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Realize Major Saving in Labor
Costs in Underground Laying
Use Only EFLEX for Conduits!

As cities become more crowded in
e wake ol indusing) development,
there 5 a growing demand for cables
Far powaer fransmission and distriba-
ticn to ke laid in the ground. Untl
recantly froughs, asbestos pipes,
Hume pipes.cast inon pipes, and PYVC
pipes ware the maost popular choices
for undenground cable systems.

Bul all of these shara e disadwan
tanes of beling mflexkle, short in unit
length (thus reguiring many joints)
too heavy, and froublesome ininstall.
In addition, shortages of labar can
also raise costs and delay installaton
of these pipes.

EFLEX-"corrugated hard polye-
thylene ducts™ (F.P) developed by
FURLUKAWA ELECTRIC.

Sparaly comugaied, EFLEX has saweral
times as much flattening strength as
ordinary uncorrugated plastic pipes
and is remarkably flaxible and easy
10 hiandhe

Easy to bend, strong &nd ecanomical,
EFLEX replaces convenlional pipes
and has already been used extansivaly
in FTIELRTY urldurgrwrﬂ cabile inskalla-
tions to favorable reviews. EFLEX
won an award of the U5 Wire
Association in 1968 and was also
awardad tha 111h lchimura Prize in
Japan, i was produced in Thalland
by Bangkok Telecom Co. Lid.

EFLEX is Suitable for a Wide Variety of
Construction Sites — Roads, Parks, Schools,
Factories, New Dwelling Projects, etc.







EFLEX Offers a Range of Merits

Not Shared by Conventional Conduits
Such as Steel and PVC Pipes

- ™
% Easy to Bend

Boecause of its corrugations, EFLEX

can be bent freely and can be gas-

iy laid around obstacles,

Avallable in Continuous
Lengths
EFLEX is available in continuous
lemgihs o overcome problems of
inst@allation and save labor required
im coupling convenlional cable
conduits. This saves costs and time

neaded lor installabon work

e ™

4 Mechanically Strong
Corrugations give EFLEX high flat-
tening strength. EFLEX does notb
collapsea in the ground.

o g N

Allows Easy Cable Pull-in
EFLEX'S low coefficient of frichan
and inmeral pulling  wire make it
aasy to pull cables in. Thus EFLEX
prrmils longer distances batwaen
handhodes.

7 ™
wd Light-weight

Made of polyethylens, EFLEX is

much lighter and easier 1o carry

and lay than the troughs, Hume

pipes and other conventional cable

conduils,

rr" 5 Highly Corrosion and
Weather Resistant.

e
) Safe

Flexibde amd resistant 1o pressuns,

EFLEX i safe against eanthguakes,

and ground subsidence, e

-

Economical

Considaring all of thass foaturas
EFLEX is far more economical than
other cable conduits, It can be lasd
mare efficiently in a shorter lemgth of
e and demands lewer handholes




EFLEX - the New Cable Conduit,
Well Designed to Reduce Installation
Time and Costs

Light-weight ** TR Easy 1o handlo [P
Less Friction ** [t Less handholes reguired SRR
Freely laid around obslacles E e
Requiring shorter
Mo rubbde, filling concreta and shell
O | ey installation time
Flexikle and economical
Ho bases and bolelers required [Fowsdzi
Adaptable to ground subsidence 5
Long Less joints required TR

* Welght per unit length (per 1 HE3-m) ** Coetficient of friction

The abowva features of EFLEX can
be summarized as: “it requires
only simple insiallation and is all
raund mone economical,”

Humea pipa
Hard vinyl pipe

b Bl
I B |

34 kg

EFLEX Is Available in Many Sizes
Ranging from 30 © to 150 0 —
Ready to Be Delivered upon Request

——

Thie standard dimensions of EFLEX are
as shown in the table below. A pilot
wire is provided ingside EFLEX in tha
course of its production. it is connected
with the cabla pilat wire 10 pull ihe
cabla in 1o the pipe. EFLEX is, as a ruls,
shipped from the factory, wound in a
call, & pilot wire has an allowable — 1
tensile strength of 50 kg.

| fure ood eV N o]
DT Dl T

Frich e | — il 1 ok raius

Pilg1 ware

= Table of Standard Dimensions

a0 ‘ 40 1.4 i oz3 o) 1.4 x 0SS

30
;D_ﬂ L 50 1.4 L) 036 Ealdl 15X 0.7
B @ w2 B 1.8 5 oA 00 1.7 X0.7
oo @ 130 o0 2o 3 1.1 10 1.9% 0.8
1268 &0 125 3 ] 1.6 100 2.05 X 1.0
150@ 188 150 25 44 2.3 &0 17K 1.25

