DESCRIPTION cobE: NO CODENH&O- HHNIT QUANTITY ﬂi?j\f‘i“r - 720575'0““'”:.[-'_(‘)_“ﬁ‘ N | COYOE‘“N—Om —.CODE NO’”UN!T QUI\NTI.T‘\’ REMARK

STEARINE, - CEMENT, coMPOUND. | [T T 0 |_reoss sk 1o pes zeas . lees-izoo| . |ens| . 20 | . .
STEARINE {2506} i} 3307 tpeE | 800 SO OSSN (SRR NURUUE [N ST [N

 STEARINE  CAMDLE e tcs P L . _TAPE. BONDING - RID I DR R
_STEARINE T o e 7 B - BAG @50 |

- CEMENT 1006 /PC1 o ece a0 )4 ). el eo0 )} ]

. . 402 I R T o . eoo |
_ . U D AN S [ . _ _ A 600 R
scmcn KOTF o e ECS 0330__ U T P R S SR IR SO VU NS

Cwarer proor compouno . [Ees-oarol svoa |k [ oso f bt AN R R ]

, I I MY N R S  ADHESIVE ALUMINUM TAPE _N,o.,u 30"‘”x ao“fnou Eg__z__-_-__l_q_qq_ o nm 300 |
‘ MO!STURF PROOF COMPOUND D e _55 ?0 Y B e no PAPER TAPE o os0¥ e

I I I R I i BLASS FIBER T""E 2% . JEc2-l203| e | 2004

NO. | ADHENSION AGENT o sres s b b e eveaee nes oM. [ aeqy |t 000}

" NO 2 SPECIAL cOMPOUND (WiTi wARDNER) | | 3703 |ke | too ) 1 | e e - nez  zow. - -1008| 3612 | . | isoo | |

N03 T, e A X2 8 DU F Y ‘GFN”W’ " A AT TR -1 2-3 < I N R I

No4 .o qres 4| szon ke [ O I S T T B S R—

Cwo 4 T ummonery | sree |0 T ) | nonoing. copper TaPE  oMwu  ecz-toso]| 3srs |+ | oo | |
NOOS e ey BTOT yPCES MOD ) el ‘SCL”N{’? s b 3ss . e S

DESICCANT, DESICCAN CL_O_TH FLOSS $*LI< I I . de b CLCOTTON TAPE o 3gMMxzoM . lEc2 - ‘090 N ( o0 —
PROTEK SORB DESICCANT 1606 JECS-to20( |\ | & . e BOMMyaoM . 1 004 | 4 . b 7O}
e . o6 o |soocdeaby o &R TAPE 28" x20 2 _ | l e

N DFSICCANT CDRY AG(:NT) ) 5OG/BAG o E'CS - f09| 3031 |BAG | 3500 N S - _ S ‘2__"_ X___l_f_)'______ R R A T - N ]

| DESICCANT “_C,‘.@_*QU_!_W?Q_?_(__3_!3__3‘___?_5, b 3034 peE| ,!,o,,, e ELECTRICAL TAPE 34 x 66 i+ -1132 “ I ]
o rooomixASX B2 b s 1 )o..setass vape "’ X *00 R e -1+ T N TS D o

=B X 36X 36 e e __GLASS FIBER TAPE 38”"’* 50""nm O ST 12 N LA N 1.2 N

. - atx45x36 + ool b b te b ]} POLYETHYLENE TAPE 3™ goW. | - -1275| 3805 | -
e axa5x39 . I D A PO L 2 e N 5Oy ] 3606 | -
3rxasxaz - b4 e e S N I » - omack)  aoW, | 3405 | -

e aonasgas b o b e f b | vmcamzen rusoer A wo%. | sao6 | - | oy
e aaxasxas . 4w b | eo | || pve Tee ron TERMINATING JoINT 20, | . —3as| seus | . | g0 |
et Bl XA X B . AU SORCU SO L VU .._‘.k.Pﬁ‘?!ﬁ’ﬁ..l?‘flf?‘_‘f_ﬁ“_.'.’_E',F_E_.,,._..__.,,,,,_,.___.,,, ’,?_C_?_._‘“_'_:’_Q’ S R SN

o n...s3xasxB88 . L4 - : 2200 AR N S o e . — I R

o BBXAS XG0 e e Y b b e e ]
et BTXABX®2 . p . 20 e ] S ) R
PLAST‘G TUBE HTT‘NG F‘“"— COUPUNG o JECS - A500) e B oA xet e 00y e
et wmLgcourtane Lo ewsor| o f | ] CyN.TAPE e | zero | «{  iseo |
e e kERRULE o 1yo-gsez) b Lo b b seAcER TAPE

