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JAPANESE INDUSTRIAL STANDARD JIS
INSTALLATION METHODS OF POWER
CABLES BURIED GROUND C 3653-1994

1.SCOPE:

This Japanese Industrial Standard specifies installation methods of power cables with a working voltage not
exceeding 7000 V (hereafter referred to as “cables”) for the following electrical structures buried in the ground
of demand place.

(1) The cable-way installed by conduit system

(2) The cable-way installed by direct laying system

(3) The outdoor wiring

Remarks 1. The following standards are citied in this Standard:
JIS A 5303 Reinforced spun concrete pipes

JIS A 5321 Reinforced concrete cable troughs

JIS C 8305 Rigid steel conduits

JIS C 8380 Plastic coated steel pipes for cable- ways

JIS C 8411 Pliable plastics conduits

JIS C 8430 Un-plasticized polyvinyl chloride (UPVC) conduits
JIS G 3452 Carbon steel pipes for ordinary piping

JIS G 3469 Polyethylene coated steel pipes

JIS K 6720 Polyvinyl chloride resins

JIS K 6741 Un-plasticized polyvinyl chloride (PVC) pipes

JIS K 6747 Polypropylene moulding materials

JIS K 6748 Polypropylene moulding materials

2. DEFINITIONS:
For the purpose of this Standard, the following principal definitions apply:
(1) Demand place: The whole yard where electricity is used including the electric service place.

) Electric service place: The place where electrical structure for use of electricity is installed.
Remarks: Power station, substation, switchyard, non-utility electric room, etc. are not included in this
electric service place.

(3) Cable-way: This means the wires between electric service place, power station, substation, switchyard,
non-utility electric room, etc. and the structures which support or maintain such wires.
(4) Outdoor wiring: The wires installed firmly for the purpose of electricity use at an
outdoor electric service place. However, the wires in cable-ways, in machines and
apparatus, and the wires installed as a part of the said wires are not included.
Remarks: The wiring of branch circuit to be installed outdoors is regarded as outdoor wiring.

(5) Conduit system: A system in which conduits are in the ground previously and the cables are capable
of being drawn in or drawn out without excavation of the ground, and underground cable boxes are pre
pared as needed.

(6) Direct laying system: A system in which the cables are directly laid into the ground, or accommodated
in protective material, then laid into the ground, and excavation of
the ground is necessary at the time of draw-out of cables.

(7) Conduit: Such structure as a conduit firmly installed to draw the cables into it and its accessories.

(8) Underground cable box: A box laid in the ground on the route of conduit which is intended to make such
construction works as draw-in, draw-out, connection, branching and such maintenance work as inspection
of cables easy, and equipped with a lid capable of being opened.

3. CABLE-WAYS OF CONDUIT SYSTEM

3.1 Excavation and refilling: The excavation and refilling of land shall be made as follows:

(1) The bottom of excavated ditch shall be made flat by tamping completely.

(2) The soil and sand for refilling shall not include pebblestone, crushed stone, etc. which will damage
the conduit materials, and those which will not corrode the conduit materials shall be used for refilling
the periphery of conduit.

(3) The soil and sand refilling the periphery of conduit shall be tamped completely not to cause any gap.

(4) When cables are installed in weak ground, appropriate means to the conditions of the round shall be
taken into consideration.

3.2  Conduit: The conduit shall be installed as follows:

(1) The conduit shall be robustly installed so that it will withstand the pressure due to vehicles or other
heavy things. The above requirement is considered as satisfied if the conduit nominal diameter is not
exceeding 200mm, the pipe specified in Table 1 or that at least equivalent in performance is used and
buried in a depth of 0.3m or more from the ground level (lower surface of pavement if the ground is paved).
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TABLE 1. KINDS OF CONDUIT MATERIALS

Classification Kind

Steel pipe The steel pipe specified in JIS G 3452, treated with deterrent to corrosion
by winding with corrosion resistant tape or by corrosion resistant lining
The polyethylene coated steel pipe specified in JIS G 3469
The rigid steel conduit specified in JIS C 8305 treated with deterrent to
rusting by winding with corrosion resistant tape or by corrosion resistant lining.
The pipe of type G specified in JIS C 8380

Concrete pipe The concrete pipe specified in JIS A 5303

Synthetic resin pipe The conduit specified in JIS C 8430
The pipe of kind VP specified in JIS K 6741
The corrugated rigid synthetic resin pipe specified in Annex 1

Earthenware pipe The multi-hole earthenware pipe specified in Annex 2

Metal pipes and their joints shall be treated with deterrent to corrosion by winding with corrosion resistant
tape or by corrosion resistant lining.

The conduit shall be installed to avoid unnecessary bend, meandering, etc. which will

cause trouble to installation of cables.

The joint between pipes shall be made firmly by using the exclusive accessories, if any, to avoid easy
ingress of water into the conduit. Examples of connecting methods appropriate to the kinds of pipe are
shown in Table 2.

TABLE 2. EXAMPLES OF CONNECTING METHODS OF PIPE
Classification Example of connecting method
Steel pipe Screw-in

Push-in with packing inserted (rubber tube joint)
Screw less joint with packing

Ball joint
Concrete pipe Push-in with packing inserted (rubber tube joint)
UPVC pipe Push-in with packing inserted (rubber tube joint)
Adhesion
Corrugated rigid Sleeve joint with sealing material and then winding of tape
synthetic resin pipe Split connector tightened by bolts
Push-in with packing inserted (rubber tube joint)
Adhesion
Earthenware pipe Tightened by bolts with packing inserted

(10)

The conduit shall be so installed that projections which may damage the covering of the cables do not
appear on its inner surface, joints or ends.

The joint between the conduit and the underground cable box or the building shall be filled with durable
sealing materials, mortar, etc. to avoid easy ingress of water into the box or building.

The opening ends of conduit (including spare conduit) drawn into a building or in an underground cable
box as needed from the underground shall be subjected to waterproof treatment.