# 'When purchasing EFLEX, it is recormemnded thal its nominal diamealar be mare that 1.5 times &3 lange &s the oubar
digmeter of the cable 10 be accommaodaied.
& Dimansions ather than the abowve standands are scceptable. bul requests Tor lonper dimensions ceannot akways b= mat
due o rarspardation consideralions
Remark: EFLEX SIZE O 20088 {(ID)WILL BE SUPPIED ORIGINAL TYPE. FOR ANY FURTHER INFORMATION SUCH AS PRODUCT
STRUCTURE, SPECIFICATION, WITNESS TEST, KINDLY DO NOT HESITATE TO COMNTACT US - TEL : 0-2653-2550 EXT : 329, 330, 331
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EFLEX Offers Excellent Properties —
Exceptional Strength, corrosion Resistance,
Durability and Resistance to Chemicals

“Material Properties (for refere

nce)

Decription

Density
Wicat sofening poeinl

Britlle temperaiune

Tharmal sxpamsivily

Torsiodil rasiatance

Hardress
Oil msistant leasile strength
risssic] uad e

Oil reaistant slongation
resicual ke

e

Hiuirl aging 1ensile strength
residual mbe

Hisal aging skongabon residual rate

Enwiranmental cracking resislance

=85%
=200r

| Mamarks. Chamical resistancey
Standard SIS K - 6760 i Temperaturs

A5 K -sETO e lﬁ'c | s0'c | 75
JES. K -E73% % hydroschloric acid
ASTM D -656 20% sulphuric acld |
JIS K - 87 | | 0% nitric acia o |
JIS K - 6781 | | 205 acetic acid
JIS K - G751 % caustic sodn |
JdIS K- H-I'ﬂ'l 1S Ammonis watcr [
ASTH D -..;.||;||;|q e JIELClass 2 |nnﬂm... il
JIE K- 7072 Ep— [
A5 K-6TZ3 | 50 toemastin ' '
i {15 ail, clanad) CrmsL
15 K - 6723 70 ¢ x 4H P I

------------ - Eihanpd | [ i
JE K - 672390 't ¥ BEH

Wil &

S5 K-57Z3 |

carrugated riged polyetllens ppes,

The Japanese Industrial Standard JIS C3653 for “nsiatatior
Methods of Powar Catles Baried in the Groumd™ was sat n 1587
EFLEX maats the standard for specified performance af




= Product Characteristics
Tensile Strength

Whan EFLEX, both ends of which have
bBeen specially processed wilh lerminals,
is stretched axially, it displays tensile
strengihs lor different sizes as shown in
the top Figure. When released from an
approximately 40% elongalion, EFLEX
returns ta its orfgenal state without retaining
any permanent strain, In addition, ils
joints demonstrate the same strenght &5 its
miain by,

~~ (IO o~

Flat- compression Characteristics

When compressed babwean two parallel
plates as shown in the sketch below,
EFLEX displays the relationship beteesan
load and elongafion according o size as
shaown in the middle Figure.

v

Load - withstanding Strength

Far thiz, EFLEX was buried 1.2 m under
the ground and was rum over by &8 truck.
The flatening delarmation was measurad
with a strain gauge and showed that
EFLEX was scarcely allected, demon-

