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1. SCOPE

1.1 GENERAL

The specificationé cover the design, manufacture, shipping,

transportation, erection, construction, and testing of the.

buildings, structures, foundations and facilities for 2 x 200 MW

West Wharf Thermal Power Plant.

1.2 SCOPE

The works to be done uwnder this Contract include, but are not

limitted to the following principal items.

(1) BSite preparations and grading for Power plaht compound and

outside area including the areas for discharge water lines.

{2) Civil and building works for the following.items.

'(a')

by

{c)

(d)

(e}

Powerhouse, and boiler substructures including indoor

IEQuipmént fdundﬁtion and T]G pedestals

éﬁéck and gas line including forced draft'fans; induced

drafct fans, gas dubts, and_house boiler

Transformer vard and cable tunnel to the Substation

Dismanthing of the existing Pump Pit

Cooling water way

1)
ii)

iii)

iv)

v)

Intaké water way
Intake opén channel

Screen and c.w. pump pit

'Diéchérgé tunnel

outlet

(f) Outdbbr equipment foundation

' Fipé supbort

~ G510-1 -



x)
xi)
xii)
xiii)

xiv)

Unit make up tank foundation
Demineralized storage vank
Raw water storage tank

Waste water storage pond
City Qater receiving facility
Unit neutfaliziﬁg pit

Stack drainage pit

0il separator

Chlorination feed.wate; pump pit
Storage box fﬁr stop logs
Dust box

Cable ducté

Other facilities

{g)

(h)

(3

Water treatment and pqtgble watef supply'syétem inclqding
water treatment room, water pretreatment facilities,
treatment'facilities, filterized water tank, demineralized
water tank, potable water pump aﬂd tank_

Fuel.and lubrication o0il system including heavy oil tanks,
fuel o0il transfer pump area and iubrication oil storage
tank

Auxiliary buildings such as H2 generating station, workshop,
warehouse, administration bqiiding, and othefs

Building facilities comprising eof air conditibning,
ventilation, potable water supply,rhot_water supply,
sanitary and'drainége including;purificatiqn tanks for the

powerhouse and auxiliary buildings

(3) Civil works for access roads, intra site roads and yard storm

- $510-2 -
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drainage system

(4) Site perimeter fence and landscaping

{5) The assistant work for the work of the Owner that is to make
appiicétioﬁs for takihg therpermissions issued by the

administrator.

OUT OF SCOPE

(1) 220 kV/132 kV substation building and its transformer yard.

- 6810-3 -



2. DESIGN BASIS

2.1 GENERAL

All works to be done under this Contract shall comply with the

‘design basis specified herein.

2.2 APPLICABLE STANDARDS

All works shall be carried out in accordance with the requirement

of Clause 5 of "Applicable Standards and Codes in Part I and the

following applicable standards or other approved applicable standards: (“}

(1)

- (2)
(3)
(4)
(5)

(6)

(7)

(33

(9)

Architectural Institute of Japan (AIJ)"

(a) Standards for Design of Steel Pile Foundations for
Buildings

(b) Standards for Structural Design of Building Foundations

- (c) Standards for Design of Steel Structures

(d) Standards for Design of Reinforced Concrete Structures

Heating, Air Conditioning and Sanitary Standards (HASS)

Japan Water Works Association (JWWA)

Japan Road Association (JRA)

Japan Architectural Standard Specifications (JASS) (T>
Japan Society of Civil Engineers B
(a) .Standard for Caluculation of Reinforced Concrete Structures

(b) Design Standards for Steel Structures

(c} Standards for Structural Design of Building Foundations

Japan Port and Harbour Research Institute

Technical Standards for Port and Harbour Facilities

Japan Industrial Standards (JIS5)

Japan Electro-technical Committee (JEC)

~ G520-1 -
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2.3 DESIGN LOADS

2.

.3.1

3.2

.3.3

The following design loads, unlesg otherwise specified, shall be

used in the design.

'DEAD LOAD

The dead loads based upon the building finishes shall be

“calculated in accordance with the building finishes and material

densities.

LIVE LOAD
All.ve;tical,live loads shall, in principle, be considered as
uniform loads. However, equipment loads:which are heavy and of
which the supported area is concentrated in a small area, shall be
treated as coﬂcentfated loéds. . As for the civil deéign, the live
loads shall be as follows.
1) The surcharge load --- 1 t[m2
2} Truck load (T-20}% --- The gross weight - : 20 ton

A front wheel weight : 2 ton

A rear wheel weight : 8 ton

3) The impact coefficient --- i = 0.3

HIND FORCE
The design wind pressure shall Dbe determined by the following
formula,

P (kgf/sq.m) = C x q x A

- . Where:’ C_=fShape factor as indicated in the attached
sheet - ' '

d = Wind velocity pressure (kglsq.m).'

- Gszohz'_



2.3.

A = Projected area (sq.m)

The wind velocity pressure, unless otheérwise specified, shall be

calculated as follow:
q = 45;5-(kg[sq.m

The shape factor shall

SEISMIC FORCE

(1) General
The seismic force
Ministrj of Const
conforming to Sec
Law Enforcement ©

(2) Séismic force for
The seismic force

by the story shea

}

be in accordance with Table hereinafter.

shall be determined in accordance with the

ruction Notification, Cabinet Order Article

tion 8 of Chapter 3 of the Building Standard
rdinance.

elastic design

for the elastic design shall be determined

r coefficient calculated according to the

following equation:

Ci =2 x Rt x Ai x Co

‘Where: Ci =

Co =

Story shear coefficient on respective
floor

Zone factor
2 =1.0

Vibration characteristics of buildingz(o.a)

= Story shear distribution coefficient

Standard shear coefficient

Co = 0.1

Seismic story shear shall be calculated according to the follow-

ing equation:

Qi = ¢i x Wi

- G520-3 -
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- Where: Qi = Seismic story shear on respective story
Ci = Story shear ccoefficient on respective story

Wi

Weight above the respective story
(3) Seismic force for elasto—plaétic design
The seismic lateral force for elasto-plastic design shall be
as given in the following formula.
Qud = Z x Rt x A1 x Co x W
Where: Qud = Required ultimate resistance in
| horizontal direction-
Co = Standard shear coefficient
C 2z 1.0
W o= Weight of story
The potential horizontal strength required on the respective
flobr shall satisfy the_following.equation:
Qun 2 Ds x Fes X Qud
Where: Qun = Potential.hqrizontal strength required on
the respectiﬁe floor
Ds = Coefficient of structural characteristics
Fes ;_The.computed_a.value expressing the
shape.characteristics of the respective
floor depending upon the stiffness ratio-
and eccentricity ratio of the respective.
floor
.:Qud % Horizontal force arising on respective'.
N ..floors due tﬁ‘seismic force
(&) Methdd of calculation

The method'of c&lcuiations bf the items described herein

- 6820-4 -



.3.5

.3.6

shall be in accordance with "The Guideline for Structural
Calculation and Explanation Thereof" ({1981 edition)
published by The Building Center of Japan and supervised by
the Ministry of Construction Building Research institute

Housing Bureau, Ministry of Construction.’

CRANE LOAD -

The vertical force on crane runways shall be not less than 1201
of the maximum wheel loads of the crane.

The lateral force on crane runways acting in the perpendicular
direction of runways shall be not less than 10Z of the maximum
wheels loads of the crane.

The lateral force on crane runways acting in direction of
gravel shall be not less than 157 of the maximum wheel loads
pf the crane.

ALl lateral forces shall be applied at the top of the rail.

LAYDOWN LOAD

Periodical inspection -of turbine and generator shall be carried

o~

out once yearly or at specified intervals. A portion of the
equipment shall be overhauled and laid down on the operating floor.
The laydown load shall be considered in the design as the permanent
load.

In general, the layddwn load is considered to be the uniform

distributed load.

- G820-5 -
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2.3.7 IINSTALLATION LOAD
When heavy equipment is brought in and installed in place, the
carrying load is imposed on the floor which is used for temporary
stofage or as a portion Qf the carrying in route.
This installation load sﬂall be considefed as corresponding with
the approved installation plan, and shall be.treated as a

temporary load.

2.3.8 DESIGN LOAD COMBINATTONS
.Struétureé and stfuctufal members shall be desigﬁed for maximum
resistaﬁ;e to the following-load combinations.
(1)  ‘Long term
D.L + L.L + M.L + L.D ¥+ P.L + C.D.L
{2) Short term 7
| D;L + L;L + M.L + P.L '+ C.D.L + W.L
| D;L + L.L + ﬁ.L + P.L %+ C;D.L_+ S.L
D.L + L.L + M.L + P.L + C.D;L_+ I.L

Dead load

ﬂhere: D.L =
L.L = Live load
M.L = Machine load

L.D = Laydown load
P.L * = Piping load
C.D.L = Crane dead load
' C.OfL = Crane operating load
Wil = Wind load
Co8.Lo Q.Seismic load - -

I.L = Installation load

- GS20-6 -



3. DESIGN GONCEPT

3,1 GENERAL

(1)

(2}

A1l works and design té be‘done under this Contract shall comply
with the design cdncépt specified hereiﬁ. | |

Design andfor redesign

Even after viewing the Owner’é Drawings, the Contractor, if
hecessary, may redesign the structural framings.and foﬁndation of
each structure based upon his arrengement of equipment} loads,

sizes and other pertinent matters regarding the furnishing of

‘machines, provided that the Engineer approves the redesign.

The Contractor shall design equipment foundations in the Main

Powerhouse such as turbine-generator pedestal, BFP and so on.

All equipment foundations_design and piling, structﬁfal framings
and stack redesigns, if any, shall be carfied out so as to resist
all expected loads, such as dead ioad, viﬁrétion load, seismic
load, wind load and.load at the time of carry in df heavy
equipment in accordance with the design concepts specified

hereinafter.