When plural conduits are closely installed in parallel, the soil and sand refilled between the pipes
(especially on both sides of pipe bottom) shall be completely tamped to eliminate any gap.

When the power cable becomes close to or intersects an underground weak current cable or optical
fiber cable, the cable shall be installed in either of the following ways if the distance between them is
not exceeding 30cm.

(a) When the cable is accommodated in a rigid non-flammable or self flame-retardant pipe, the pipe
shall be so installed that it will not come in direct contact with the underground weak current cable or
optical fiber cable.

(b) When the cable is accommodated in a flammable pipe, a robust flame resistant barrier shall be pro
vided between the pipe and the underground weak current cable or optical fiber cable.

When a low-tension cable and a high- tension cable are laid, or a low-tension or high-tension cable and
an extra-high-tension cable are laid closely or intersecting each other at a distance not exceeding 30cm
in a place other than underground cable

box (15cm between low-tension cable and high-tension cable), the cables shall be installed in accor
dance with one of the following requirements:
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(10.1) Each cable shall comply with either of the following cases:

(a) The cable has self flame-retardant covering
(b) the cable is accommodated in a rigid self flame-retardant pipe

(10.2) Cables having non-flammable covering shall be used for either one of the said cables.
(10.3) Either one of the said cables shall be installed being accommodated in such non-flammable pipes,

concrete pipes and earthenware pipes.

(10.4) Robust flame resistant barrier shall be provided between pipes.

(11)
(12)

3.3

In general, cables for one circuit shall be accommodated in a conduit.

Pipes with a size which allows easy draw-in and draw-out of the cable shall be selected.

Remarks: The inside diameters of pipe stated below are employed as the standard.

If the conduit is straight and the tension at draw-in of a cable is within

the permissible tension of the cable, such a case in an exception.

(1) When one cable is installed in a pipe, 1.5 or more times the overall diameter of the cable is the stan
dard for the inside diameter of the pipe.

(2) When two or more cables are installed in a pipe, 1.5 or more times the diameter of a circle which
circumscribes the gathered cables is the standard for the inside diameter of the pipe.

Underground cable box: The underground cable box shall be installed in accor dance with the following

requirements:

(1)

The underground cable box shall be installed, on the route of the conduit, at the following places:

(a) Places where such works as draw-in and draw-out of cable are needed.

(b) Places where branching, connection, etc. of cables are carried out.

(c) Places where tension for draw-in of a cable exceeds the permissible tension of the cable.
Remarks: The tension for draw-in of a cable in considered as not exceeding the permissible tension of
the cable in the following cases:

(1) When the length of a straight conduit is not exceeding 150m

(2) When the length of a conduit with a bend at a right angle is not exceeding 100m.

(d) Places where prevention of cable from slip down is necessary due to large slope of the conduit.

The size of underground cable box shall be as follows:

Such construction works as draw-in, draw-out, connection and branching, and such maintenance work
as inspection of cable are capable of being done easily.

The cable is capable of being bent at a radius not less than the permissible radius of bending. The per
missible radius of bending means the radius of inside curvature of cable, and shall have at least the
appropriate value given in Table 3.

TABLE 3: PERMISSIBLE RADIUS OF BENDING
Kind of cable Single-core Multi-core
Low-tension 8D 6D
High-tension 10D 8D

(3.3)
(4)
()

Remarks: D denotes overall diameter of cable.

Single-core twisted cable such as triplex cable is treated as a multi-core cable. In this

case, the overall diameter of cable means the diameter of a circle which circumscribes every single-
core cable.

The underground cable box shall be structured as follows:

The box shall be robust and withstand the pressure due to vehicles or other heavy things. However,
boxes installed at places where no vehicle enters such as plantation and green belt are exempted from
the above requirement.

The box shall be structured as stated below to eliminate staying water.

(a) A water storage is provided under the bottom of box

(b) A drain hole is provided at the bottom of box. This is only done when the bottom is above normal
ground water level.

Opening(s) shall be provided for execution of such installation works as draw-in, draw-out, connection
and branching and such maintenance work as inspection of cables.

The opening of underground cable box shall be free from any projection which will disturb entrance and
exit of a man or human work.

The opening of underground cable box shall be equipped with a lid which can not be opened easily by
a man other than the person in charge. If a box is installed at a place not easily accessible by a man
other than the person in charge, such a case is an exception.

The lid of underground cable box shall be structured to avoid ingress of water.

When an underground cable box is installed at a place where such heavy things as vehicles run, the
lid shall be installed to withstand the pressure resulted from the heavy things.

When intermediate splicing of cable is done in an underground cable box, the cables shall be fixed on
the wall or floor of the box to avoid trouble to the joint.
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(9)
(10)
(11)
3.4

3.5
M
()

3.6

Cable supports, ladders steps, hook for draw-in of cable, etc. shall be provided as needed in an under
ground cable box.

When a separate underground cable box is installed, the joint of each block shall be so structured by
means of mortar, adhesive, packing, etc., that easy ingress of water is prevented.

Underground cable boxes shall be so installed that their bottoms are deeper than the freezing depth of
ground.

Grounding: Metallic conduit materials, metallic covering of cable, metallic joint boxes, metallic cable
supports in underground cable box and metallic protective materials for rising part of cable shall be
grounded as specified in the class 3 grounding work. However, the grounding work may be omitted for
the said parts, if the resistance between the parts and the ground is not exceeding 100 U or if the parts
are treated with deterrent to corrosion.

Designation of buried conduit:The designation of buried conduit shall be made as follows:

Plates, posts, etc. designating buried conduit shall be installed for identification of

route of installed conduit on the surface of ground.

In an underground high-tension cable-way, the sheet designating buried conduit shall be installed
continuously in almost middle of the top of pipe and the ground

level (lower surface of pavement, if the ground is paved).

Rising part of cable: The cable, if raised along a building structure or the like, shall be installed as
follows:

The rising part of cable in the ground shall be installed to avoid the pressure due to vehicles or other
heavy things.