strating sufficient strength,




EFLEX, Long and Easy to Bend,
Facilitates Installation and Saves

Installation Time for Cable Conduits

EFLEX, if used as a cable duct, should
be laid in aocordance with all items
prescribed in the Electrical Equipment
Technique standard and all other
applicabds laws and regulabions. At the
congtrection site, therelore:, EFLEX
should be laid im accordance with the
standardized laying proceduras
described balow.
« Trenching
The trenching width is determined by
T number of EFLEX laid., Howawver,
the widith should be determined
accoading to considerations of econamy
and safety associated with the laying
aperation-it is necessary 1o follow all
safety procedures so ihat landslides
do not ocour at the minimum width.
Th lower-most EFLEX should ned be
laid directly on rocks and pebbles. It
is recommanded that the excavaled
area should be levelad and then coverad
with sand betore laying EFLEX,
» Laying
EFLEX showld be laid carelully so as
to prevent sodl, sand and water from
antaring it through the end mouth. I
the EFLEX delivered to the site is
wound in a caoil, it should be laid in
accordance with the following procecure,
The coiled EFLEX should be rolled
along the trenched ground, held by 3
or 4 laborers 1o avoid deformation .
Im laying EFLEX, it is necessary o roll
its coil along the crute, If pulled along
without relling, EFLEX will bwisl as
every turn of the coil is stretched
sirasghlt.
s Armangement straightening
sand filling
When 2 or more EFLEX are to be laid
in parallel, the respective EFIEX should
be arranged with the specified
distance as shown in Fig & To this end,
a simple gauge shown in Fig. B
should be prepared to straighten the
laid EFLEX every 3 or 4 melers.
The straighten=d EFLEX should then
be held in place with sand ar The
aguivalent. and the guage should be
removed. EFLEX should not be laid
on pipe saddles which have been
used for comventional Hume pipes.

« Passing test rod

‘When laid completely, EFLEX should
be chacked for straighlening and
intetnal void. Test rods should be
selecied according 1o the size ol
EFLEX, Pas=zing of test rod is
fsommenad in provisional Burging
and when EFLEX systems are laid
commpherhehy.

Size of Test Rod (for reference)

» Filling

After conduits are checked for woid by
passing a lest rod throwgh e, [ in
the trench o complets the laying.

= Cable pulling - in

Cabdes szhould then be pulled into the
EFLEX Dy ulilizing the pilol wire
previously accommodated in the
EFLEX.

writ : mim

1250 | 1500

130




Parts and Related Products of EFLEX —
Ensure Safer, More Reliable Cable Conduits

Cable Conduit Model

A model for a manhale and autdoar
rising terminal is shown below. For
EFLEX, the 1ollowing 16 pans or related
products are available. Select the
appropriate products in accordance
with purposes.

Parts and Related producis

Furpose

Type

Sarnight jmining mslerinis

Far Joining EFLEX units togesiher

| For EFLEX sires

Jaining materiats for EFLEX to othe pipe

Far joining EFLEX units to other pipes

| Variows in accardamnos with maded pipes

Bulimaunth

Far finishing manhale walls

For EFLEX sipes

Faor olosing the openéngs of spars conduis

For EFLEX sizes

Ballmauth with cowse:

1
B
k]
4. | Wabtsrprool cap
E
-1 'I'l'uhurpmn'rw_ull sealing compound

{Sand Preventhve)
& | Dl end
{Sand Prevantival

7. | Waberproo! materlals bor EFLEX In mankole

Tes prevent sand from enbering spare cenduiis

Frr EFLEX nipes
Tao-agent type

Far watarproal inealmsent aof manhole walls

For walerproal irestmesnt ol riging berminsls

Far EFLEX aizes aach for aingla and for
multiple cables.

Far EFLEX aixe aach for aingle and

Tar mulliphe cables

2. | Butier maerialn

For reinforcing the outside of manholes

For EFLEX sizes

10. | Clamp
11. | Universal band [commercially awvailksble)

Far aaciusity of larminal bakes.
For secuniy of slectrical poles

Far EFLEX sizes
For 50 mmd or less ard for 80 mmed or up

1Z. | EFLTE

For preventing damags during-tranching

20 mm thick, 300 mim wide and 1700 rem kong)|

13, | Signi tape

| For warming against damage during trenching

0. 18 mm thick, 180 mm wide and 50 m long

14. | EFLEX

15. | Rising end protector icommercially available)

18, | Other pips




Joining and Finishing of EFLEX Ends are Made

Easy with the Straight Joining Technique and
by Using Waterproof EFLEX Materials

within a Manhole

s Straight Joining Part

(for joining the EFLEX

system together)
m Straight joining procedurs

{high joining bype)

for 300 - 100 o
Wipe water and dirt off the surlace of
the EFLEX joining portiona with a cloth
and connect the pilol wires inside
the EFLEX to each other. Fit EFLEX
syatems together and cower e with
twi split flanges (note the direction
for cowvering the flanges and align
eyamark directions with each other).
Antach butterfly nuts and Bghten them
manually

W Straight joining procedure
(taping type) for 300 - 1500
Scraw the sleeve (1) into one of the
ands of EFLEX to be joined and con-
nect piled wires. Align the two EFLEX
gnds and joim EFLEX fogether by
turming the sleaves in opposite direc-
tions. Wrag the sealing tape () arcwnd
both ends of the sleeve and cowver
the soaled parts with Vul-co tape @)
Secure the lape edges wilh PG tape.