The design documents, such as drawings:and calculation sheets and
certification reports shall be submitted to the Engineer for

approval.

‘The basic design shall, in principle, not be changed, however the

Contractor shall, in accordance with the requirements of the
third parties or the permitted conditions directed by the

administrators, have to.éhange the bagic design, and be

- G§30-1 -
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responsible for the changed basic design. Provided that no

variations shall be approved .by the Engineer as for increase or

decrease in the quantity of any work relating with the above

change.

3.2 POWERHOUSE

3.2.2 OQUTLINE

()

(2)

(3)

Height of ground floor: GL + 200 mm

Structure

Mat foundation: Reinforced concrete mat foundation
(Raft foundation)

Framing: - Steel structure

Floor and roof: Reinforced.concrete on galvanized metal
décking

Elevator facilities

The Conﬁractor shall design, furnish and install an elevator

_with a cylinder type steel shaft which shall be laterally

supported by the each boiler structure.

3.2.2 DESIGN CONCEPT

(1)

Superstructure

Structural steel shall be provided fdr the.sﬁperstructure of
_the_main pdwer house. Thegstruéture shall be of braced frame
or"oﬁen_frame type.

Eﬁch.floor.sﬁall,be considared as rigid.agaiﬁst horizontal
forcéS}fand shall be provided.with-horizontai-bréceé, even

if there is a concrete slab.

v G830-2 f'



(2)

The location of vertical braces shall be determined 'in
consideration . of the eccentricity and stiffness ratio
against horizontal forces.

The location of the structurazl members and the installation
method of equipment or finishing materials shall be
determined so that each structural member will not receive
eccentric forces.

The deflection of the structural members shall be less than
the allowable deflection. Particular care shall be taken so
that' the crane girder does not exceed the allowable
deflection.

The relative story horizontal defiection angle shall be less

~than 1/200 against horizontal forces.

The column of braced frame shall be considered as the pin
support, except for the main column (such as the column’
supporting the crane girder).

The ~shearing force of the column bottom shall be supported
by the key plate under the column base plate.

Foundation

The thickness of the mat foundation shall be calculated in
éccordance with the loads of the superstructure and the
bearing capacity of the pile. Moreover, differential
settlement of the foundation shall be 1/15;000 for the
design.

The mat foundatiﬁn of main power hoﬁseraﬁd 5oiler'$hall be
separated. However, the mat foundation of the main‘power_house

and T/G pedestal shall not be separated.

- G530-3 -
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(3)

Miscellaneous considerations

{a)

(b

(¢

(d)-

(e)

(£)

-at intervals of aboutr 2060 m“.

For the ground floor column line <G>-<H>, no vertical
brace shall be arranged in consideration of passage

of vehiclés and persohs.

Moreover, monorails shall be instalied in the area for
installation and maintenancé of boiler feed pump.

on the ground floor, floor drains shall be provided

2

The pedestal foundation for héavy eguipment and rotary

. equipment shall:be raised from mat concrete.

The ground flbor in the boiler area shall have a slope
of about 1/200. A trench for floor drain (to be
covered by checkered plate) shall be provided in the
surrounding area.

The walls from the ground floor through to the level of
operating floor shall be constructed of concrete paﬁels,
which shall be fabricated at the project site.

Precast concrete panels between 104 and 105, 204 and 20$
of the Column Line <A> from the ground £loor to the
meﬁzaninerfloérrshall be constructed so as to be easily
dismounted,

A 1.1 m high handrail made of steel shall be erected
a?ound all opéning seétions on the floor. A removable

type handrail shall be erected around the opening

section in the unloading area. Around each opening

section, a toe plate with-a height of FL + 100 mm shall

~be. fixed securely to structural steel.

- GS30:24 -



(g)

(h)

(i)

(i)

(k)

(1}

{m)

{n)

The air intake louver along row 10} and 208 shall be
constructed so as Lo close sutomatically at the time
of fire aécident.

A cable treatment area {steel framed checkered plate

floor) shall be provided under the central control

 rooOn.

An observation window of double construction shall be
provided in the central control room along row <H> so
as .to make it possible to observe the turbine room from
the central control room. A part of the walls in the
central control room shall be of temporary installation
806 as to carry in the BTG bpard for Unit 2.

Noise level in central control rbom and office rooms:
The Contractor shall ensure that the noise Yevel in the
central control room and office rooms does not exceed
60 dB{A) (maximum).

An access way shall be provided to permit direct access
frdm_the T/G room through boiler structure of the
elevator.

Catwalks made of grating shall be arranged on each

side (Rows A and G) along the overhead crane girder
level.

Handrails shall be attached outside the respective
catwalks.

Thelentire floor in the computer room and PABX room shall
be of a free access type.

The walls and ceiling in all ajr conditioned rooms

- GS30-5 -
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(o)

{p)

(q)

(r)

{s)

{t)

.shall consist of heat-insulation materials:

The effective'width of all main staircases shall at

. least be 900 mm.

Hanger hooks (steel rings) shall be attached to the

-back side of pafapets on the roof to facilitate

maintenance of exterior walls and windows.

Elevator Facilities

Travel shall be from the ground floor to the platform .
at drum level of thé.boiler structure. - The car shall
be awtomatically returned to the operating floor.

The elevator machine room and its access étairway shall
be mounted at the.top-éf the shaft.

To prevent. heat accumulation, the Coﬁtractor shall
provide glass wool insulation of 50 mm thickness with
wire mesh and an exhaust fan.

The battery room shéll’be degigned for air tightness.
and shall have an air tight deoor, air tight wall and
air ﬁigﬁt ceiling.

The precast concrefe panel shall be designed so as to

minimize the number of openings wherever possible after

confirming the number and positions of the penetration

- holes, -

‘Weather protection cover{roofirg and.siding) of Boiler

hanger struéﬁure Yeather protection covers shall be
designed and provided at the boiler top (to drum level

platform) so.as ‘to protect the person, équipment

-1and_9trup6ureifrqm sunshine, rain and sandy wind.

- 6530-6 -



Technical specifications for the materials to be used
for the roofing and siding shall conform to Clause 11
METAL WORK/SIDING AND ROOFING in SECTION II TECNICAL

SPECIFICATIONS.

3.3 STACK .
3.3.1 OUTLINE
(1)  Reinforced concrete windshield

{a) Dimension:

-~
i

Height GL + 137 m - : x;)
{(b) Materials:

Reinforced concrete Fc = 270 kg[cm?,.sttength

after 28 days’
Reinforced bar Conforming to ASTM A615 Gr.40
or equivalent
(2) Inner flues with lining and insulation

-(a) Dimension:

Height GL + 140 m

{(b) Materials:

~
e

. Steel plate for flue Conforming to JIS G 3114-5MA 414
(Anticorreosion}

Conforming to JIS G 3101 5541

. Stainless steel Conforming to JIS & 4304 -
plate for top . 5USs 304
nozzle
. Lining ~ - Gunite type castable Iining
. Insulation ' Fiberglass or equivalent, 50 mm.
- (830-7 -

£y



O

(3)

(43

(5) .

in thickness with 3.5 mm ¢

Nelson type stud and wire mesh of

204 x 26 mm
Foundation
{a) Shape
Octagonal foiundation
{b) Materials |
Concrete Fc = 270 kglm2 strength after
28 days
Reinforcing bar ASTH A6LS. Gr.40

Blectrical equipment

. Aircraft warning light with automatic flicker device
. Fluorescent lamps and fixtures

. Lightning rod

Platform and ladders

Platforms for the ladder shall be provided at every 6 m or

less,

DESIGN CONCEPT

The Contractor shall design the dimension of flues based upon his

gas conditions, and ‘shall submit the results to the Engineer for

approval,

- The.stack shall consist. of a reinforced: concrete windshield, 2 (two)

_ barrels of inner flues with lining and insulation, ladder, stage and

pther'pertiﬁént eiectrical.equipment. ‘Gunite lining and fiberglass

~insulation shall be furnished. "The flues shall be connected with

framed steel girders and beams for platforms located approximately

- 6S30-8 -



every 35 m in height. Connection between the flues and the girders

shall consist_of a sliding hinge against vertical force (thermal

expansion of flue) and a fixed hinge against horizontal force

(seismic force).

1

{2}

Superstructure
The stack shall be designed against static and dynamic
loads. Loads which shall be considered are as follows.
(a) . Dead load
(b) Live load
(c) Static seismic load
{d) Dynamic seismic load
{e) Static wind load
{(£) Resonant wind load
Among the design loads indicated in the above, stack
sections ghall be calculated for thbsé loads which maximize
stress. Sections near openings shall be calculated for
partial stress.
Foundation
Footing sections and stability of bearing ground shall be
sufficient to resist design bending moment at the time of
earthquake. FEach value shall be calculated as follows.
(a} Design stress

Design bending moment is calculated according to the.

following eguation.

MF = Mo + Qo x hf + K x Wf x h
Where MF: Moment of foundation bottom .

Mo: Moment of foundation top

- G530-9 -
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Qo: Shear force of foundation top

hf: 'Depth of foundation

K : Seismic intensity in underground portion

Wf: Weight of foundation

h : Height of the point where the seismic Force
is imposed on the foundation from the
foundation boitom

(b) Stability of bearing ground

Stability of the bearing ground is calculated according

ﬁl&»\
-y

h¥

to the following equation.