. I e -~ ] BONDING RIBBON  0.375"X 60”ROLL ECS- 4600( v 0 | "

~R2H3~264-



L LIST. OF _ MATERIALS NO.5 OF 10

tor. | eapan
CODE NO. | CODE_NO

DESCRIPYION RO T, i JAPAN L ar] ouantiTY | REMARK T DESCRIPTION

UNIT [ QUANTITY | REMARK
CODE__NO. | cODE _NO. | e | :

sotoer o NO. 50 TERMINATING SLEEVE Fixine BAND | . 4evi | | N

MOt SOLDER 2506 /ROLL = o e
K6 s/ROLL | ECS-spool 3302 (b LoNoyoo et [ Bessassl o aen 3 L

03303 | CNO IS ot lopnBesyf asid b

C(CREAM) SOLDER 100G /TIN_ | ECS-5722{ 3304 | TINP 990 | . oNoas0. v |y -s288[ 4Bt | P
& w ) R00G/TEN o 3305 o) NO. 200 * bt 4816

CABLE  FIXING  BAND

3300 [ROWL) 400 1L N0 TS . casie |

_ ___COYTON SLEEVE 3/32°x 3/4'x 900 (0.4MM ) . 1 ECS - 5021
. KESTER SOLOER___ 'e'x oge20iuBs) | Ecs-sera] |l e ek 3hax 700 g05 Ty | esoze| | ) e
o wgxouzswwes) | oeesesel i s Smewabavaco woes ) |t msoe3l 4
T S "/433}“200 (09) S

¥

N0 50 P.V.C.LIO FOR TERMINATING JOINT | €cs-3os0| | | | ] | _coMPouNp FIL\E0 PE SLEEVE FOR _0.4M _ Ecs-s050l L)oo b
NO P e eBos . s N A
CoNoteo s el e e e
Lo LK S SR ISR 1e:5Y; | IS B 56.'1 5% EUURIL N E i e
B v v T A L o CPLASTIC SLEEVES 0.106" x 3'x 250 (GREEN) [E€cs.seso| | 4 -
MO 50+ SLEEVE " | . 7 0¥ x x50 (DLACKY | v o esisyyooo )4 ]
N0 TS ,, et 048" w3 x250 (REQ) 4 o» -BED20 I
CONONOO. , e s o8 a¥x2so (YeUow) | v -sisal B
CNORES e ! D o o R R SRR SN SR S
NGRSO o pCE ) CPAPER SLEEVE FOR 0™ conoucTor 29%eAc {ECS-5iB0) 3001 BAGY 2500 -

’ ' B S LoLnsAs 3002 o B0

el
o

Noaes e vy b PLASTIC FILLED SPLICE SLEEVE  x 5850 (YELLOWR £€5 -s2000 |~ | .
No.150 o o I K R T S o st ' 0106x 450 (GREEMY| - -seory Lo 4o b
NO.20G_  * et ) L ‘ o o 0425 350 (CLEARY! o -seo2} |l

i e L A ‘ s C0MSx 275 {RED) L+ -spo3l b o4
_ N0 50 TERMINATING SULEEVE RECEPTACLE BANG | . s ) i X v e T oaabx 225 (BLUEY [ ‘' -sg04Y |V
L S . S | L N S IR SN SR R
JNoroo st i ) ) POLYETHYLENE SLEEVE FOR 0.32MM CONDUCTOR™OBAG! £6S - 5225, 3011 [ 8AG| 1000 |
oRoles J S S SR I . S l o3B30z | 200 4

ohaase e e PCE| - ' ) S R - TN T N D
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LIST OF  MATERIALS.

_PW_EX. NO.6 OF 10

s
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tpigtt ANNEX-T  Demand Forecast for Special Area in PW Exchange

Bldg,_Namo

Remarks

S i, s wm ]

o 19761 1980|1985
Vacanf Area 20 | 30 50 Bosido Sakol Hotel
Bangkok Station 4 § 6
National Stadium 40| 60 | 80
Vacant Area 60 80. 100 Near Chula Stadium
Chulaiohﬁkdrn- -
Univeorsity 10 15 20
School 3 4 5
Student Apartment 4 5 6
l Uacaﬁt Area | SQ‘ 70 90 - Soi Wat Sam-ngam
_ Chainakoyn Hotel 6 7 10
Temple | 4 6 10
Markot 5 7 ' S.
School 2 '3 o4
Pathumwan Hnginéering
School ' 5 6 10
Siam Motors Co. 63 | 80 .90
SR Motor 5 6 ?
* Grand Hotel
{rontal office) 35 a0 60
Baonpong Bus Co. 3 5 7
Thal Watana Panich Co. 7 8 1D
Vacant Avea 25 35 50 | Rongmuang Soi 4
Hospital y 8 | 10 | |
Touple 2 3 4
Siam Auto Co. 5 f 3
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Bldg. Namo