The part of cable above the ground level shall be covered with robust, high weather ability and
non-flammable or self flame-retardant protective material above the ground level shall be 2m (2.5m
when the cable is raised outside of building structure)or more.

The protective material shall be firmly fixed to the building structure or the like.

A cover or the like to prevent ingress of rain water shall be attached to the outdoor end of the protective
material for cable.

DIRECT LAYING CABLE-WAY: The direct laying cable-way shall be installed, in addition o compliance
with 3.1, (9) and (10) of 3.2 to 3.6, as follows:

The cable shall be installed being accommodated in a protector such as the trough specified in

JIS A 5321. However, such cases are exempted from the above requir

ment that cables having armor such as steel strip armored cables are used, or that the route of cable
will not receive the pressure due to vehicles or other heavy things and further the cables are covered
with robust plates laid above the cables.

The depth of buried protective materials i.e. troughs and plates and the said armored cables shall beat
least 1.2m in places where the cable may receive the pressure due to vehicles or other heavy things,
and at least 0.6m in other places. However, the raising part to the ground level in an exception.

The troughs which accommodate cables, the plates which cover cables, etc. shall be so installed that
they will not cause gaps between them along the route of cable installation, and that no difference in
level which will damage the covering of cables appears at the joints and the ends of troughs.

When underground cable boxes are provided as needed, they shall be installed as specified in 3.3.
The part of building through which the cable is led into the building shall be treated with waterproof.

OUTDOOR WIRING : The outdoor wiring shall comply with the following requirements:

The low-tension outdoor wiring shall be installed, in addition to compliance with 3.1, 3.4 and 3.6, in
accordance with either of the following procedures to avoid direct touch with weak current wires, water
pipes, gas pipes, etc.

(a) When the cable is installed being accommodated in a pipe, it shall be installed in accordance with
(1) to (3), (5), (8), (11) and (12) of 3.2. In this procedure, the cable may be installed being accom
modated in the PF pipe specified in JISC 8411, when it is installed in the premises of dwelling
house or in places where it will not receive the pressure due to vehicles or other heavy things.

(b) When the cable is installed being accommodated in a protector such as the trough specified in
JIS A 5321, it shall be installed in accordance with 4.(3) at a depth of 0.3m or more. However, in
the premises of dwelling house or in places where the cable will not receive the pressure due to
vehicles or other heavy things, the cable may be installed being covered with robust plates placed
above the cable at a depth of 0.3 m or more.

The high-tension outdoor wiring shall be installed in accordance with 3. or 4.



ANNEX 1. CORRUGATED RIGID SYNTHETIC RESIN PIPES

1.

2.1

5.1
(1)
(2)
(3)

Scope :
This Annex specifies corrugated rigid synthetic resin pipes to be used for protection of power cables
buried in the ground (hereafter referred to as “pipe”). Informative reference: The pipe is also called FEP.

Performances :

Compressive strength: When the compressive strength test is carried outdoor diameter in accordance
with 5.1, the relative deflection of the outside diameter calculated from the formula given below shall
not exceed 3.5%, and no crack or fracture shall appear at any part.

D1 - D2
a= D1 x100

where, a : relative deflection of outside diameter (%)
D1: outside diameter before compression (mm)
D2: outside diameter after compression (mm)

Flame retardance: When a pipe marked with “self flame-retardant” is tested in accordance with 5.2,

the flame shall go off naturally.

Construction: The construction of pipes shall be as follows:

When the section of a pipe cut perpendicular to the pipe axis is projected, the projection shall be circular.
The pipe shall be smooth on its inside and outside surfaces, and be free from detrimental scratch, crack
and any other defects which will damage the covering of cable.

The pipe shall be corrugated one.

Material: The material shall be principally composed of synthetic resin materials of good quality such
as the polyethylene moulding materials specified in JIS K 6748, the polyvinyl chloride resins specified
in JIS K 6720 or the polypropylene moulding materials specified in JIS K 6747.

Tests

Compressive strength test: The compressive strength test shall be carried out as follows:

Cut out a specimen of 250mm in length from the product.

Prepare the testing device illustrated in Annex 1 Fig. 1.

Maintain the specimen and the testing device at a temperature 20 + 20C for 2h, then carry outside
diameter the test at that temperature.

Bite the specimen with two flat steel plates, and apply the compressive load given by moving the plate
perpendicular to the pie axis at a rate of 20 mm per minute.

P=213 xR
Where, P: compressive load (N)
R: mean radius of pie (D + d)/4 (cm)

D: outside diameter of pipe (cm)
d : inside diameter of pipe (cm)

Annex 1 Fig. 1. Compressive strength test

Load l / Flat Plate
|
/ Speciment

Flat Plate

250 mm




N
——

Flame retardance(retardant) test: The flame retardance test of pipes shall be carried outside diameter
as follows:

Take a specimen of 600 mm in length from the pipe

Make the specimen vertical and apply the tip of reducing flame of a Bunsen burner to a position 100 mm
above the lower end. Adjust the flame so that the length of oxidizing flame is about 100 mm and the
length of reducing flame is about 50 mm and incline the burner 450 from the horizontal plane.

The duration of flame application shall be as stated in Annex 1 Table 1.

ANNEX 1 TABLE 1.DURATION OF FLAME APPLICATION

Thickness of specimen (mm) Duration of flame application (s)
Up to and including 0.5 15
Over 0.5 up to and including 1.0 20
Over 1.0 up to and including 1.5 25
Over 1.5 up to and including 2.0 35
Over 2.0 up to and including 2.5 45
Over 2.5 up to and including 3.0 55
Over 3.0 up to and including 3.5 65
Over 3.5 up to and including 4.0 75
Over 4.0 up to and including 4.5 85
Over 4.5 up to and including 5.0 130
Over 5.0 up to and including 5.5 200
Over 5.5 up to and including 6.0 300
Over 6.0 up to and including 6.5 500

After the specified duration of flame application, remove the flame, and examine whether the flame of
specimen goes off naturally within 30 s or not.