1. Flange
2)  Hubber
packing
30 Butterly
it
(4} EFLEX
Abcre ilusiation is for 30e - 506, Mot Sghiening )
A recined lor BOo - | 00w
B - Size | Fiange | Toisl
O (mm} | L {men)
A0 ar ]
E0a 118 A0
0w 167 1680
1o0a | 182 190
Imiport form Japan
1 Jaring
ST
21 Sesling
lapa
= | a0 RATs
41 PYL lnpe
Size | Quter |Length
[mm) | dla L {memp
|0 fmmd
g | 4740 | 1020
S0 | 720 | V650
B0 | 110 | 2450
iMle | 1420 | 3270
X0 | 1750 | 3820
1504 | 205.0 | 436.0




« Belimouth

After EFLEX has been lixed o the
manhale, (he ballmouth should be
attached to the end part ol EFLEX io
enhance appearances and prevent
cable from being scratched or damagead
when being pulled in.The belimouth
can be screswed easily inko the EFLEX.

B When ordering the bellmouth:
Identify the part as follows “Belimouth
EFLEX far mma [(Standardized
stock part)

s Bellmouth with cover

For preventing sand from entering
spare conduits

A cover 15 attached to the bellmouth
to prevent sand and dust from antaring
conduits, The cover should be removed
whan the bellmouwth is in use

o Walerproof cap for EFLEX End
Sorew the water cap onto the outside of
EFLEX (the amourni of EFLEX protrud-
ing frorm a wall should match the amownit
of & taping). Wrap sealing lape arcund
ihe: boundary Bne of EFLEX and secure
s end with PV tape

Be=imouth
2 Manhaks

{hand hobke)
3 EFLEX

1. Belmuouth

Wi Coreer
Z,  Manhoka

ihaarad hobe|
5  EFLEX

125@ | 176 | 116.00

'l 100e [ 144

1800 | 208 1405

Walsrne! cap

1
21  Sasling lape
31 PVC tage
a4 Filol wine
¥ | -l
15 i b 1008 srad ees
| ifme bor 1758 and abwres
¥

s HKinds: & types

FFC-30, 50, B0, 100, 125, 150

o Composition

Walerprood cap, sealing tape and PV tape

10
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» Joining EFLEX to Other Pipes

Adaptor

N e

Impart From Japan

m Jaoining procedurs

Screw the adaprotiilinte EFLEX and
push amnothar pipe into the adapior until
it fits ino EFLEX, Cover the portion with
watarproof tape. as for straight joining.

(2,3 and @)
m Motice
Wipe water and dirt off the surface

of EFLEX and the other pipe. (lake
particular Care wilh screnw |:I1'_'ﬁl'l1|'_'ﬁl'|5.:|

& type joining part

Adaplor
Spakng lape
Wl g lapa
PV teps
EFLEX
Ciber pipe
|such as
-

[ R

-

1

Adapiar
Sl ADAPTOR
(mm] |0 gmmj| L mm)
0o | 470 | 1010
0o T2 1585.0
&hla | 111.0 | 240.0
100 o 1420 | 282.0
125a | 1750 | 314.0
1500 | 2050 | 336.0
1 Joring lube
2] Epoxy puity
A0 Wulkon g
4! EFLEX
50 Pipe ol angiher ki
(Each aE Seel pips)
[l P aps

| Joining procedure

Apply Epoxy putly over ane end of each
differant conduit @) and &) Fit tha
joining  tube (1) over the EFLEX and
pipe fo ba joined, and pad  the joimed
paris with Epoxy pautty [2) as shown in
the above figure. Cowver the padded
pans with Vul-co tape (3 and secure
the Wul-co tape edges with PWE tape 3]

B Please place orders for iype A parts
as early as possible since they are
designed according to the size of
the EFLEX and the other pipe.