Vacant Area

“Thep Aksorn Schoni
Siai Motor Co. 
_Vacant Aroa
Bangkok Motor
Vacant Area
School
Pakdee lote]
Southerner SOcicfy
Asia Hotel
: Raj Panya School
Wat
School

n
Vacant Arvea
 Wat
Wat Duangkae School
IFactory
- Sitabut Bamrung School
~ Vacant Areé o

." T N

B 1 H

1976] 1980
7.1 26{
20 ':25
50 60
.2 .3
12. .16
10 15
16 20
30 40
2 S
5 7
3 4
35 | o
2 3
3 4
2 2
2 3
30 50
2 3
5 "
i0 15
, )
_5 IO
5 15
5 20

“TDomand Torocnst

et ety A

30
30,
70
4
20
20
25
60
a
10
5

50

20

© 20
20
35

1985 |

Near Charoenpol'ﬁldg.

S0l Wat Sam-ngam; -

~ Near Rama 6 Rd,

Kasemsan S0i 2

Kasensan Soi. 1

Near Rama 1 Rd,
Near Trok Salak?hin

1] "t it
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Bldg'-Namo 676] 1080 | i?qv;h
TrimitISuksa School 2 | 2 3
patumwan Police :
Station ' 4 5 10
Patumyan District 10 12 15
Apart..of Fire Station 2 q o
Iire Station 3 3 4
Rajathani Hotel 10 15 20
Rangkok Ceﬁtrhl ' ' .

Station 20 25 30
Station Hotel 5 7| 10
Watana Wut Vitaya .

School 2 2 3 1
Vacant Area 5 10 20.-;
Taiyu Association of C :

- Thailand 3 3 1
Vacant Aren 30 40 60
Patumwan Nursing Home 5 7 ld
Teacher's Apartient 4 7 10

n . 4 71 10
" " 20 25 30
o o 8 10 15
Vacant Arca 25 .40 60
" M 40 70 100
Sakol llotol 15 20 30
School 2 ‘2 3
Chulalongkorn High
School : 13 13 14
Chulalopgkoxn |
University 15 17 20

Pomand ¥orecast
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Remarks

Near Rama 6 Rd.

| Along the Chulé Soi 7

Along Suanltuang Soi 3
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“Temand Torocast

‘Bldg. Name (7e 1650 | 1085 Remarks
Now Building 25 27 | 30
‘Chulalpngkorn University | 26 28 35
Ice Pactory 3 4 5 
Railway Printing Houso 3 4 5
Tiveret Hotel 3 41 s
Kingpetch School 3 4 5
Vacant Area 5 10 20 Nbér'Gfave?ard’Soi'
. Kingpetch '
Srithong Hotel 3 4 6
35 Hotel 5 6 7
25 Hotel 4 5 6
Jaruni. Vitaya School 2 2 3
j Prathuangvit School 2 2 '3
Sudarak School 2 3 3
Sanyanukorn Vitaya School é__' 2 3
Wat Payayoung 2 2 3
Srisuk Hotel 4 5 0
Vacant Area 5 50| 100 | Near Graveyard soi
: . Kingpetch
- Flat 30 35 40 |
School 2 .3 5
“Potchburi Vitayalong- _
korn College 2 3 3
* Gas Station 3 5 8
Post‘Office :S. 10 15
Phothitat School 2 3 3
'_Vaéant Arca | 10 15 | 20 Near Rongmuang Soi 3
X i 5 20 | 30 | Along Petchburi Rd.
_ Women Association of |
Thailand = - 4 5 10
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W ANNDX-TI | .
CIIARQEN PHOL BRIDGE CALCULATION OF SUSPENSION lIARDWARE STRESS
1. Attachment to Bridge

A, .Design conditions

a) As shown in Fig. 1, 172 lines of $ 100 mu galvanized ivon
'plpes (G.1.P,) w111 Do attached by # 10 min suspcn31on
bolts, o

‘b) Allowﬁblo strass

1] Suspenslon bolt :
Gta = 600 Kg/em? (Allowable tensile stress)
ii) Suspension hardware
o Oita = 1,400 Kg/cm?