Marking: The following items shall be indelibly marked on an easily visible position of each pipe:

For self flame-retardant pipes, such fact

Manufacture’s name or abbreviation

Year and month of manufacture of their abbreviation
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ANNEX 2.MULTI-HOLE EARTHENWARE PIPE

Scope

This Annex specifies multi-hole earthenware pipe to be used for protection of power cables buried in
the ground (hereafter referred to as “pipes”).

Construction

The construction of pipes shall be as follows:

The pipe shall be made in such a way that potter’s clay of good quality is formed and then burned with
a glaze applied.

The end face of pipe shall be perpendicular to the pipe axis, and the section of the hole and any other
defects which will damage the covering of cable.

The inside surface of pipe shall be smooth and free from detrimental scratch, crack and any other
defects which will damage the covering of cable.

When the pipe are connected each other, no difference in level which will damage the covering of cable
shall appear at the joints.

Compressive strength: When the compressive strength test of pipe is carried out as specified in 4.,
pipe shall show no crack or breakage.

Compressive strength test: In the compressive strength test, bite the pie with two wooden plates, and
two rubber plates of about 20 mm in thickness covering the whole length as illustrated in Annex 2 Fig. 1,
apply a compressive load in the direction perpendicular to the pipe axis at a rate of 500 N to 600 N per
second until the load reaches 34 N per 1 cm? of projected area in the direction perpendicular to the pipe
axis, then maintain this value for 1 min.

Annex 2 Fig. 1 Compressive strength test
Load Load
1 l Wooden Plate l i l
_——— Rubber Plate
e Pipe S nwnwy
O O
o O Rubber Plate
kO G O ooden Pla
N
W %\

Marking: The following items shall be indelibly marked on an easily visible position of each pipe:
Manufacture’s name or abbreviation
Year and month of manufacture of their abbreviation
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TIEU CHUAN CONG NGHIEP NHAT BAN JIS
PHUONG PHAP LAP BAT CAP DIEN LUC
CHON DUOGI BAT C 3653 - 1994

1. PHAM VI AP DUNG.

Tiéu chudn Coéng nghiép Nhat B&n nay qui dinh cac phuong phéap lap dat cap dién Iuc cé dién &p lam viéc
khéng vuot qua 7 000 V (sau day goi tat 1a “cap”) dung cho cac cong trinh dién dudi day, dugc chén dudi dat
cla khu vuc phu tai.

(1)  Pudng cap l&p dat theo hé théng dudng 6ng;

(2)  DPudng cap l&p dat theo hé théng dat truc ti€p;

(3) Budng day ngoai trdi.

Ghi cha 1. Céc tiéu chuén dudi day dudc néu trong Tiéu chuén nay:
JIS A 5303 dng bétdng ly tam cét thép
JIS A 5321 Mang céap bétong cét thép
JIS C 8305 dng thép cling
JIS C 8380 dng thép boc chat déo dung lam dudng cap
JIS C 8411 dng chat déo udn dugc
JIS C 8430 dng polyvinyl clorua khong héa déo (UPVC)
JIS G 3452 dng thép cacbon dung cho dudng 6ng thong thudng
JIS G 3469 dng thép boc polyethylen
JIS K 6720 Nhua polyvinyl clorua
JIS K 6741 &ng polyvinyl clorua (PVC) khong héa déo
JIS K 6747 Vat liéu duc polypropylen
JIS K 6748 Vat liéu duc polyethylen
2. BDINH NGHIA.

Trong Tiéu chuén nay, ap dung cac dinh nghia chinh dudi day:

(1) Khu vuc phu tai: Toan bd khu vuc ngdi dién nang dudc s dung, ké ca ndi I4p d4t dién

(2)  Khu vuc |4p dat dién: Nai 1ap dat cong trinh dién dé st dung dién
Ghi cha: Nha may dién, tram bién ap, tram déng cat, buéng dién, v.v., khéong thudc khu vuc I&p dat
dién.

(3) Pudng cép: Cac dudng day ndi giiia khu vuc 14p dit dién, nha may dién, tram bién ap, tram déng
cét, buéng dién, v.v., va cac cong trinh nang hodc dd cac dudng day nay.

(4)  Day ngoai trdi: Cac dudng day ducdc I&p dat chdc chén dé cdp dién cho khu vuc I&p dat dién ngoai
tr&i. Tuy nhién, day ngoai trgi khdng bao gébm cac day trong dudng cap, trong may va thiét bi, va
day dudc lap dat thudc cac day trén.

Ghi cha: Day mach nhanh 14p d&t ngoai tr&i dugc coi la day ngoai troi.

(5)  hé théng dudng 6ng: Hé théng trong dé cac 6ng dudc dat trudc trong dat, va cé thé kéo cap vao
hodc ra ma khéng can dao dat, va khi can phai cé cac hop cap ngam.

(6)  hé théng dat truc ti€p: Hé théng trong do6 cap dugc dat truc ti€p trong dat, hodc dudc bé tri trong
vat liéu bdo vé sau dé dat trong dat, va khi kéo cap ra thi phai dao dat.

(7)  dudng 8ng: cong trinh, gém dudng 6ng dugc |&p dat chic chén dé kéo cap qua va cac phu kién cla
dudng 6ng

(8)  hdp cap ngdm: hop dat trong dat trén tuyén dudng 6ng nham gilp thuc hién dé dang cac cong tac
xay dung nhu kéo vao, kéo ra, ddu ndi, ré nhanh cap va coéng tac bao tri nhu kiém tra cap, hop
dudc trang bi ndp c6 thé mé ra.

3 DUONG CAP HE THONG BUONG ONG

3.1 Pao va ldp Viéc dao va ldp dat phai thyc hién nhu sau:

(1) Day ranh dao phai dugc 1am phing bing cach dam ky toan bd.

(2) D4t va cat dé 14p khdng dudc |an sdi, da. v.v. lam hu hai vat liéu dudng 6ng; va vat liéu st dung dé
|&p quanh dudng 6ng phai la loai khéng &n mon vat liéu dudng 6ng.