HstWE ME R
““KS* + 7F < and > O

where Ws: Weight 6f supefstructure
WF: Weight of féundaﬁion (including weight of
of soil) |
MF: Moment of foundation bottom
Ao: Area of f@ﬁndation bottom
ZF: .Section mpdulus of pile (arraﬁggﬁent)

.R= Allowable support force of pile

¢

o,
S

3.4 -TURBINE~GENE§ATOR PEbESfAL
3.4.1 OUTLINE
(1) Structure
Mat foundation: Reinforced concrete mat foundation
(connecied with mat féundaﬁion of
main ﬁqwgﬁﬁé&#é)
éﬁgéiﬁé;aﬁd fiddt;- '.Reigfégéédjéoncrete stéﬁctﬁre

(Fc # 270_kg[cm2, reinforbing bar

.-, G830-10 - -
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ASTM AB15 Gr.40
Framing shall be separated from the

main powerhouse.

3.4.2 DESIGN CONCEPT

(1) Loads

T/G pedestral shall be designed to withstand the following

loads. These loads shell be combined appropriately.

(a)
(b)
(c)
(&)

(e)

(£}

(8

(h)

Dead load

Machine dead lead

Machine load under installation
Vacuum load éf condenser
Machine dynamic load

Short circuit load

Thermal stress

Seismic load

{2) Resonance

The natural period of the.T{G pedestal should be greater or

smaller than the range of 207 of the rotary period of

equipment so as to prevent the pedestal from resonating.

3.5 AUXILIARY BUILDINGS

3.5.1 OUTLINE

{1) Structure

The types of structure shall be determined according to the

equipment to be housed in the respective structures.

- G830-~11 -
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{a) Superstructure
Type A: Steel structure
Type B: Reinforced concrete
" Type C: Reinforced concrete with light weight roof
(b) Foundation
Reinforced concrete, independent footing with tie beam
(2) Loads

Loads to be used shall be the same as those of the main

powerhouse,

.} {3) Future extension. - -

Future extension shall not be considered for the design.

3.5.2 DESIGN CONCEPT .
For the steel structure, the design concept'éhall-be the same as
that of the main powerhouse.
For the reinforced concrete structure, the following items shall
be considered.
Shear walls shall be provided in the structural frames wherever .
poséible;_ In this case, eccentricity:and the stiffness ratio
shall be taken into account.
.For the analysis of rigid frame, each member shall be considered
as a structural member of one lipe, and the rigid zoné may not be
conéideted;

3.6 codLiuG QATEKHAY .

| 3.6,1 ;INiAKE}oPEN CHANNEL

: Vertical.glighment and cross section shall be determined by .taking

- 6530-12 .
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into account the fﬁllowing items.
. Quantity of cooling water
. Water levels at intake mouth
. Water level at pump house
. Wave height
. Optimum flow velocity

. Hydraulic conditions

3.6.2 PUMP PIT {2 units)

The structure shall be of reinforced concrete rigid frame.

The bottom level of the pump pit shall be EL.-3.0 m and shall
have suitable dimensions for installation of pumps and auxiliary
equipment such as bar screens, travelling screens, stdp ldgs;
lifting beam, washing water pit, pipe trench and manhéles.

The approaching flow velocity to the screens shall be less than

0.375 m/sec.

INTAKE TUNNEL
The intake tunnel shall be made use of the existing intake tunnels

{box culvert and concrete piper).

DISCHARGE TUNNEL AND OUTLET

The discharge tunnel shall counsist of reinforced conérete‘cul&ert,
The average discharge water velocity shall be less than 0.5 m/sec.
The Contfactor shall study about the slide of Outlet will be-' -
occurred by the horizontal force at Earthguake in qouéiﬂérdtibn of

the station of a construction joint of Outlet, and immediately after

- G5830-13 -
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the study of the slide of Qutlet, the Contractor shall submit the

calculation sheets for the study to the Engineer for approval.

OTHER STRUCTURES AND FOUNDATIONS

3.7.1 REINFORCED CONCRETE STRUCTURES

Based upon the system design specified in these Specifications in
Part II, requirements of the yespective structufés such as
capacity and dimensions shall be determined, and the arrangement,
size, loading and all necessary pertinents shall be provided.
The design of the structural system shall be carried out so as to
withstand all expected loads such as dead load, equipment load,
seismic load and wind load as specified in 2.4 "DESIGN LOAD".
Materials to be used shall be as follows, unless ofherwise
specified.
Concrete : t 210 kg{cm2 strength after 28 days.
Reinforcing bar: ASTM-AsiS Gr.40 .
Acid and_#lkali proof lining as'specified in T8519.1 "Acid and alkali

proof lining" .shall be applied to the inside surface of the

following structures.

(1) Acid and alkall proof lining (Class 4)
. Unit neutralizing pit -
(2) Acid and alkali proof lining (Clasé B)
.. Chemical tank and pump foundation
"v:Wasﬁé:water storage pond
; Coagﬁlation_sedimenta;ion tank
. Sludge enrichment tank’

.. Purified waste water tank

- GS30-14
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7.2

. Clear water pit and other pits

. Chemical feed pumps and tanks foundation

. Chemical ;torage tank and pump foundatibn

. Waste water pit for stack cleaning -

. Water treatment eguipment & control room

. Chlorination equipment area & control room
Water proof coating as specified in TS5 19.2 "Water proof coating”
shall be applied to the inside surface of the following structures.

. Raw water receiving pond

FOUNDATIONS OF OUTDOOR EQUIPMENT
Based upon the system design specified in the Specifications in
Part II, requirements of the respective foundations such as =
dimensicons shall be determined, and the arrangement, size,
loading and all necessary pertinents shall be provided.
The design of the structural system shall be carried out so as to
withstand all expected loade such as dead load, equipment load,
seismic load and wind load as specified in 2.4 DESIGN LCAD.
Materials to be used shall be as follows.
Concrete : 210 kglcm2 strength after 28 days
Reinforcing bar: ASTM A615 Gr.40

Noise level at the site boundary shall not exceed 70 dB(A) (maximun)

. as specified in Part II, however, in case that the noise level is

not able to decrease by equipment side such as transformers and so

forth, noise protection wall(s) for the equipment shall be designed

and provided by the Contractor.

- GS30-15 ~ .-~
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3.8 BUILDING SERVICE FACILITIES

{1) Water supply plumbing and equipment’

The water supply plumbing and equipment implied herein is

intended to supply drinking waver (See Part II) after

‘pressure reduction to the required points in the respective

buildings.

The methods of water supply to the reSpectiﬁe buildings’ and

the tie-in points with PART IT shall be as given in the table

below.

O

Building

Water supply methods

Tie-in points with
PART II-

Main power house

Water shall be supplied

by gravitational system
from an elevated water
tank to be installed on
the roof of the main power
house.

The positionrbf:valve
for pumping up pipe onto
elevated water tank.

Administration
building

Water shall be supplied
by gravitational system
from an elevated water

tank.-

The positien of valve
for water supply pipe
one (1) meter outside
the building.

equipment and
control room

Water treatment.

‘Water shall be supplied

by a direct water supply
system.

The position of valve
for water supply pipe

‘one’ (1) meter outside

the building.

Guard house

Same as above

Same as above.

(2) Hot water supply plumblng and equ:pment

The electric storage heaters and Lnstantaneous heatero of the

-hot water supply plumblng and equipment shall be de51gned at

.fthe p051t10ns of the respectlve kitchenettes and shower rooms

of the reSpectlve bulldlngs for the purpose of hot water

supply.

L3
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(3)

(4)

(5}

Sanitary facilities
Sanitary fixtures and devices shall be designed at the
positions reguired in lavatories, kitchenettes, shower rooms,

etc., in the respective buildings.

_Service sinks shall be designed at the positions required in

battery room.

Waste water plumbing and equipment

- Waste water and miscellaneous plumbing water from the

respective buildings shall be led outdoors separately, and

sent into the sewer pipes to be laid by another contractor

throogh septic tanks (independent typo or combined type).

Waste water from the analysis room shall be sent iodependently

into a waste water tank and discharged into a sewerago system

after dilution. |

Air conditioning system

(a) Maio powerhouse
.For air condltlonlng of the main poworhouse, chilled water
will be produced in the air cooled chiller and supplled to
the respectlve air conditioning systems. The capacity of
the ma jor equipment shall be as follows: 501 capacity x
three {3) air cooled chiller sets | |
[one (1) set for standby], primary chllled wﬁter
pump [100Z x one (l) set for the respect;ve air cooled
chillers]; secondary chllled water pumps [1002 X two (2)
sets for CIU and SOZ x two (2) sets for the other rooms]:
and air condltloners (100 x two (2) sets for CPU and SOZ b4

two (2) sets respectively for the other rooms}.

- GS530-17 -
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The air conditioniﬁg system shall be of a low speed duct
type, and divided into'the.following'four {4) systems:
(1) . Computer room
(ii1) Control equipment room
{iii) - Central control room
(iv) Laboratory room
(b} Administration building
Air conditioning of the administration.building shall be
performed by dividing the air conditioning system into the
{i} two.east and west systems.
The capacity of the respective equipment shall be
100Z x one (1) set.
(Q) Other building.
The other buildings requiring air conditioning shall be
air-conditioned by the air cooled packaged air conditioner.
(6) Ventilation system
The veﬁtilation systems shall be provided to enable
ventilation for removing heat and odors generated in the

turbine room, analysis rcoom, lavatories, storage rooms,

battery room, kitchenettes, electric machine room, aiy
conditioning equipment rooms, etc., as-wéll as for
supplying oxygen required for combustion.

{7) Secondary électrical and automatic control
(a) Power supply to the respective equipment shall be as

follows,

- 6530-18 -



(b)

(c)

. Main power house and Administration Buiiding
The power source to be supplied {See PART IT) shall he
connected to the respective equipment in the buildings
through switchboards.