c) Suapension interval -~ 8.0 m,

B, Load

a) .# 100 mn G.1.P. (12,8 Xg/m)  12.8 x 12 = 153.6 Kg/n

fTotal 264.0 Kg/m

b} Cable ' ‘(9,2 Kg/m) 9. 2 X 12 = 110. 4 Kg/m

Load at one plﬂco of attachment 5.0 x 264.0 = 792.0 Kg

c). Suspension bo]t (# 16 mn)  (1.58 Kg/m)

d} Suspension hardwar (I-75 x 75 x 9} (9.96 Kg/m) _
' Load at one place of attachment 9,96 x 0.8 % 8.0 Kg (Use of one)

It-

¢) Suspension hardware (L-50 x 50 x 6) (4.43 Kg/m)
Use at one placo of attachment ~ 2 hardwares of 0.05 m,
1 of 0,10 m

0.2 % 4.43 ¢ 1,0 Kg
f) U type bolt (4 9 mm) (0.499 Kg/m)
Use at one place of attachment -- 1 bolt of 1.06 n and
1 bolt of 0.93 m

0.499 x 1,99 # 1.0 Kg
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C. Deotormining Size of Suspension Bolt

a) . Load P on ‘1 suspension bolt _
| s (792.0 + 8.0 + 1.0 + 1.0)/2 = 401 Kg

b} Calculation of tensile stress intensity

= P T 401 .;,.;. = i .. I 2
Ot = 5,542 TOE X 1.6 T 313.3 kg/em

L Ota = 600 kg/on® > o = 313.3 kg/em® - is safe.
Therefore, g 16 mn suspension bolt will be used.

D, Determining Type of Suspension Hardwares (L-75 x 75 x 9)

The suspension hardware will be the simple beam at the supports
which are the p01nt suppozted by 2 suspension bolts, and the
external force on the beam is the concentrated load. The beam -
itself will be calculated as a uniform load. '
a)  Maximun bending woment (Max M)
i) Concentratcd load

Max M (p) accordlng to P
. p = ?92-0 + 1.0 + 1.0 = ]94.0 Kg-

P = 7940 kg
W= 9,96 kg/m
| = 0.0996 kg/cm
ﬂmmm NNy
l /2= 34.3 cm 4/2=34.3 ¢ cn_|
- %=68,0 cm §
Max M (p) = _p& = 794, Q,%. 68.6 13,617, 1Kg -om
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1i) Max M (w) according to uniform load w

w = 9,965 & p,0906KE N

S 68, 5oKE oM

2 e g ?
Max M (w) = WA . 0.0996 x 68.6°

8 : 8
iii) Max.M (p +w)

Max M (p + w) = 13,617.1 + 58,59 Kg.cm

B

13,675.7
b) Tensile stress intensity

ot = M 13,075.7 1,130.2 Kg/cm?

7 17,1

2 = Section modulus

ota = 1,400 Kg/em?® > ot = 1,130.2 Kg/em?... Therefore, is

safe,
. I ¢ Moment of inertia
C) Deflection :

B¢ Modulus of elasticity

_opgd 794 x 68.6° Cem
YP) = 25787 " 48 x 2.1 x 105x64.4 = 0.039
4 5 x 0,096 x 68.6"
b .- | 0.002°"

Y(W) = s = =
() = S8BT ™ 384 x 2.1 % 10° x 64.4

Y(p + w) = 0,039 + 0,0002 = 0,0392 % 0,04"

o1
68.6 x ”3*(’)‘6 > 0.04

cm

1 , , _
L x5 . Therefore is safe.

300 ©

d} Use L-75 x 75 % 9 as conduit supporter.

e 274 -



2. Attachment to Wing Wall

A, Design Conditions

a) Attachment method is shown in diagram below.

i
&
1t
+
i
S
H
:
T

$16 mm Bolt

1 \QSF\i

: £

o

b) Dimensions of parts

Use L-100 x 100 x 7 for the A part and L-75 x 75 x 9
for the other parts.

¢) Allowable stroess

1,400 Kg/em® (Allowable tensile stress)

gty =
go = 1,300 - 0,06 (&/v)* [0 < &/y < 110]
go = 7,200,000 (v/£)? [&/y > 110]
Go = Allowablc compressive stress
d) Attachment spacing --- 3.5 (at maximum spacing)

B. Calculatlion of lLoad Bearing Power of A Part

The A Part will be the simple beam, and the load will be
calculated as the concontrated load as follows:
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P = 264,0 x 3.5 + 1.0 + 1,0 = 926.0 Kg

P = 926.0 kg

/ = 10,7 kg/m

= 0,107 kg/en

iR T TI

A a—40 Suglt b=57.5 cm | B

= 98 om ' J

Pab _ 926.0 x 40,5 x $7.5

max M (p} = —p— = T .= 22,004.3 Kg.om
g 2
max M {w) = 1"—%—— & ~-1-QLBX 93.: 128.5 Kg,cm

max M (p + w) = 22,004.3 + 128,5 = 22,132.8 Kg.cm

2.8 . 1,250.4 Kg/cm2

(7 (Section modulus)]

gta = 1,400 Kg/cm2 > 1,250.4 Kg/cm?‘ .+, Therefore, is safe.