(8) D4t va cat ldp quanh dudng 6ng phai dugc dam ky hoan toan, khéng dé cé chd héng.

(4)  Khi dat cap & vung dat yé&u, can tinh dén céc bién phap thich hgp dé xu Iy dat.

3.2 Pudng 6ng Budng &ng phai dugc I&p dat nhu sau:

(1)  Pudng 6ng phai dudc lap dat viing chic dé chiu dudc ap luc clia xe cd hodc cac vat ning khéc.
Yéu cau nay dudc coi la théa man néu nhu dudng kinh danh nghia clia dudng éng khong I6n hon
200 mm, sl dung loai 6ng qui dinh trong bang 1 hoc loai 6ng c6 tinh nang it nhat la tuong duong
va chdn & do sau it nhat 1a 0,3 m so v3i mat dat (bé mat dudi clia via hé néu dat dugc lat via hé).
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BANG 1. LOAI VAT LIEU BUGNG ONG

Phan loai Loai

Ong thép Ong thép qui dinh trong JIS G 3452, dudc xU ly chéng 4n mon bang cachn
q,ué'n bang chiu ah mon hoac boc I6p chiu an mon
Qng thép phU I6p polyethylen qui dinh trong JIS G 3469
Ong thép cling qui dinh trong JIS C 8305 dudc x{i ly chéng gi bing cach
q,ué'n bang chiu ah mon hoac boc I6p chiu an mon

] Ong loai G qui dinh trong JIS C 8380

Ong bé téng Ong bé téng qui dinh trong JIS A 5303

Ong nhuya téng hgp Ong qui dinh trong JIS C 8430
Qng loai VP qui dinh trong JIS K 6741
Qng nhya téng hdp cling lugn séng qui dinh trong Phu lyc 1
Ong sanh gém &ng sanh gém nhiéu 16 qui dinh trong Phu lyuc 2

Ong kim loai va céc chi tiét ndi 6ng phai dugc x{i ly chdng &n mon béng cach quén bing chiu &n
mon hodc boc I6p chiu anh mon.

Pudng 8ng phai dugc 18p dat sao cho khéng bi udn, lugn, v.v., khédng can thiét, gay khé khan cho
viéc |4p dat cap.

M&i ndi giia cac ng phai dudc thuc hién chac chan bangcach sl dung céc phu kién chuyén dung,
néu co, dé tranh nudc dé dang tham nhap vao dudng 6ng.

Vi du vé cac phuong phap ndi thich hgp cho céc loai 6ng dugc cho trong Bang 2.

BANG 2. Vi DU VE PHUONG PHAP NOI ONG
Phan loai Vi du vé phuong phap néi
6ng thép Loai xoay ren

Loai ddy vao c6 dém chén bén trong (n8i 8ng cao su)
Loai ndi c6 chén, khdng ren

Loai n&i cau
Ong bé téng Loai ddy vao c6 dém chén bén trong (ndi 6ng cao su)
Ong UPVC Loai ddy vao c6 dém chén bén trong (ndi 6ng cao su)

Loai keo dan

Ong nhua téng hop Dung 6ng ndi c6 vat liéu chén, sau d6 quén bang
cling lugn séng Mang néi niia, xiét bang buléng
Loai ddy vao c6 dém chén bén trong (néi 6ng cao su)
Loai keo dan

Ong sanh gém Xiét bang buldng, c6 dém chén bén trong

(10)

Pudng 6ng phai dudc lap dat sao cho khéng bén trong 6ng, mé&i ndi hodc dau 6ng khong cé nhiing
chd 16i ra c6 thé& lam hu hai I6p boc cap.

Chb ghép néi gilta duéng 8ng va hdp cap ngdm hodc tda nha phai dugc chén kin bang vat liéu
chén, viia, v.v., c6 do bén lau dai, dé tranh nudc tham nhap d& dang vao hop cap ngam ho#c toa nha.
Céc dau dudng 6ng (k& ca dudng 6ng chd) dan vao tda nha hoc hop cap ngam, khi can, tir trong
long dat, phai duge xi ly chéng thdm nudc.

Khi nhiéu dudng 6ng dugc lap dat song song gan nhau, dat va cat l4p gilia cac dudng 6ng (dac
biét 1a hai bén clia day 6ng) phai dugc dam ky toan bd, khong dé cé chd héng.

Khi cap dién di gan ho#c giao chéo vai dudng cap dong dién y&u hodc cap sgi quang di ngam dudgi
dat, cap dién phai dugc I&p dat theo cac phudng phép duéi day, néu nhu khodng céch gilia ching
khéng I6n hon 30 cm:

(a) Khi cap dién dugc dat bén trong 6ng cling khéng chay hodc khé chay, 6ng phai dudc I&p dat
sao cho khong ti€p xuc truc ti€ép dudng cap dong dién yéu hoidc cap sdi quang di ngdm dudi dat.
(b) Khi céap dién dugc dat trong 6ng dé chay, phai bé tri rao chén chiu chay cé d bén cao

gira 6ng nay va dudng cap dong dién y&u hoadc cap sgi quang di ngam dudi dat.

Khi cap ha ap va cap cao ap, hodc cap ha ap hoic cao ap va cép siéu cao ap dugc dat gan nhau
hoac giao chéo nhau & khoang cach khéng qua 30 cm tai noi khong phai la hép cap ngam (15 cm
gilia cap ha 4p va cap cao ap), cac cap nay phai dudc lap dat phu hgp v6i mot trong cac yéu cau
dugi day:



(10.1) TUng cap phai phu hgp véi mot trong cac trudng hgp dudi day:

(a)  Cap co vo boc khé chay

(o)  Cap dudc bé tri trong 6ng cting khd chay

(10.2) M6t trong hai cap noi trén phai cé I6p vd boc khong chay.

(10.8) M6t trong hai cap néi trén phai dugc bé tri trong 6ng khong chay, vi du nhu 6ng thép, 6ng bé tong
va 6ng sanh gém.

(10.4) Phai b6 tri rao chan chiu chay cé do bén cao gilia cac 6ng.