.The automatic control system shall be designed and
installed so as to ensure smooth operation of air
conditioning, ventilation and sgnitary equipment ‘in the
respective buildings. |

“Alarms shall be integrally connected at necessary
positions for each control panel in the respective:
buildings.

Alarms on the water levels in the elevated water tanks
and waste water tanks shall be provided at the necessary

positions, but shall function independently.

- GS530-19 -
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The air conditioning system shall be of a low speed duct
type, and divided into the following four (4) systems:
(1) Computer room - -
(ii) Control equipment room
(iii) Central control room
(iv) Laboratory. room
(D) -Administration building
Air conditioning of the administration building shall be
performed by dividing the. air conditioning system into the
two;eaét_and west systems.
The éapacity of the respective equipment ‘shall be
1007 x one (1) set.
(c) Other building
The other'bui;dings requiring air conditioning shall be
air-conditioned by the air cooled packaged éir conditioner.
(6) Ventilation system
The venfilation systems shall be provided to enable
ventilation for.removing heat and odors generated in the
turbine room, analysis room, lavatories, storage rooms,
battery room, kiﬁchenettes, electric machine room, air
conditioning equipment rooms, etc., as well as for
suppiying oxyéen required for combustion.
(7) Secondary-elect;igal and automatic control
(a) Power supply to the respective equipment shall be as

follows.

-~ (G830-20 - .



(b)

()

.- Main power house and Administration Building
The power source to be supplied {See PART II} shall be
connected to the respective equipment in the buildings
through switchboards.
The automatic control system shall be designed and
installéd 50 as to ensure smooth operation of air
conditioning, ventilation and sanitary equipment in the
respective buildings.
Alarms shall be integrally connected at necessary
positions for each control panel in . the respective
buildings.
Alarms on the water levels in the elevated water tanks
and waste water tanks shall be provided at the necessary

positions, but shall function independently.

- G830-21 -
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4. OUTLINE OF WORKS AND FACILITIES

4.1 MAIN BUILDING
4.1.1 DIMENSIONS

Floor ares:

)

Height of each floor:

Building Volume

4.1.2 STRUCTURE
Piling

Mat foundation:

Fréming:

Floor and roof:

Py

Steel pipe pile #60%.6 x 9.0

Reinforced concrete raft foundation

Thickness: 2.5 m'(under T/G pedestal)

- 1.5 m (remaining area)

Steel structure

Reinforced concrete on gaivanized metal

- decking

- §840-1 -

Unit~I Unit-IT1
.Grouﬁd £1o0r 2,850.1 m® 1,522.0 m®
Mezéﬁnine.fibbr. 2.2§1.6 m2 -1,058.6 m2
oOperating floor  2,710.5 ﬁz‘ 1,487.4 m’
4th £loor 1,462.5 n?  360.4 m2
Penéhéuse 51.1 m2 __25.6 m2
Total area 9,365.8 -mz- 4,664.0 m2
Ground floor GL + 0.2 m (EL + 5.0=m)
' Mezzanine floor GL + 5.7 m
Operating floor 6L 4+ 11.2 m
4th floor GL +16.2 m
- Deaerator roof "GL 4+ 21.2 m
Roof GL + 2%.1 m
Top of parapet GL + 28.3 m
Unit-1 Unit-II
68,218.5 m>  38,906.3 m°



4.1.3

4

Q4

{INTERIOR AND EXTERIOR FINISHES: As indicated in the Drawings.

-ELEVATOR FAGCILITIES

The Contractor shall design, furnish and install a 600 kg

capacity elevator with stops at five (5) or more floors, and a

' cylinder type steel shaft which shall be laterally supported by the

‘boiler structure.
‘Travel shall be from the first floor to the platform at drum

" level of the boiler structure. The car shall be automatically

fe;urned to the operating floor.

The elevator machine room ahd its access stairway shall be
mounted at the top of the shaft.

To prévent heat accumulation (indoor temperature in the elevator
machine room shall be less than 40°C), the Contractor shall

provide glass wool insulation of 50 mm thickness with wire mesh

~and an exhaust fan as indicated in the Drawings.

4.2 STACK (CHIMNEY)

The stack {(chimney} shall consist of a reinforced concrete
windshield, 2 (two) barrels of inner flues with lining and
insulation, ladder, stage and other pertineﬁt electrical_equipment.
Gunite lining and fiberglass.insulation shall be furnished.

The flues shall be connécted with framed steel girders gnd beams
for platform located approximately every.35 m in ﬁeight.

Connection between the flues ana tﬁe girders shall consist of a
sliding.hinge agéinst vertical force (thermal expansion of flue)
and a fixed hinge against horizqntal fﬁrée (seismic forgej.'.

Pimension and materials.

- G540-2 -
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(1)

{2}

Reinforced concrete windshield

{a) Dimension:

Height S . GL + 137 m
Top outside - 10.2 0 m Wall thickness 25 cm
diameter '

. Bbttom outside 13.7 m Wall thickness 50 cm
diameter :

(b) Materials:

Reinforced concrete .  Fe

Reinforcing bar

= 270 kglcmz. strength after
28 days

Conforming to ASTM A615 Gr.40
equivalent Co

Inner flues with lining and insulation

(a) Dimension:

Height ' GL +
Flue diameter - 3.5
(effective)

(b) Materials:

Steel plate for flue

140 m

m$ x 2

Conforming to JIS G 3114-SMA 41A

or equivalent (Anticorrosion)

~ Conforming to JIS ¢ 3101 §S41 or

Stainless steel plate
for top nozzle

Lining

Insulation:

equivalent

Conforming ts JIé.G 4304.-
5US 304 or equivalent
Gunite type castable lining

Fiberglass or equivalent 50 mm

in thickness with 3.5 mmg

Nelson Type stud and wire mesh

of 20# x 26 mm

- 68403 i



-3

(3) Foundation
(a) Dimension:
Octagonai foundation
(b) Materials:

Concrete
Reinforcing bar

{4#) Electrical equipment

Aircraft warning light wi

25 m in width, 4.5 m in depth

Fc = 270 kg/m® strength
after 28 days
Conforming to ASTM ABL5 Gr.40

. or eguivalent

th automatic flicker device

Fluorescent lamps and fixtures

Lightning rod
(53) Platform and ladders
Platforms for the ladder

less.

TRANSFORMER-FOUNDATIONs
Main trénsformer |
Auxiliaryltransformer
Starting transformer

Fire walls.

Material

- G540

shall be provided at every 6 m or

Unit T and Unit II
Unit I and Unit IT

Unit I only

The fire wall shall be 1.5 m higher

than the highest part of the main
transformer.

Concrete shall be 210 icglcm2 strength,
and reinforcing bar shall conform to

ASTM AB15 Gr.40 or equivalent.

% -
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4.4 DISMANTLING WORK

The List of the existing structures to be dismantled shall be as

follows:

(1) C.¥W Pump House for "A" Station-

(2) - C.W Pump House and Screen for "B*, "BX" Station

{3)  Dbischarge Sump for *A" .Station

(4) Sewer Sump and Pumping Station

(5) Discharge Water Pipes
_ - i) from "A" Station (i.e. Concrete Piées between Discharge Sump
{f} and the boundary wall of Plant)

ii) from "B" Station (i.e. Cast Iron Pipes above Cable Tunnel)
iii) £rom "BY® Station (i;g. Cast Iron Pipes above Cable Tunnel)
The Cbntractor.shail,rin.particuiar. take care of the following items.

1) In the case of diéﬁantling the reinforéed sfructures, the
Contractor shall, ih.principle, break the concretes about 50 cm
cube to boad them on the truck:eaéily, and shall dispose of the

.broken concretes outside Plant.

2) As the foundation of the existing Fump Pit is embedded to the

ground deeply, the sheathing sheet piles shall be setted up by the

1

Contractor to excavate the foundation of Pump Pit. The Contractor

~shall take a suitable way for the. dismantling work at the
~connecting portion between the existing Intake Water Ways
(cuiverts and concrete piﬁes) and the wall of Pump Pit, in ordef
to construct the side wall'bf Iﬁtake Open Chennel easily.
3)  In the case of disﬁantling discharge water pipes, the Contractor
shall; a£t§r.the,qompleticﬁ:of the dewatering of the inﬁérnal

water of the pipes, set up the permsnent cut-off walls of the

~ G840-5 -
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existing discharge pipes at the designated places ﬁy the Engineer.
If it is.necessa:y-for the disﬁantling of the dischage pipes to
destroy the boundary wall, the Contractor shall set up the
temporary boundary wall and the safety facilities against the
third party during the dismantling work, and shall ?econatfuut the
boundary wall that has an original structure immediately after the
dismantling work.

As to fhe above items 2} and 3), the Contraétor'shall submit the

actual working plans and the schedule tables to the Engineer for

.
I

approval before the commencement of those works.

4.5 COOLING WATER WAY
The Contractor shall submit the hydraulic celculation note for the

cooling water way to the Engineer for his approvai.

£.5.1 INTAKE WATER WAY

‘The existing intake water ways shall be made use of intake water

ways for this design.

The dimensional data of the existing intake water ways are as

follows.

f"—'\
R

Intake water way No.l (box culvert at the side of Unit 1)
- 3,000 mm x 3,000 mm x 1 line
Intake water way No.2 (Concrete pipelines at the side of Unit II)

1,500 mm dis x 3 lines

As the existing intake culvert tunnel had not been used for-a few
decades, the Contractor shall carry out the maintenance work after
the diving investigation by the Contractor, and the Contractor shall

manufacture stop logs to be permanent structures, in order to close

- GS40-6 -
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4,5.2

the entrances of the existing intake water ways (culverts and

.concrete pipes), and the Contractor shall, before the commencement

of the maintenance work and the manufacturing work of stop logs,

submit the actual working plans, the drawings and the structural

~calculation note (for stop logs) to the Engineer for épproval.