2 2
Y(s) = ~£%%E JEEEuQ_gwﬁp.SG X 57.5 = 0.063™
3 x 2.1 x 10° x 129 x 98

5wt 5 x0.107 X 98y o
YOO * TR < 384 x2.1x 100x 120 © 01000
Y(p + w) = 0.063 + 0,0005 % 0,064°"

1 1 S ,
£ x = 08 X e > 0.064°™ ... Therefore, is safe.

300 300
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Calculation of Load Bearing Powor of B Part

Neutral axis foree of B Part is the component force {45°
neutral) of the reaction at A point of the A Part,
Therefore, it will be calculated as the Long Colwmm which

will bear this component force.
Neutral axis force Pe = R, A scc 45°
4 L
%£'+ Egﬁ) see 45°

926 x 57.5 . 0.107 x 98

= (P-5g + iR ) x 1,414 = 775.7 Kg

Length of B part 98 x 1.414 % 139"

-5$m = 4508 L., (45,13 < 110]
| [Y: Radius of gyration]
do = 1,300 - 0.06 (8/Y)? = 1,300 - 0.06 x 45.13% = 1,177.8 Kg/cn?
doA = i,l??.s x 13,62 = 16,041.6 Kg/cn’
[0oA = Load possible to be placed.)
Therefore, is safe,

A = gyration calculation

The (¢ part is considered safc from the composition and the

calculation will be omitted.
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b, Calculation of Load Bearing Powor of Anchor Bolt (¢ IQ min)

Tsa (Kg/em®}: Allowable shearing stress

2 .
: 'ﬂ B + :
s = Tsa'wgm.{Kg) Ts (shearing stress)

Thercxtérnal force that wil} bear on this anchor boli'shall
be the entireé woight of all suspended objects,

P s 026.0 + 10.7 x 1.1 + 9.96 x 2.2 = 959, 68KE

cm®

Ts = 800 x 2.011°™ = 1,608.8K8

1,608.8Kg > 959.68kg | Therefore, is safe.

3. Study on Effect of Suspension on Bridge Beam

A, Study Items

a) Watex supﬁly_pipe is presently suspended on the bridge.
in the event the telophone conduit is additionally -
suspended, the effect on the sidewalk bed slab will be
studied. |

b) The sidewalk bLed slab, as shown in the'followiﬁg diagvan,
will be calculated as a two-way slab supported on four

sides by the stringer and cross beam of the bridge.
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B, Load Weight Items
a) Suspension weight (Pw) of water supply pipe
i) Woight of water supply pipe (4 200 wm) -- 32.1 Kg/m

311} Weight of water in pipe

2
”3 x 1,000 = 2227 R 5:34 1,000 = 31.4 Kg/m
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b)

c)

iii) Weight of susponéion bolts (¢ 19 mm) -- 2,23 Kg/m .
0.8 x 2 bolts x 2.23 & 3.6 Kg
iv) Other hardwares # 0.4 Kg

The water supply pipe is susponded by hardwares at a spacing
of 2.3 m. Therefore, the weight Pw borne at one placé of
suspension is: . ' -
Pu = (3.6 + 0.4) + (32,1 + 31,4) x 2.3 = 150.1 Kg
Suspension weight (Pt) of conduit

i) Conduit and cable ae 264 Kg/m

11) Weight of suspension bolt (4 16 mm) -- 1.58 Kg

1,58 x 2.8 m t 4.4 Kg

ii11) Suspension hardwares and others -- 10.0 Kg

Suspension spacing is 3.0 .

Therefore, , .
| Pi = (4.4 + 10.0) + 264.0 X 3;0 = 806.4 Kg
Weight of slab and uniform loaé |

i) Slab woighﬁ: 0.1 x 2,400 = 240_Kg/m;

ii) Uniform load ‘ SOO.Kg/m

Total . 740 Kg/m
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C. lLoading Condition of Pw and Pt
Plane
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D. Max M according to Pw and Pt

The two-way slab (fixed on four sides) will be calculated

as receiving the concentrated load of Pw and Pt.