« Waterproof Wall Sealing
Compound

If EFLEX iz laid in a locaton with a hegh
underground waier level, a walerprood
wall sealing iz necessary for EFLEX
Syslms Sa 0 manboales, The waloer-
proof well sealing compound (Epoxy
pully] 5 composad of a base (black)
and & hardener (white). Mix the sealing
compound well and apply il inlo cavities
betwesn the wall and the EFLEX.
Be sure io wear rubber glovas whan
handling the compaund.

m When ordering

Please spacity “waterprood wall saakng
COMmpoLnd”

A package consasis ol a can confaining
1.5 kg of the compound and a can
comlaming 1.5 kg of curing agani {total
af 3 kgp, The compound and agent are
also available as a

0.5 kK = 0.26 kg+0.25 kg Sel.
[Howewar, the sale unit is 1 kg)

« Waterproof Material for EFLEX
Used in Manholes and Outdoors

-

Waterproo! material should & applied
i EFLEX attached io a manhole into
which water may penatrate and o
EFLEX used ouidoors,

B Application procedurs

Insart sand preventive (3 into an end
of EFLEX and cowver with watarproof
compound (4) or sealing tape. Wrap
Vul - co lape arownd it and secura its
and with PV tape. The and of the sand
pravaniive should be cul beforehand
s0 thal s lengih matehes the ouler
diamaiet of the cable. When EFLEX
ia atteched to a manhole part, the
amaount that protrudes should match
the amount required for taping befors
it is attached to the manhole

‘Welemeool wall seakrg
compounid (Fpoxy pamy)
EFLEX

Bl

Parbole [Hand hobe)
Mortar

B0y - 1008 L
|Above 125a L]

LAl Ll R

® Amount of waterproof wall sealing compound (Epoxy pulty)

30a 40 &0 0.5
S0a B5 o oG
Bla L[] bl 1.0
100 @ 134 180 15
1250 180 0 20
150 a 180 ] 4.0
Waterproof material far condult
3 L

m When ardering A [L1] 1 4
Flesse specify your } |

ordar for watar proof
material as follows:
mme EFLEX . Also,
please specity whether
wour order for waler-
prool material is for
muliplex cablas: whan
the cable Is triplex
ar whan multiplex cablas

are colleciively pulled e -
mmugh EFLE‘ i".l‘.l lllll Toe Denbowy 108§
! 15%3mm Inr shoes 1354

& Example of when multiplex cables are pulled through EFLEX

30a 25 43 )

S0a a0 .3 2

a aa 108 11&

Wiksan Iriphex r_:-'nll_':. or muitiplea cables are pulled 10 k1 135 152

throwgh EFLEX, they should be ronirsdlid 10 eSS 125 @ ETT] T 175
bl a sngle cabile amnd should slzo be pulled

rhrough EFLEX as a single cable. 1500 | 132 ] 212

| Mairial Ssiber

12



& Buffer Pipe

For installation at locations which are
subyect to heawvy ground subasdence,
buffer pipes as shown in the Figura
oppasiie are recommended for manhobs
fitting.

m When ordering
Flease specify your order for buffer
pipes as foflows: 9 mm o EFLEX.

« EFLEX Clamp

00O
>

I EFLEX
[T1F | [ Buler piga
111 (2l Manhoke
| _‘ 11 (4] Mamar
| (& Belmoulh
Thies parminr
iigl hiE Com
pacwd tharaighly

Far

125 B00mm

If EFLEX units are fitted to A terminal

ko, use EFLEX clamps as shown in
the Figure.

A hole such as that indicated in the
Tabie Delow should be apendd an e
EFLEX fitlimg plans of the iarminal box
1o maacih thee diameter ol EFLEX used,

A0 e | Approx 50
S0e | Apprax 75
B0 | Approx 110
100 e | Apprax 140
126 @ | Apprax 170
1500 | Approx 200

m When ordering
Please specity your order for clampsa
s fallow: EFLEX ——— mimia

i1
2
3
4
15

EFLEX clamp
Flubber packing
Belmouwih
EFLEX
Temminal Has

Mo | 150 | G40
Sie | 150 BO.O:
Bo | 220 | 1230
e | 3RO | TRRD
1260 | 320 | 1990
150e | 320 | 2320




EFLEX-FR

EFLEX - FR CORRUGATED HARD POLYETHYLENE
PIPE WITH FLAME RETARDANT

EFLEX - FR will be needed as a cable protecting conduit in exposed ares of factories, building and
power sfations where nonflammakbdélity is demanded and optirmum for work siles

HIGH LEVEL OF NONFLAMMABILITY
1. NONFLAMMABILITY
Meest the nonflammabidlity test stipulared in IEEE STANDARD 383,
2, DUTSTANDING STREMGTH
Endowed with excellent flatening compression stirenglh same as EFLEX

3. WORK ABILITY
Laying EFLEX - FR can b2 done in a minemuwm space and serves for the upgrading ol
working efficiency shon time and Bbour saving

POWER STATION CABLE TUNNEL