Intake.Open-Channel shall.be constructed to balance the water
quantity for the two existing water ways, so the Contractor shall
submit the construction design sheets (the 'structural calculation
note and the construction drawings) for the conﬁecting portion
between the-eiisting intake water ways and Intake Open Channél to

the Engineer for approval before the commencement of the work.

INTAKE OPEN CHANNEL .
1} Intake open channel shall consist of reinforced concrete and
shall be designed to balance the water quantity (= 9.5 m3({sec at
one unit) at.eéch,Pump Pit.
2) The elevation at the top of rétaining wall shall be lSCated EL.
+ 5.00 m, and dimensional data are as follows.
The inside width o B=3.0m
The bottom fioor level : : - EL.- 3.0 m
Stop log shall be sétted up around -the intermediste point pf
'chaﬁnél:féﬁdjtﬁé ouﬁliné of stop logs and a lifting beam shall
be as follows. | = | |
a) The materials
-'Stbb?iégs' 1é::- . : Prés#réésed coﬁcreté (pieces)
The Butef‘ffémefof stop'ldéé:;-Stﬁinlesé steel |
Gate sheets & cast iron

A lifting beam : . Main structure shall consist

- G540-7 ~ -



-of channel steels, and a few
metal fittings.and'rbllers
"shall be rade of stainless
gteel (1 set).
The water stop rubbers shall, at the front side of a stop
log, be fitted up with three sides of a stop log to the
exclusion of a top side of it. A Lifting beam shall be
automatically disconnected from stop log in the water after
setting and shall be autom&tically connected to the hook of

the next stop log in the water for lifting.

4.5.3 PUMP-PIT
1) Pump pit shall be constructed the same two units and have Z-span
reinforced concrete box culverts as the rigid frame structure.
The structure of pump pit shall be divided into three blocks,
that is, screen room, connected culvert and pump room, and the
approach water velocity to screens shall be less than 0.375
m/sec.

The dimensional data of pump pit (one unit) is as follows.

a) The total width + B = 12.0 m
b) The inside width: b= 4.5 m : :
at one span {(b'= 4.8 m at the connecting culvert})

¢) The bottem floof level : EL.- 3.0 m to EL.- 4.2 m
2) Auxiljary facilities ”
Auxiliary facilities for one unit shall consist o? pre-stressed
coﬁcréte stop logé. washing pump pit and pipe_t%ench.
a) wééhing.pumﬁ ﬁit {twé‘pifrﬁbles at éne uﬂiﬁ)

the inside diameter: ¢ 700 mm

- GS540-8 -
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4.5.4

4.5.3

The inside height of box culvert

b) Pipe trench for wash water and chlorinaticen
.the.width:- By = 0.5 m'(2 lanes)
By = 0.8 m (1 lane)
the depth: H = 0.5 m
¢) Stop logs and a lifing beam
The materials and the structures of stop logs and a lifting
beam shall.be all the same as those of Intake Open Channel,

however, the quantities of stop logs shall be 12 pieces.

DISCHARGE TOUNNEL

. bischdfge tnnﬁei shall consist of a box.culveft placed by the

reinforced concrete and steel pipes. Steel pipesrshall be setted up
at the section'bétween the outlet of condeﬁsér and ﬁhe'fitting
pdrtion of box:culvert. |

Thé dimgﬁsidﬁ&l daiﬁ'ﬁre ﬁs féilows;

The iﬁsidé diaméterwdf'steeliﬁiﬁé: ) 2000_mﬁ‘

The insidéﬂﬁidth of box cﬁlvert s ' B = 2.2 m

=
I
o
o
=

OUTLET

Qutlet shall consist of box culveris as the reinforced concrete

',siructure;” The ‘2-span box culverts (1 unit has one box culvery)

shall be constructed at the entrance of outlet and the 8-span box

7 culv§rts.(l,unit-has_éfbbx culverts) shall be constructed at the

exit of §utlet by the Contractor, The,Revetmeﬁt shall be -

_constructed to retain the back-filling on the exit portion of
‘Outlet, and the steel sheet piles shall be setted up at both ends of

_.Revetment as the fqture'extension to seawall, and shall be setted up

- G540-9 - -



as the cut-off wall so as to retain the foundation of Outlet. The
average discharge water velocity shall be less than 0.5 m/sec in the
consideration of a bad influence to the controlling of boat.

The principal dimension data are as follows.

1) Outlet
‘The outside width : By = 5.6 m (at the entrance)
By = 21.2 m {at the exit)
The outside height: . H =3.0m

2} Revetment

Revetment shall consist of L type retaining wall suppé;;eq by

tﬁe buttresses.,

The.outside'width : .. B=21.2m

The outside height: H= 4.8 m
_After the detailed geclogical and topographic survey fqr_the
construction area due to the Contractor, if necgssafy; thg
Contractor shall redesign the structure of Outlet and shall.deéign
the temporary structures that ié necessary for the coﬁstrﬁction of
Outlet, so the Contractor shall submit £he design drawiﬁgs with the
calculation sheets for those structures to the Engineer for =

approval. After the completion of the dewatering work for exposing

a full view of the gea bottom surface within the foundation area of

Qutlet, as to the embankment for the foundation of Outlet, shall be
executed by way of spreading the materials by each layer that the
thickness is 30 cm, and shall be compacted by each layer (the
thickness is 30 cm) by the use of appropriate“éompactors; so-'the
Contractor shall submit the actual working plan aﬁd'séhedulé table

{including the temporary works) to the Engineer for approval before

-~ GS40-10 -
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the commencement of the work. As to the materials for the
embénkment. shall have a fine gquality, so the Contractor shall
supmit,the sample of the materlals with the certificate of the
quality to the Engineer for approval before the commencement of the
work. The Contractor shall set up the safety lights on the top pf
the temporary structure at the sea.afea.during the éonstruciion of
Outlet, in order to ensure a safety navigation of é boat, and shall
set up the refiectioh bbéfdé thé fép of Revéﬁment.imméaiaﬁeiy.
aftgr.ﬁhe'cbmpletibn of the consﬁfuction of Revetment, theh..as

to the detail of the reflection board, the Contractor shall

‘consult with the Owner/Engineer before the setting work of it.

At the time of the stfucturalAcalCulation of the cut-off steel
sheet piles, the Contractor shall take account of the corrosion-

thickness of steel sheet piles which shall be 2 mm.

- GS40-11 -



4.6 OUTDOOR. EQUIPMENT FOUNDATION

4.6.1

4.6,

4.6.

2

PIFE SUPPORT
Rack foundation shall consist of reinforced concrete to sdbport the

outdeor pipings and cables.

The foundations for raw water tank, demineralized water tank and

make-up water tank

The structure of these foundations shall consist of the reinforced

concrete slab supported by the cast-in-situs concrete piles.

The pfincipal dimensions are as follows,

The size of cast-in-situs The diameter of the
Structures - " concrete piles : o foundations

(The deameter) {The length)

Raw water tank ¢ 400 mm x  17.0m ' D= 13.6 m
Demineralized ¢ 400 mm x = 17.0m "D =11.6m
water tank

Make-up ¢ 400 mm pd 17.0m D= 6.8 m

water tank

WASTE WATER STORAGE POND
The structure shall consist of the reinforced concrete pond as the
storapge for waste water and the foundation of waste water treatment,

and the principal dimension data shall be as follows.

The width : B=16.0m
The length : L =131.0m
The depth : H= 6.5m

The bottom floor level: EL.- 0.5 m
The inside surface shall be protected from acid and alkali

corrosion by the proof coating.

- G540-12 -
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4.6.4  WASTE WATER TREATMENT SYSTEM
1) thfe water treatment system on the upper slab of waste water
storage pond shall consist of reinforced concrete pits, ponds
and tanks.

The principal dimension data shall be as follows.

Dimensions (inside)
Ttems _ — - : - Remarks-
Width Length Depth

{= Purified waste | 5.0 m 8,0 m 3.0m The inside surface shall be
‘.E water pit : protected from acid and _
' alkali by the proof coating

Coagulated The diamete;

‘sedimentation (inside) 4,05 m : DITTO
tank ¢ 9.0m

Sludge The diameter | _ o DITTO
‘enrichment {inside) 4.0m

“tank ¢ 9.0m :

Clear water , _
pit and other 6.3 m 7.0 m 3.0m - DITTO
pits

Chemical feed

pumps and " 3.3 m 8.5 m _ DITTO
tanks founda- '

tion

Filter D.5m 2.2 m .

foundation :

2) Chemicélsétbrage tank and pumﬁ foundation shall consist of
reinforced concrete placed apart ffom wéste water storage pond.
The principal'diménsion da£a shall be as follows.

~ The inside width :- B = 5.5 m

. GS40-13 - . -
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The inside length: L = 6.4 m

The protection wall shall be setted up at the surroundings of
the foundation.

The inside surface shall be protected from acid and alcali

corrosion by the proof coating.

4.6.5 CITY WATER RECEIVING FACILITY
13 7The structures shall consist of reinforced concrete, and the -

principal dimension data shall be as follows.

Dimensions (inside) :
Remarks

Ttems -
' Width Length Depth

Raw water receiving :
and drinking water. 4,0m | 16.4 m 3.8 m
equipment foundation

Chemical tank and 4.0 m 4.0 m
pump foundation

Drinking water 2.-1m 3.4 m
pump foundation :

Drinking water
tank foundation 4.4 m 4.4 m

4.6,6 OTHER.FOUNDATION
‘1) Unit neutralizing pit (2 units)
The structure shal; consist of reinforced conqreté piﬁifér
waste water treatment.‘
The principal dimension data shall be as follows.r

The inside width : B= 5.0m

- GS40-14 -
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O)

LA

2)

3

4)

5)

K

The inside length : L 10.0m

i

The inside depth i -H 4.5 m (5.0 m)
The bottom floor level: EL. + 0.5 m to EL. + 0.0 m -

The inside surface and the su:face:éf_slab'shall'be protected

from acid and alcari corrosion by the proof coating.