(11)  Néi chung, trong méi dudng &ng chi b tri cap clla mot mach dién.

(12)  Phai chon kich ¢ 6ng sao cho c6 thé kéo cép vao hodc ra mot cach dé dang.
Ghi cht: DBudng kinh trong clia 6ng néu dudi day dudc st dung la gia tri chuén.
Chi 4p dung trong trudng hgp dudng 6ng thdng va luc kéo cap vao ndm trong pham vi luc kéo cho
phép cua cap.
(1) Khi trong 6ng chi 14p dat mot cép, gia tri chuén clia dudng kinh bén trong clia
6ng la 1,5 lan dudng kinh bao ctia cap hoéc I6n hon.
(2) Khi trong 6ng 14p d&t ti hai cap trd I1&n, gia tri chudn clia dudng kinh bén trong clia éng la 1,5
I&n dudng kinh cta hinh tron ngoai ti€p cac cap gom lai hoac I6n hon.

3.3 Hop cap ngam: Hop cap ngdm phai dudc I&p dat phu hop véi cac yéu cau sau day:
(1) Hop cap ngdm phai dugc I&p dat trén tuyén dudng &ng, tai nhiing vi tri sau:
(a) Nhiing ngi can thuc hién nhiing céng viéc nhu kéo cap vao hoic ra.
(b) Nhiing ngi thuc hién viéc ré nhanh, ndi cap, v.v.
(c) Nhiing ngi ma luc kéo cap vao vugt qua luc cang cho phép cla cap.
Ghi chu: Luc kéo cap vao dudgc coi la khéng vugt qua luc ciang cho phép clia cap trong cac trudng
hgp sau:
(1) Khi chiéu dai dudng éng thdng khong 16n hon 150 m.
(2) Khi chiéu dai ctia dudng 6ng c6 mot doan uén vudng géc khong dai qua 100 m.
(d) Nhiing ngi can ngan ngtia cap tréi xudng do dudng 6ng c6 dé déc Ién.
(2) Kich thuéc hop cap ngdm phai nhu sau:
(a) Céac cong tac xay dung kéo vao, kéo ra, ddu néi va ré nhanh, va cong tac bao tri nhu kiém tra
cap, c6 thé thuc hién dé dang.
(b) Cap c6 thé ubn vdéi ban kinh khong nhd hon ban kinh uén cho phép. Ban kinh uén cho phép la
ban kinh dudng cong canh trong clia cap, phai khédng nhé hon gia tri tuong Gng cho trong Bang 3.

BANG 3. BAN KiNH UON CHO PHEP

Loai cap Mot ruot Nhiéu ruét
Ha ap 8D 6D

Cao ap 10D 8D

Chu thich: D la dudng kinh bao cla cap.
Céap xodn mot rudt vi du nhu cap chap ba dugc coi nhu cép nhiéu rudt. Trudng hop nay, dudng kinh
bao clQa cap la dudng kinh hinh tron ngoai ti€p tiing cap mot rudt.

(3)  HOp cap ngadm phai c6 két cdu nhu sau:

(8.1) Hoép phai viing chac va chiu dugc ap luc clia xe cd hodc céc vat nidng khac. Tuy nhién, nhiing hop
dudc lap dat tai nhitng noi khéong ¢6 xe ¢d di vao, vi du nhu vudn va vanh dai xanh thi khéng phai
dap Ging yéu cau nay.

(3.2) Hoép phai cé két cau nhu sau dé loai trii hién tugng dong nudc.

(a) C6 chb trii nugc bén duéi day hop.
(b) C6 16 thoat nuéc & day hop. Piéu nay chi dugc thuc hién khi day hép cao hon muc nudc ngam
binh thudng.

(3.3) Phai co 16 clia dé thyc hién cac cong tac lap dat nhu kéo vao, kéo ra, ddu ndi, ré nhanh cap va
cong tac bao tri nhu kiém tra cap.

(4)  Lb clia clia hop cap ngam phai khéng c6 chd nho ra gay khé khan téi viéc ngudi vao hoic ra hodc
cong viéc clia con ngudi.

(5) L6 clia clia hdp cap ngam phai cé nap, ngoai ngudi cé trach nhiém ra, khéng ai cé thé mé dé dang
ndp nay. N&u hdp dugc Iap dat tai noi ma ngoai ngudi cé trach nhiém ra,khéng ai cé thé ti€p can dé
dang, thi khéng budc dap ting yéu céu nay.

(6)  N&p ctia hdp cap ngadm phai cé két cidu sao cho tranh dugc nudc tham nhap.

(7) Trudng hgp hop cap ngdm dugc Iap dat tai noi cé vat ndng, vi du nhu xe chay qua, thi ndp phai
dugc Iap dat dé chiu dugc slic ép tu cac vat ning nay.
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Trudng hgp viéc tach cap dugce thuc hién trong hdp cap ngam, cap phai dugc ¢d dinh trén thanh
ho&c nén clia hop dé tranh anh hudng téi méi ghép néi.

Trong hép cap ngam, khi can thiét, phai bo tri gia d& cap, bac thang, méc kéo cap vao, v.v.

Khi 1ap dat hop cap ngam kiéu I&p ghép, méi ghép giiia mdi khéi phai dugc gén béng viia, keo, dém
chén, v.v., dé ngin ngua khong dé nudc dé& dang tham nhap vao.

Hop céap ngdm phai dudc I&p dat sao cho day hdp nadm & thdp hon do sau déng bang cla dat.

N&i dat : Vat lieu dudng &ng kim loai, vé kim loai clia cap, hdp ddu néi kim loai, gia d& cap bang
kim loai trong hop cap ngam va vat liéu kim loai bado vé cha phan cép di Ién phai dugc néi dat nhu
qui dinh d8i véi cong tac ndi dat cdp 3. Tuy nhién, cé thé bd qua viéc ndi dat cac bd phan néu trén
néu nhu dién trg gitia cac bd phan nay va dat khong I6n hon 100 W ho&c néu nhu céac bo phan nay
da dugc x ly chéng &n mon.