Sinco the deflection at the loading point of the beam with

both cnds fixed (width 1 meter) of two-ways x and y must bo

equivalent, the load ratio to be borne by 1x and 1y will be

computed from the following calculation.
From

Px ay® by® .- ay3 by

TIEN g T EL gyt

3 3 3 .
Poay . by .8
px = Ay Py 2 i (D)

P

Y ax® bx¥gy? + aytb 3 Ry eenee (2)

Therefore,
iy w e 150:1 1.8% x 0.7 x 3,0
WIXY * T3YX 0,73 x 3.00 ¢ 0.9% x 2,13 x 2.5
— 150.1 x 0.9° x 2,1°> x 2.5%
Y1 % 099 x 2.1% % 2.5% + 1.8% x 0.7% x 3.0°

po(x) = 2004 x L. 03 x 1.5° x 3.0°

¥ 1.0% x 1.5 x 3.0% + 2. 4% x 0.6° x 2.5°
brly) = 806.4 x 2.4° x 0.6° x 2.5°
YT 5 4% % 0.6 x 2.5% + 1, 03 x 1,57 x 3. 0%

- 282 -

t

i

:t'

I

50.83 Kg
99.27 Kg

533.33 Kg

273,07 Kg



a) Calculation of x-way

S 2 2 2
max Me(x) = _2_.1_)."_"_(3(_)..__‘1)&‘._}3){ 2 ,’i...ﬁ.(?,.f_’i_.’iﬂ_?gﬁ_3_.‘__.2“%1_‘_3_ = 13, 45K3
gx? 3.00%
£y -2 P'
max Mp(x) = fﬁﬁﬁﬂﬁi‘_m‘ﬁ _ 2 X 533.33x2,40" x 0.60% . 81, gng.m
93 3.00°

Bending moment of support point .

- 2
MW(A) ]jﬂp(ﬂ)(_)_ax bx = . 50- 83“2(4”'0-9 X 2.1 = -22.42

Ix? 4,0%

Kg.m

Pp(X) ay by?  -533.33 x 2.4 x 0.62 Kg. m
MT(A)'=’“““”133L“E*'" _ 3 52 - = -51,20

Pt(x) = 533.33 kg

Pw(x) = 50.83 kg

l Ly

Yo 4 2
Mi(B) = Pu(x) ay* by . =50, 85_}( 0.9 x 2 10 _ “9.611(3.:11

4x? 5,0%
Py au? _ ’ 2
M'i'(B) = -_IA_(_}_(..)A__:_[_%_,-P_X_ - __53_133_2‘._2;1)( ._-JH(E. = “204'80‘{3""
2x? 3.0°
Therefore,
Kg, m

max My + T)(x) = 13.45 + 81.92 = 95.37

Miw + T](B) * ~9,61 « 204,80 = :?lﬂ;ﬂlﬁg'm
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b) Calculation of y-way

' maﬁ Mely) = 0070 7

2,57
= 2'0. 17Kg.m

Poly) = 273,07 kg |
Pu(y) = 99.27 kg

ﬁ% | y i. k

D .

a=1.00 M~ b=1,50 m o

R & T
_a=1.80m b=&7QL W
. gy = 2.50 m

max Mp(y) = Mo 2

. 2 e
. g__?s 2/3.Q?_X 1.0 X 1.5 e 78.()4Kg‘m .
2.53

Bending momont of support point

Mw(A) = Puly) ay by* -99,27 x 1.8 x 0.77 -14.01%8
| Ay® 2.5
Moeny = PO By by 59307 x 1,0 x 1,52
CWP(A) T = : 2U X e -98.131
. 2
Mw (D) = ‘Pj@ma_yf by . z99.27 x 1.8° x 0.7 . 46 00
TR 2,5
_ o , ) , _
Mpey = Fr0) 8y by . c2TR07 X LOTX LS L 6554
| oyt 2.5°
Therefore, .
' . Kg.m
Cmax Mfw + 1) (y) = 20.17 + 78.64 = 98,81
Kg.m

'}

-112.32
-101,56Kg.m

Mlw + TI(A) = -14.01 ~ 98.31

n

M{w + T) (D) = ~36.02 - 65,54
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B,

Max M according to Slab Weight and Sidowalk Live lLoad

In case ly/1x = 0.833, comparative example from the Tablo i is:

o= 0,01176 8= 0.02448 Y = 0.3254 & = 0,6746

7

| | W 740 kg
max Mx = g.w. Q%2
= 0,01176 x 740 % 3,02 %__LJ‘_L__LLLLVL_L_L‘I‘.JLJL&LI%%
= 78, 32Kg.m . o x = 3.0 M
By = 2.5 M
max My = B.w,Ry?
= 0.02448 x 740 x 2.5% = 113,22K8"
Bending woment of support peint
) .2 1 - . 2 _ Kg.m
Mx = - IV 2" = - 3 0.3254 x 740 x 3.0° = -180.6
1 2 . -1 : . , 2 Kg.m
My = - 1% S.w . Ry* = « 15 X 0.6746 x 740 x 2.5% = -260.0