Stack drainage pit (1 unit)
The structure shall consist of reinforced concrete pit, and the

principal dimension ‘data shall be as follows.

The inside width  : B = 3.0 m
The inside length -~ ¢ L =5.0m
The inside depth  : H = 4.0 mm (4.5 m)

The bottom floor 1e§ei£ EL. + 1.0 m to EL. + O.S_m

Storage box for stop logs

. Storage box shall consist of reinforced concrete and shall have

ability to reserve stop logs for intake open channel and pump
pit.

Dust box

The structure of dust box shall consist of reinforced concrete
and one side.wall made of the wood can be pulled out for
carrying the dusts out. |

Chlorination feed water pump pit

‘ The?strdctu;e shall consist of reinforced concrete pit and shall
_ be:setted_up-a;_;he_viqinity of pump pit for Unit I.

. The principal dimension data shall be as follows.

The inside width + B =3.0m
The.inside length’ T L =5.5m
-The,in#ide,depth". + ‘H=17.9 mm
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The bottom floor level: EL. - 2.9 m
Stop logs shall be made use of stop logs for intake open-
channel, |
6)  0il separator (2 units)
The structure shall consist of reinforced concrete and the

principal dimension data shall be as follows.

Dimensions (inside) .
Items Remarks
Width Length Depth ' a

For fuel o0il 1.9 m EL. + 3.1 m to

service tanks 2.0m 4,0 m to EL. + 2,9 m
2.1 m

7Y Cable ducts
The structure shall consist of the covering reinforced concrete,
sheath pipes and the reinforced concrete box culverts.

The principal dimension data for cable tunnel shall be as

follows.

The inside width t B=2,2m

The inside height : H=2.0m (N
o

The bottom floor level: EL. + 1.5 m to EL. + 1.1 m
The drain-ditch (B =10 cm, H = 5°cm) shall be setted up at the
bottom floor of culvert tunnel. The contractor shall dismantle
the temporaly end wall (concrete wall) constructed by Lot II-A
contractor at the terminal point of cable tunnel té'be between
Lot I and Lot II-A.

8} Other facilities

Other facilities shall be fire.hydrant system, house boiler and

-~ G540-16 -
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air form equipment, etec.

4.7 OTHER ANCILLARY FACILITIES

4.7.1 DRAINAGE SYSTEM

The drainage system shall consist of centrifugal reinforced concrete

pipes, side ditches and catch basins,

The Contractor shall design the site drainage system and submit the

construction drawing of the drainage system to the Engineer for

approvsal.
{j} 4.7.2 ROADS
The pavement structure shall consist of asphalt pavement.
The cross~gradient is from the center of road to the edge of that
shall be setted‘up 2 2.
The principal dimension data shall be as follows.,
The width of |The thickness of |The thickness of |[The thickness of
Type |Road (m) asphalt {cm) crushed stone (cm)jcrushed stone (cm)
[20-0] [40-0]
1 6 m 5 cm 5 cm 25 cm
Ir 4 m 5 cm 5 cm 25 cm
113 2 m 5 cm 5 cm 25 cm

.!%es".

1f the Contractor remove the pavement of public road for the civil

- GS40-17 -

work, after the completion of the work, the Contractor shall

'recdﬂstruct the public road that has the original structure.




4.8 AUXILIARY BUILDINGS AND OUTDOOR EQUIPMENT FOUNDATIONS

4.8.1" GCHLORINATION EQUIPMENT AREA AND CONTROL ROOM (Unit-I)

(1) Dimensions
Buiiding area 315.0 m?
Maximum height GL + 70.5 m
Building volume 1.930;5 m3

(2) 'St_ract'ure | | |
Piling Cast in Situ RG
Substructure _ Reinforced concrete )
Superstructure Reinforced concrete (u)
Roof and floor Reinforced concrete
Wall .- Concrete hollow block

4.8,2 WATER TREATMENT CONTROL ROOM (Unit-I)

(1) Dimensions
Building area 480.0 m®
Total floof area 690.0 n®
Maximum height GL + 13.7 m

(2) Structure _ ‘ (“}
Piling : Cast in situ.RC ~
Substructure Reinforced concrete
Superstructure 7 Reinforced concrete

(Partialy structural steel)

Floor and Rooﬁ. 7 Reinforcad coﬁcre£e 3

With acid and alkali proof

coating as specified

-~ §540-18 -
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4.3.3

4.8.4

4.8.5

FUEL OIL TRANSFER PUMP AREA (Unit-I).

(1) . Dimensions

Building area o - 50,0 mZ
Maximum height o © o - GL Y 4.0 m

{(2) SBtructure
Piling Cast in situ RC
Substructure - Reinforced concrete
Superstructure | S Reinforced concrete-
Roof Reinforced coﬁc;ete
Floor . - R;igforcéd céﬁéréte

FUEL OIL HEATER AREA (Unit-I gnd Uniﬁ;II):

@y Dimemsions S

Building area : 126.0 m®
Maximum height G£ + 7.5- m

(2) Structure | -
Piling : Cast in situ RC pile
Substructure : ' o Réinfdfcad'concfete
Superstructure ” Reinforced concrete
_Rodf Reinforced concrete
Floor - S Reinforced. concrete

FLUE GAS DUGT FOUNDATION (Unit I and Unit II)
The work shall consist of cast in situ reinforced concrete pile
and,qdncrete3foundatiOns_which support the support structures for

the flue géé_duct.

- GS840-19 -



4£.8.6 .FUEL OIL. SERVICE TANK FOUNDATION (ﬁnit I and UﬁitIIif
{a) Foundations of fuel oil service tanks shall be constructed.
(b) The tank foundations shall be constructed by reinforced
concrete slab of 8.9 m in diemeter, and- supported by
cast in situ RC pile of 450 mm in diémeter and 16 m in
length for each pile.
{c)} 'The Contractor shall furnish and install drainage pipings,

valves and pits to the oil separator.

4.8.7 TURBI&E OIL STORAGE TANK FOUNDATION (Unit I)
The foundétion of 5.0 x 8.0 x 0.3 m thick of reinforced concrete
for turbine oil storage tank shall be:prdvided._
The 0.7 m high reinforced coﬁcrete-dike Su¥rounding thé_tank shall
~be provided.
Piling ----- Cast in situ RC pile
Drainage system ffom the foundation to oil ééparapor:shail be

provided.

4.8.8 Hy GAS GENERATING EQUIFMENT ROOM (Unit 11)

(1) Dimensions

Building area 45,0 m®
Maximum height GL + 5.35m
{2) Structure
Piling Cast in situ RC pile
_ Substructure " Reinforced cdnc;ete'
Superstructure " Reinforced concrete and

structural steel
Roof Corrugated cement sheet

Floor ' Reinforced concrete

- G540-20 -
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4.8.9 WAREHOUSE (Unit II)

Dimensions
Building area
Total Building are
Building volu.mé

" Maximum height
Structure

Piling
;Substgﬁcﬁure
Sﬁﬁetétructure
Roeof and floor

wall

4.8.10 GUARD HOUSE (Unit II)

Dimensions
Building area
Maximum height
Building volume
Structure
Piling
Substructure
Superstructure
Roof and fioor-

Wall

- 6GS40-21. -

480 m?

912 m?
4,800 m°

GL + 10.8 m

Gast in situ RC pile
Reinforced concrete
Reinfofcéd conéfefe
Reinforced concrete

Concrete hollow block

108 m?

GL + 3.8 m _

388.8 m°

Cast in situ RC pile
Reinforced concrete

Reinforced concrete

‘Reinforced concrete

Concrete hollow block



4.9 ADMINISTRATION BUILDING (Unit II}

(L)

(2)

(3)

Dimensions

Floor areat

Height of each floor:

Building volume
S5tructure
Piling
Foundation
Framing

Floor and Roof

Wall

Cast in situ RC pile
Reinforced concrete
Reinforced concrete
Reinforced concrete

Reinforced concrete and
concrete hollow block

Interior and exterior finishes

- G6840-22 -

Ground floor 711.8 w2
First floor - 711.8 m?
Second floor R 711.8 m?
Third floor 711.8 m®
Penthouse 42,3 m?
Total area 2.8#9.5 ﬁz
Ground floor GL + 0.2 m
First floor HGL7+_5.2 mn
Second floor GL +.9.2 m
Third £loor GL + 13.2 m
Roof GL 4+ 17.2 m

' Top of parapet © GL-+ 18.05 m
Top of penthouse GL + 21.4 m

12,278.3 m>

As indicated in the Drawings

o
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4.10 BUILDING SERVICE FACILITIES
The building service facilities for main powerhouse and auxiliary -

buildings shall be as indicated in the table below.