Chi thi dudng 8ng chén ngam: Viéc chi thi dudng 6ng chdn ngdm phai thuc hién nhu sau:

Phai dat trén mat dat cac bién, cot, v.v., chi thi dusng 6ng chén ngdm dé nhan dién tuyén dudng
8ng da lap dat.

D6i v6i dudng cap cao ap ngam, phai rai tdm chi thi dudng éng, lién tuc & dd sau trung binh gitia
mét trén 8ng va mat dat (bé mat dudi cha via hé néu dat dugc lat via he).

Phan cap di 1én Cap, néu dat doc theo cong trinh xay dung hodc két cdu tuong ty, phai dugc Iap dat
nhu sau:

Phan cap di I&én nam trong d&t phai dugc 18p dat sao cho tranh dudc luc nén clia xe ¢d hodc cac vat
nang khac.

Phan cap & trén méat dat phai dudc che bang vat liéu bao vé bén, chiu dugc thai tiét va khéng chay
hodc kho chay. Do cao cla vat liéu bao vé trén so v6i mat dt phaila 2 m (2,5 m néu cap dugc dua
I&én & bén ngoai cong trinh xay dung) ho&c cao hon.

Vat liéu bao vé phai dugc ¢6 dinh chat ché vao céng trinh xay dung hoic két cdu tugng tu.

Mai che ho#c ké&t cdu tuang tu nhadm ngdn nglia nudc mua tham nhap phai dudc gan véi dau ngoai
trgi cha vat liéu bao vé cap.

PUGNG CAP RAI TRUC TIEP: Khi lap dat dudng cap rai tryc ti€p, ngoai viéc tuan thii cac yéu cdu
tai 3.1, (9) va (10) clia 3.2, va 3.4 t6i 3.6, phai thuc hién nhu sau:

Khi 1ap dat, cap phai dugc b tri trong két cdu bao vé, vi du nhu mang qui dinh tai JIS A 5321. Tuy
nhién yéu cau nay la khong bat budc néu nhu s dung loai cap cé I16p vé kim loai bdo vé, vi du nhu
cap boc kim loai bdo vé, hoac khi tuyén cap s& khong phai chiu luic ép clia xe cd hoadc vat ning
khac va ngoai ra cap dudc phll bén trén béng céc tdm bén chac bang kim loai.

D6 sau khi chén clia cac vat liéu bao vé, tic la mang, tdm va cap c6 vd boc kim loai néu trén phai it
nh&t 1a 1,2 m & nhiing nai cap c6 thé phai chiu lic ép cla xe c6 ho&c vat niang khac, va it nhat 1a 0,6
m & nhiing noi khac. Tuy nhién phan cap di lén, tinh dé€n mat dat, khéng phai dap tng yéu cau nay.
Mang bén trong bé tri cap va cac tdm dat bén trén cap, v.v., phai dudc I4p dat sao cho khéng cé khe
hé gitia chiing doc theo tuyén |&p d&t cap, va sao cho khéng cé su chénh léch vé do cao tai cac chd
ndi va cac dau clia mang cé thé gay hu hai cho vo cap.

Trudng hgp cén thiét phai cé hdp cap ngdm, cac hop nay phai dugc 1ap dat phu hdp
vGi 3.3.
Phan cla tda nha c6 cap xuyén qua dé di vao bén trong phai dugc x{i ly chéng tham.

DUGNG DAY NGOAI TROI: Budng day ngoai trdi phai dap ting cac yéu cau sau:

Pudng day ha ap ngoai tr&i phai dugc 14p dat phu hgp véi cac yéu cdu cla 3.1, 3.4 va 3.6, ngoai ra

con phai phu hgp véi mét trong cac qui trinh sau:

(a) D&i v6i cap dudc bé tri trong ng, viéc 18p dat phai phu hgp véi (1) dén (3),

(5), (8), (11) va (12) cGia 3.2. Theo qui trinh nay, cé thé Ip d&t cap bé tri trong 6ng PF qui dinh
trong JIS C 8411, khi cap dudc |&p dat trong khu nha & ho#c tai nhiing nai khéng chiu luc ép cla
xe ¢ hodc vat nang khac.

(b) DBGi vGi cap dugc bé tri trong két cdu bao vé, vi du nhu mang nhu qui dinh trong JIS A 5321, viéc
I&p dat phai phu hgp vdi 4. (3), & do sau ti 0,3 m trd 1&n. Tuy nhién, trong khu nha & ho#c tai nhiing
noi khéng chiu luc ép clia xe cd hodc vat nang khéac, cé thé 1Ap dit cap dugc che bdi cac tdam chac
khdée dat bén trén cap & do sau ti 0,3 m tré 1én.

Pudng day cao &p ngoai trdi phai dugc Idp dat phu hgp véi cac yéu cau clia 3. hoic 4.



PHU LUC 1. GNG NHUA TONG HOP CUNG LUGN SONG

1. Pham vi ap dung: Phu luc nay qui dinh cac yéu cau ky thuat déi véi 6ng nhua téng hop cling lugn séng
st dung dé bao vé cap dién luyc chon trong dat (sau day goi tat la “6ng”).
Théng tin tham chi€u: 6ng nay ciing dugc goi la FEP.

2. Tinh nang

2.1 D6 bén chiu nén: Khi ti&n hanh thl nghiém dd bén nén theo 5.1, d bién dang tudng déi clia dudng
kinh ngoai tinh theo céng thiic dudi day khong dugc vudt qua 3,5%, va khéng dugc c6 vét nit hoac
gay trén &ng.

D1 - D2
a _T x100

trong do, ala do bién dang tuong déi cia dudng kinh ngoai (%)
D1 la dudng kin ngoai trudc khi nén (mm)
D2 la dudng kinh ngoai sau khi nén (mm)

2.2  Khé chay: Khi 8ng c6 ghi nhan “khé chay” dudgc thii nghiém theo 5.2, ngon Ilia phai ty tat.

3. K&t cau: K&t cdu 6ng phai nhu sau:

(1)  Tiét dién 6ng vudng géc véi dudng truc ng phai la hinh tron.