. Maximuwm Bending moment

95.37 + 78,32 = 173.6058M

max M(x) =

max M(y) = 98.81 + 113.22 = 212!03Kg-m
nax MA(x) = -73,62 -~ 180,6 = _254.22Kg.m
wax M3(x) = -214.41 - 180.6 = -395,0158™
max Mp(y) = -112.32 - 260,0 = ~372,32KEW
max Mp(y) = -101.56 - 260,0 = -361,56 8™



Therefore, Maximum bending moment of x-way is:

Kgom _ Kg.cm

max Mx = -395.01 -39,501

and Maximum bending movent of y-way is:

max My = 372,328 M

= 37,23288:¢0

G, [Effect of Bending Moment on Sidewalk Bed Slab

Bffective height of slab: d  Stoel rod cut arca: As

ae /Y As = C,/ Wb
gea = 50 Kg/cm2 Allowable bending pressure

stress of concrete

gca = 1,200 Kg/cm2 Allowable tensile Refer to
stress of steel rod } Table 2

Ci = 0.345 Coefficient

Cy = 0.00277 . "

a) In regard to x-way
d( = 0.345 /F9E017100 = 6.86°"

e e e o 2
As{x) = 0.00277 v 30501 x 100 = 5.51°"

b) In regard to y-way
: . {-..,_.....“-....-_..__._.. cm
d(yy = 0.345 37232/100 = 6.66

______________ — 2
As(y) = 0.00277 Y 37252 % 100 = 5.34%"
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K, Calculation of Sidewalk Red Slab Thickness and No. of

_Roinforccment Stecl Rods

1) Since the thickness of both X way and y way is 10 om
and riso of reinforcement steel rod is about 2 om,

cm : .
x way d = 6.86 m Therefore, even when rise of 2 cm

is added 8,85,

S 8,865 < 10"™ .. is safe.

i

y way d = 6,66 Rise of 2 cm, total £ 8,66

8,66™ < 10™ ... is safe.
-1i) No. of reinforcement steel rods

a) X way
Distribution bar ¢ 6 wm

Main reinformcement ¢ 10 mn
0.7854 om?/no.

’ ] . ’ ’ L] ’ . *
o 9010=00em '__w__ﬁm__qscaa,w
e 100 on ]

From the above diagram, 10 round steel rods of 4 10 wm arc
used,

Ve
As = 10 x 0.7854 = 7,854""

Clit

2 .
S 7,854 > 5,510 Therefore, is safe,
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b} y way

$6 mm ¢ 10 mm

SCm 6815 = 90 cm - me“*ﬁ45 cm,
| 100 cm

2
As = 7 x 0.7854 + §,498"

P

. 2 2
5,4980m > 5, 34" . Therefore, is safe,
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Table 1. "Bcnd'ing Mowent Coofficiont of Two-Way Slab Bearing Uniform Load

{(According to (11) fornmlé and (12) formula)

060 | 050 ] 050 ] ono BTy | 110 } 12 ] } 140 l 150 !

am el 00w 001633 Du2253 003031 BAIRIE 0.0a3as) 005LN] 00587} 05T 007210,

A| O0SZY DOBIGL 005312 QUALTE UNIGIG 00207 00217 002035 DTIN 00321

s s o147 0.1036 | 00900 Uo‘*b’ 05000 | 05942 | Q6716 407 07'13| 0.2330

JL :] S| 0B53 1 OS061 | 00N | 0COUS | 05000 NGB | 03250 D30 0263 | 01630
. [

¥
| b 32 et .
e | 001172 cotool 002230 002708 0.03311! 0.03512 001286 0.04067] 001059 0.05258
8 00!3(‘?. 063315 U!}I;»IB D035%4 Oi}a‘u’li GAENt02] .0ue2a D200 CUGEOTT B,00700

el Q] 02007 03151 | DA050 | 06212 | 04143 1 07851 ) US383 ) U7 | 00057 00263
ly | 075531 05240 | 0401 | DTS | 02357 | 0.2M6 01617 | 01229 1 06913

0.0732
e e S ! O FEOR SRR S S
e A 0DLLIIL 00150 | 0.019% 0.02334; 009603, 003923, 5031 0.0320¢) 00@!!.’; 003537
R 0.06204] 001626 003383, 0.02460) 0.0)705 0.01370; 0.00983 000743 G009 0.00141}

E E, 03032 | W36 06709 § 07061 | 08333 | 05708 | 0.9120 | 09816 | 0:0305 | 99520
HHA,:."LI .