Main Administ- Water Ware- Cholori- Guard

power - ration treatment house nation house
house Building equipment o _egquipment
Unit-I Unit-I1 and control | Unit-II | area and Unit-I1
=1I : . . room -1 control
Unit-I _ " room
: Unit-I
l.Air _
conditioning o o S0 --- - o
equipment work '
2.Ventilation o 0 .o o o o

equipment work

3.5econdary )
electrical 0 o o o o -—
and automatic
control ‘work -

4.Water supply o o o ——— - o
equipment work '

5.Sewage and ) o o - —— - o
aeration
equipment work|

6.Hot water o o _ - —— - ——

supply
equipment work

7.Sanitary - o o o | em- . -— o
equipment work

8.Clarification o[ o ' o e . o
tank '
equipment work

ST
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4,11 DISMANTLING WORKS OF "B AND BX STATION" SUBSTRUCTURE
The Contractor shall éismantle the foundahionslstructureé,'piping.
facilities and so on of "B and BX Station" below the ground floor
_level, including pulling-out of cast-in-situ reinfofced_concréte
piles.
Eoiler:room "B" Station
Main substructure : Reinforced concrete footing fouﬁdations,
tie beams and slab
Gagt-in-situ reinforced concrete piles
Area + 46.0mx 22.0m
Turbine room "B" Station including Transformer xoom
Main substructure : Reinforced concrete footing foﬁndatidﬁs,
tie beams and slab |
Cast—in;situ reinforced concreté'pi;és
2 T/G concrete foundations
- Area : 1 6.0 mx 22.0m
Stack "B" Station
Main substructure : Reinforged concrete foundation
Cast-in-situ reinforced concrete piles
Dimensions ' : Unknown
Misc. foundations and wall of "B® station

Main substructure + Reinforced concrete foundation

aw

Dimensions Area 49 m x 9 m
Boiler room "BX" Station
Main substructure : Reinforced concrete footing foundations,

tie beams and slab

Cast-in-situ reinforced concrete piles

- G840-24 -
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Area

: 13.6 mx 7.2 m x 2 structures

Turbine room "BX® Station

Main substructure

Area
Stack “BX“.Station

Main substructure

Dimensions

: Reinférced concrete footing foundatiomns,
tie beams and slab
Cast-in—sitﬁ reinforced concrete piles
2 T/G concrete foundations

: 31.0mx 56.0m

: Reinforced concrete foundation
Cast-in-situ reinforced concrete piles

: 25'-0" Pia. 5'-0" Depth

Transformer yard foundations of "BX" Station

Main substructure

Ares

: Reinforced concrete foundations
Cast-in-situ reinforced concrete piles

P 41, 0mx 9.0m
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5. THE.MEASURES AGAINST THE SAFETY
5.1 THE SAFETY FOR THE WORK AT THE VICINITY OF THE RAILROAD
1) Tﬁe.Contrécﬁér sﬁail submit Ehe working plans to thecEngiﬁeer
about the followihg items befbrerthe commencement of this work.
- i) The plan for-suﬁﬁorting the failroad during the civil work.
ii) The definite plan for the implimentation of the regulation
related to the administrator of the freight train.
iii) The definite plan for the implimentatioﬁ sf the regﬁiation
related.to the:workiﬁg time. |
iﬁ) Other wofking plané for the preservation of thg rail;oad.
é), The Contractor shﬁll keep the working plan after appro;e& by the

Engineer.

5.2 THE PRESERVATION OF THE BURIEﬁ STRUCTURES

1 The Confirmation of the buiied étructure
The Contractor shall make sure of the location of the buried
structure by the test-pit digging at the prospective place for the
existing buried structures.

2} The shaft sinking and the trench excavation
In the case of driving piles and driliings on the road, the
Contractor shall research the buried structure as far as the
prospective deptﬁ {about 2 m) tn the exclusioﬁ of the case that
the buried structures are nothing, and the Contractor shall expose
the buried structures by way of ﬁhe shaft sinking or thg-trench
excavation when they were confirmed. Furthermore, after
confirmed by the administrator and the Enginéer, the Contractor

shall remove or replace the buried structures on his

- G5850-1 -
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3)

responsibility,

.The .Preservation of the exposure buried structure

The Contractor shall prevent the exposure buried striuctures and the
important buried structures around the -excavation area from the

injury and the public . disaster, in particular, the dangerous and

- important buried structures shall be inspected regularly by the

&Y.

5)

THE

- 1)

2)

Contractor during the civil work.

‘The Excavation at ‘the vicinity of the buried structure.

‘The Contractor shall prevent the ‘burieéd structure from the ground

relaxation and the ground settlement by the excavation at the
vicinity of the buried structure,

Fire

The Contractor shall not usé welder and other instruments with

fire at the vicinity of the combustible buried structures.

SAFElf MEASURES-fO TRAFFlC

Informatioﬁ tﬁltﬁe néigﬁborhood

The Contractor shall take care of the lﬁténtlon of the
nelghbofhoad durlng the civil work and shall contact Wlth the
Englneer frequently. Furthermore, 1f it 1§ ﬁeceésary to carry out
the safety control the Contractor vhall prevent the passengers
from any obstructlon as much as p0351ble, and the Contractor shall
fully 1nf0rm the passengers of the trafflc eontrol condition.

The way to be setted up the movable barrlcades

a) -If the Contractor set up the movable barrlcades contlnuously,

in pr1nc1ple the 1nterval of'b&rrlcades shall be less than
-.the 1ength of a barrlcade, and the safety Iamps and the safety

cones shall be setted up at the 1ntervals of the barrlcades to
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b

c)

The

a)

b)

¢)

clear the working area.

If the movable barricades shall be setted u§ so.as to have
the bend area, this area shall not hgve.an-interval, and if
the barricades shall be setted up at the ared in the-faée

of the traffic flow, in principle, the barricades shall be
setted up so as to have the approach .area and so as not to
have an interval.

At the pathway for the pedestrians and the bicyclists along
the barricades, and the contractor shall set up the barricades
s0 as not to make a clearance by way of stringing the safety
ropes.

Entrance of the working area

At the entrance of the working area, in principle, the
Contractor shall set up a sliding gate

and close the gate if unnecessary to open, furthermqre the
Contractor shall put up a sign-bésédxto prevent the

entrance of a third person to site. However, if the
working vehicles are busy for.incomingrand cutgoing af the
gate, thé Contractor shéii dispose the guard man for the
guidance of the vehicles. 7 o

The Operatﬁrs of the WOrRiﬁg veﬁiéies shall.take.care 6f the
structures Eelonged to the pubiic roads'éﬁd thé safeﬁy
faciiities for.the.traffic; if any injury.to the road:.
facilities will:be occuffed. the éontfacéor shallff;pair
them as soon as péssible in aécéfdanee wiéﬁithe:oraér of

the road administrator, | |

If other works are executed at the vicinity of the working

- G850-3 -
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area, the Contractor shall adjust the guidance way for
the working vehicles by tonsulting with other Contractors.

The road sign

a) The Contractor sﬁall:take.suitable MEaSUres to prevent ‘a
traffic accident, a traffic jam and a trouble to a
passenger during the civil work on the public road,

- accordingly, after the study of the smooth traffic flow
during the work, the Contractor shall set up the necessary
.road marks and the sign boards in accordance with the order
of the road administrator and a chief police officer -
concerned.

b) . If ne'cessary to set up _the facilities for the work at the
visual field that haé the height is between 0.8 m and 2.0 m
from the road surface,. the Contractor shall take suitable
measures so as not to prevent the passengers from their
visual field.

¢) . The road marks and the sign boafds to be informed the work
shall be setted up on the place to bé easy to see from the

_rﬁad-side or-the.roaddenter where is located between a
distance of 50 m and 500 m ahead of the working area.

The safety lighf

In the case of the night work on the road, the Contractor shall

set.up the safety lights along the barricade, which has the

height is about 2.0 m and the brightness can-be recognized it

“from a distance of 150 m ahead of the working a}ea.- In this

_'éase. an interval.of thé safety-lights'sh§11 be'setted up abbut

2.0 m at a portion in-the face of the traffic-flow, and shall
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7

be setted up.less than 4,0 m at other portions, in particular,

the Contractor shall take care of setting up thé'safety lights

at the corner of the barricade.

_The Maintenance work for the road surface

The Contractor shall, in principle, after the completion of the
backfilling work at the excavation area, take a step to carry out
the work for the temporary pavemept-or the lining}.at:this case,
those works shall be carried out so as not to cause the difference
in leQel between the excavation area and the surrounding road
surface. If it is occurred by an inevitable reason, the
Contractor shall set up the a2pproach portion to the difference

in level by the grade to be less than 5 percent, and if it is

impossible, the Contractor shall notify the traffic vehicles of

the difference in level by the sign boards.

The Road way width

The Contractor shall, if it is necessary to carry out the

restriction of the trgffic on the public road for the civil work,

obey the order of the road administrator and a head police
officer concerned. If no ordef, the Contractor shall keep the
following items during the work.

a) If the traffic lane becomes one lane after the restriction of
the traffic, the roadway width shall be more than 3.0 m, and
in the case of the two traffic lanes;.all roadway width |
shall be more than 5.5 m.

b) If the traffic lane becomes one lane, after the restriction of
the traffic, the Contractor shall set up-the restriction area

as small as his possible, and shall take a step so as not to

- G530-5 -
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cause & traffic jam nearby the restriction area, if
necessary, the Contractor shall dispose ;he guard man for
the guidance of traffic véhicles.
8) The Measures to the pedestrians
The Contractor shall set up the péthway that has the ﬁidth shall
be more than 0.75 m in order to keep the safety passage of the
pedestrians.
93y The roadwéy drainage
The Contractorx sﬂall set up the drainage facilities (pipes, pits,
etc.) at the working area on the publib road in order to keep the

safety passage for passersby and traffic vehicles.

THE MEASUREMENT TO THE NEWLY AND THE EXISTING MAiN STRUCTURES

1f the ContractorICarries out the work at the vi&inity of the newly
and the existing main étru@;ures. for example, fuel o0il tanks, etc.,
the Contractor shall submit the actual ﬁdrking plan’to.the Engineer
for approval before the commencement of the work, and shall carry out
the measurement of the ground settlemehf for the foﬁndatioﬁ of the
aforegaid structures at the commeﬁcément of the work, during the work
.and at the completion of the work, and after measurements, the
Contracter shall inform the Engineer of the results of the

measurements in writing as required by the Engineer.
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1.2

TEMPORARY WORK

1.1 GENERAL

This clause covers the furnishing of all appliances, labor,

materials, tools, transportation and services required to perform

and complete &ll preliminary work and temporary construction.