(2)  Mat 8ng bén trong va bén ngoai phai nhén, va khong cé vét xudce, nit hodc khuyét tat khac lam hai

vo cap.

(3)  Ong phai la loai lugn séng.
Vat liéu Vat lieu phai bao gém chil y&u la vat liéu nhua téng hop chat lugng t6t. Vi du nhu vat liéu duc
polyethylen qui dinh trong JIS K 6748, nhua polyvinyl clorua qui dinh trong JIS K 6720 hoac vat liéu
duc polypropylen qui dinh trong JIS K 6747.

Th{ nghiém

Thi{ nghiém dd bén chiu nén: Thii nghiém dd bén chiu nén phai dugc ti&n hanh nhu sau:

Cét mau dai 250 mm ti san pham.

Chuén bj thiét bi thti nghiém nhu minh hoa trén Hinh 1 cla Phu luc

Gilt mau va thiét bi thi nghiém & nhiét dd 20 = 20C trong 2 h, sau dé tién hanh th nghiém & nhiét do nay.
Kep mau bang hai tdm thép phang, va dit tai trong nén néu dudi day bang kép di

chuyén tam thép vudng géc vdi truc clia 6ng vdi tdc dd 20 mm/min.

A~ .01

A OWN =
o= a

P=213xR
trong do, P: tai trong nén (N)
R: dudng kinh trung binh clia 6ng (cm)
D: dugdng kinh ngoai cla 6ng (cm)
d: dudng kinh trong clia 6ng (cm)

Hinh 1. (Phu luc1) Thii nghiém dd bén nén

Trong tai l Tam phang

-
L
-

Mau

Tam phang

250 mm




5.2 Thd nghiém kha nang khé chay: Thi nghiém kha nang khé chay phai dugc ti€n hanh nhu sau:

(1) L&y mau la doan 8ng dai 600 mm.

(2)  DPat mau & vi tri thdng diing. B4t mii ngon Ia khii 6xy tif voi d6t Bunsen vao vi tri cao hon dau dudi
&ng la 100 mm. Biéu chinh ngon Ila sao cho chiéu dai ngon Ira 6xy héa béng khodng 100 mm va chiéu dai
ngon Ia khii dxy bing khoang 50 mm va nghiéng voi dét mot géc bing 450 so véi mat phdng ndm ngang.
(3)  Thdi gian dat ngon I&a phai nhu néu trong Bang 1 clia Phu luc 1.

BANG 1 (PHU LUC 1). THOI GIAN PAT NGON LUA

Chiéu day cGia mau, (mm) Thoi gian dat ngon Ila ##(s)
Pé&n va béng 0,5 15
Trén 0,5 dén va bang 1,0 20
Trén 1,0 dén va béng 1,5 25
Trén 1,5 dén va bang 2,0 35
Trén 2,0 dén va béng 2,5 45
Trén 2,5 dén va béng 3,0 55
Trén 3,0 dén va bing 3,5 65
Trén 3,5 dén va bang 4,0 75
Trén 4,0 dén va bang 4,5 85
Trén 4,5 dén va béng 5,0 130
Trén 5,0 dén va béng 5,5 200
Trén 5,5 dén va béng 6,0 300
Trén 6,0 dén va bang 6,5 500

(4) Sau thgi gian dat ngon IGa qui dinh, rdt ngon IGa ra, va quan sat xem ngon Itia cé tu tat trong vong 30s
hay khoéng.

Ghi nhan: Nhitng hang muc duéi day phai dugc ghi nhan bén viing tai vi tri d& nhin ctia méi 6ng:
1) DG&i vGi 6ng kho chay, ghi rd nhu vay.

2)  Tén hoac tén viét tit cla nha ché tao.

3)  N&m va thang ché tao hodc ndm va thang ché tao viét tat.
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PHU LUC 2. BNG SANH GOM NHIEU LO

Pham vi ap dung: Phu luc nay qui dinh nhiing loai 6n sanh gém dugc s dung dé bao vé cap dién
chén ngdm duéi dat (sau day goi tat 1a “6ng”).

K&t cau: K&t cdu 6ng phai nhu sau:

&ng phai ché tao theo cach dung dat sét chat lugng t6t tao hinh, sau dé nung va trang men.

DAau mat clia 8ng phai vudng goc véi dudng truc clia 6ng, va tiét dién 16 phai trén thyc té 1a hinh tron.
Bé& mat bén trong clia 6ng phai nh&n va khéng cé vét xudc, nit va bat ky khuyét tat nao khac cé thé
gay hu hai cho vo boc cla céap.

Khi céac 6ng dugc néi véi nhau, khdng dudc c6 chénh léch vé do cao xuat hién tai cadc méi ndi c6 thé
gay hu hai cho vo boc cla céap.

D6 bén nén: Khi tién hanh thii nghiém nén 8ng nhu qui dinh & 4., 8ng khéng dugc co vét nit hoac bi va.
Thi nghiém dé bén nén: Trong thii nghiém dd bén nén, 6ng dudc kep bang hai tdm gb va hai t&m cao
su day khodng 20 mm trén toan bd chié udai nhu minh hoa trén Hinh 1 clia Phu luc 2. Dat tai trong
nén theo phuang vuéng géc véi truc 8ng véi tdc dod tir 500 N t6i 600 N mbi gidy, cho dén khi tai trong
dat 34 N trén mot centimét vudng dién tich hinh chi€u theo phuong vudng goc véi truc éng, sau do
duy tri gia tri nay trong 1 min..

Hinh 1. (Phu luc 2)

Trong tai Trong tai

Ghi nhan: Nhiing hang muc dugi day phai dugc ghi nhan bén viing tai vi tri d& nhin
clia mbi éng:

Tén hoac tén viét tit clia nha ché tao.

N&m va thang ché tao hodc nam va thang ché tao viét tat.
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