5] 06003 ;00501 | 03231 | 02336 | 01667 | 91202 Ol)abtll 0061 | D193 | D280

A-”-*""? @ 000065 0031(\(1. 00160‘*; 002147 0026!!/ 003911:, 0"3&}) 00 l’i‘l 001310 005%0
e A1 00700 0620 D006 D03%E 002002 DEAYS DOITEE D.014Y i)l)nnI DO

¢ 2o Y] 01147 T 01936 | 02006 | 03062 2 0.5000 1 05812 | 0.6746 ; 07407 1 Uu‘ld.u 0.8350
»‘/#”m;w; 0.5353 OhUb-l D700 | 0.6038 0.5900 Orll)otrl osmi 02393 020[33| 01630

f{—mw-w{, o I)UO‘.-?D 00!10& 0.015C9, 0(!!900' 009?63 00":;741 00'?:\)5 (10.030 0932241 003366
...... (A1 001835 004013, 0.03225) 002310 Q0197 Q01532 QLN U!J(}J)E- O0uE 000572

& D203V ] 0.2 A1 04300 1 93675 | 00067 07459 1 020057 mza\ni 05318 ¢ DM0L

5| D9 06756 | 0.5107 | 4325 | 03333 § 02516 1 04013 ¢ 0.1980 0115:1’ 0.089y

.m_.fr/:l,x/: __________ P Saahigl Mhsadtdt iaatinst ikaas ,J B Ei f Basaed
----- 090436% 000718 001052 001576 0.0570% 0w21asl Gazss] oaey !o‘ ucwm f03124
_M,d/ O362 00z001 0.02383 002174 D.017N Ut)llbﬂ DOEIFY. D060 (}nu.m, Ofmhlb
0.1047 [ 01936 | 02906 | 0.3962 | D.5000 1 03012 © 06756 | 07407 [ 0.7035 | 03550

b0 ’ 0.8853 080614 070691 | 06u33 | (5000 I}AOﬁ’ 03234 1 Q?og.sl uzunai ¢.1630

a?l.z

Note:
(1) cand B are maximun positive bending woment cocfficients
X way and_? way respectively.
_ : ang2
Bieky,”

i

X way naxhx
Y way maxMy

t-

(2} ¥ and § are load division ratio of X way and y way

rospectively.

{3) Supporting point moment will be derived from the following
formulas for X way and y way respectively.

a) In case of one end fixed and other end simple support

X way Mx = . %’Y‘"ﬁx?‘

y way My = - -% 61,&),2
b) In case of both ends fixed supports
' X way Mx = - »1!5 YRy

¥ way . My = - -ilé-_swlly?'

Wheve w = uniform load
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(kg'jcm‘)

40
45
50
55
[
65
70
75
80
85
80

Table 2.

s-*l 400 Rg/Cm

¢y

0. 430
0. 3%
0. 360
0.334
0.313
0. 295
0.279
0 26_35
0. 233
0,242

Cacfficient €} and Cp

Ca

0. 00184
0. 00205
¢, 80224
0. 00244
0. 00263
0. 00281
0. 00259
0. 0030
0. 00334
0. 00350
0. 00368

{(In case N =

gy= 1 500 Rgi(, m'

¢

0. 440
0. 100
0. 367
0301
6,319
0. 300
0. 234
0. 269
0. 257

dpre l GUO Lg}cm'

15)

R N e

o | e Ve e e e
0.504 | 0.00200 0.518 -&mnri 0.533 | 600153
0.445 | 0.00229 450 | 0.00263 1 0469 | 0.00182
0.40t | 0.00257 0.411 | o.00228 0.421 | 0.00204
0.366 | 0.00285 0.375 | 0.00255 §  0.383 | 0.00227
0.333 | ¢.0031 0.345 | 0.00277 0,353 | 0.00218
0.315 | 0.00337 0.321 | 0.00309 0.328 | 0.00269
0.295 | 0.00362 0.300 | 0.00323 | 0307 | 0.00290
0.219 | -0, 00387 0,234 1 0.00345 | 0.289 1 0.00310
0.26¢ | G.00411 | 0,269 | 0.00367 0.274 | 0.00330

b DU, B

- _C,; aﬁ _n.(_::_lv., ml_._r-..(;_l_. s
0. 00267 0. 449 0. 00153
0. 80186 0. 408 0. 06470
¢. 00204 0,315 0 00157
0. 00222 0.347 0, 00203
0. 00239 0.324 . 00219
¢, 00256 0,305 0. G0e3s
0.00273 0. 258 0. 00250
0. 60230 0,274 0. 062453
0, 00305 . 261 0. 00280
. 00320 0. 250 0, 00294
0. 00335 0. 239 0. 00308
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