The items of temporary work are not paid items.

THE SHEATHING WORK

1)'

Z)

3)

The Excavatlon with the sheathlng work
The Contractor shall carry out the sheathing work if the

excavating depth is beyond 1.5 m or if impossible to retain

the.ground slope. In thie case, the Contracter ehall carry out

'the sheathlng work by the use of the drlv;ng plles and steel sheet

piles if the excavatlng depth is beyond 4.0 m.
The structure of the sheathing work

The design calculation of the sheathing wall shall be carried

out by the Contractor in accordance with the authorlzed

technlcel guldellne end standard, and the structure of the
sheathlng wall shall be fully applled to the calculation results
during the work_ln conelderatlon of the bad condltlon due to the

rainfall and other climatic conditions. The Contractor shall

submlt a sheathlng work plan and a structural calculatlon note for

the sheathlng wall to the Englneer for approval before the
cowmencement of the sheathlng work
The embedded depth of a plle and a eheet plle

The embedded depth of a plle and a sheet plle shell 1n pr1nc1p1e

' be setted up more than 1 5 m from the de51gned excavatlon level

- TS01-1 -



4)

3}

6)

73

8)

The dimension of the sheathing piles

I section steel and H section steel shall be adoptéd fér the
standard sheathing piles that have the frange shall be more
than 15 cm length, the'sectional.area is more‘thén 30 szlm
and the inertié moment is more than‘SOOOJCmAIm.

The'diﬁension of the sheathing plate |

The standard sheéthing blate shall have the tﬁicknéss shail be
more than 3 cm and the clearance of the length can be

extended about 4 cm on the franges of sheathing biles at 5oth i
ends. | | | | |
The dimension of the sheatﬁing sheet piles

The étandard sheathing sheet piles shall, pef 1 m wall width,
have thé sectional aréa shall be.more than 180 cmzlm aﬁd.the
inertia moment shall be ﬁore than 16000 cmaim. | |
Fitting the sheathing‘plate to.shéet piles

Fitting the sheathing plates to.éheet piles shall be éétted up

right away after the excavation so as not to make an opening.

" However, if the 6bening will be occurred, the back filling and

the wedge shall be éetted up in the opéning.

Wale

a) Walé-shali bé setted up-to attach.the inside of the sheathing
wall by the penetration of packing ifrénfiopening‘dqcugred
between the sheathing wail surface and wéie,}énd thé
Contractor shall use the ﬁalé h;é tﬂe rigidify to.benfﬁlly
endured against the eiterﬁal fofcé by the'usé.of ﬁbe
supporting metal fittiné and thé suépended wiré. _

b) The length of wale shall, in priciple, be more than 6 m.

- TS01-2 -
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¢}, The:wvertical distance of wale shall be about 3 m, and the
- upmost wale shall be setted up about 1 m from the top of the
. sheathing piles and the sheet piles.

9} Strut

a)y. Strut.shall be setted up firmly to wales by the use of
.wedges, if the looseness cocurred, strut shall be supported
by . the metﬁl fitting and the suspended wire so as not to fall.

b) ' Strut shall have a sufficient sectional area and the rigidity
.not to be caused: the buckling.

(r} c)  Strut shall; in priciple, not have s jbint. However, if the
width of the excavation .is ‘too large, or in the inevitable
case, the joint can be setted up-in the strut. In this case,
the structure of the strut shall be provided by the following

~items.
i) .The joint of strut shall have the fully'structural:
-. strength apainst the safety and hafe the reinforced
connecting member {vertical and horizontal) against. the
buckling.

. il If the intérmediate-pile is setted up, the alignment of

-.thg*intérmediate piles shall be connected by the member
:_applied gimilary to wale, and this member shall be
‘connected to the strut firmly by the use of U-bolt or

éthér megal_fittingsu
iii)if the intermediate piles are settediup~to the strut-at the

,_~one;direction;=the member apﬁliéd to wale shall be tied up

to both-ends of piles, which is similar to-sfrut'is setted

“up between wale and this member.
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11)

iv) If the struts shall be setted up at the two directions,
the intermediate piles shall be setted up to tie up with
both st;uts at the intersection points of the &truts, and
the joints of the struts shall be setted up at the pointé
to be within 1 m from the intersection points of the
struts, and shall be reinforced by the diagonal niembers so
as not to expect the rigidity of the intermediate piles.

d) Strutfshall, in principle, be setted up at the horizontal
intérval which shail be less than 5 m and at the vertical
. interval which shall be less than 3 m in accordance with
the process of the excavation.
The Deformation of the pile and Fhe sheet pile
If the driving piles and sheet piles can not be penetraﬁed on
account of the hardness of soil or the deformation of piles
dcéurred by the obstraction in soil, the Contractor shall submit
the appropriate reinforcing plan for piles to the Engineer for
‘approval. |
The Superintendence for the sheathing work
.a) The Contractor shall dispose the superintendent during the
sheathing work, in order to inspect the site everyday for the
early detection of the deformation of the sheathing members
and the looseness of fhe fitting portion, which is excecuted
from the standpoint of the prevention of accident.
b) The Contractor shall, if necessary, constantly record the
survey data for the ground water level, énd'the ground
settlements and the ground moﬁeﬁent"du;ingfﬁhe sheathing

work, if the upheaval, the settlement or other abnormal
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conditions are occurred in the site, after taking suitable
measures to protect the buried structures, the Contractor
shall inform this matter to the Enginéef'and the -
administrator of the-buried-structurés.
12) The special excavgting work
The Contractor shall take care of the uﬁhea§al of the gfoﬁnd and
~the ground settlement in*ﬁhe-case of using ﬁhe chemiéﬁl:grouting
work and the well point method, if it is possible to do harm to
the circumstance by the use of thosé methods, the Contfactﬁr
shall take suitable measures to protect the hafm in accordance

with the proﬁisious of subclause 11) in this clause.

The lining

ij-rThe deéigh loéd and the allowable stress fﬁr.tﬁe mﬁin-members
;The Cohtféétbr éhall u;é tﬁé de;ign ioad aﬂd ﬁﬁe aildWable stress
fof £hé main membéfé apbroﬁed by'ﬁhe Eﬁginéer fé; thé design of
the liﬁing fgéiiities;. | |

2) The lining fl‘_ji;t'e
The steel lining plate of the féiﬁf&rcea-céncrete.iihiﬁg:plate
éhéll'berébmmohljrﬁdop£ed fof'the iining plate.‘ In Ehié case, the-
Coﬁtractof-éhéll-také”céfe of the exhéuétion'of the underground
area. -

3) Thé surface of the lining area
a) The linihé plaﬁe.éhéil-be-éétgéd up sé aé héﬁ'ﬁo cause the

';ﬁiffé;égc;;inilevgl:éfftﬁé éurfacé,rif i£ ig_impoésibie. the
difference in'ie{}él chall be limited less than 20 mm

b) The lining platef;ﬁéllfﬁéiéet£éd ﬁprso-éé n; to éaﬁse‘an

" opening among the lin;ng'piaiés'at these surface.
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4)

5).

6)

7)

8)

The fitting portion

The opening at the fitting portion shall, if it betweéen the

lining area and-the recad area, be filled up with the cement

concrete or asphalt concrete or other materials approved by the

Engineer,

The slip protection

The slip protection shall be fitted up at the surface of the

lining plates.

The setting of the lining plates

a)

b)

c)

The lining plates shall be setted up so as not to cause the
bound by the traffic vehicles and the slip to the horizontal
direction by the brake.

The gpring washer shall be fltted up to the supportlng beam by

the use of bolts, and the location of the bolt hole shall be

separated a suitable dlstance from the end of the 11nlng

plate, in order to protect the damage by the horizontal force

to the lining plate, and a head of bolt.shall noﬁ_be appeared

on the Surface of the llnlng plate. | |

If the steel llnlng plates are supported by the two p01nts on (T}
the beam. the steel liping plate shall be tied up to the beam

by bolts énd shall have the fubber for the slide pro;eciion as

the cushion to the beam.

The Supportlng area for the llnlng plate

The supportlng area for the llnlng plate on the beam shall be

taken up sufficiently to protect the damage.

The supporting beam for the lxnlng plate

a)

The steal beam shall, in principle, be commonly adppted for

- T501-6 -
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b)

the supporting beam for the lining plate, and not be combined
with the suspending beam for the transport pipes.
The ahove mentioned beam shall have the required streﬁgth and

the displacement occurred by the living load, which the

_ displaqemeht shall be cbmmonly less than the four hundredths

The

a)

of the maximum span length or 2.5 cm at the intermediate
peint.
supporting portion for the supporting beam of the lining plate

The supporting beam for the lining plate shall, if

' necessary, be fixed firmly so as not to cause the settlément

b} .

and the slide at the both ends or at the intermediate point.
Relating to the above item, if the stress at the fixed point

shall be. supported by the sheathing piles, the sheathing sheet

- piles and the intermediate piles, the top of the sheathing

‘piles shall be tied up with the channel steel or the angle

steal at the two sides of piles, and the supporting beam for

. the - lining plates shall be fixed to the channel steel or the

angle steel.

The: channel steels:or=the angle steels shall be tied up to the

supporting beam at the longitudin&l direction in order to

distributé the load due to the supporting beam to the sheathing

~ piles as many as posslble

Carrylng the members for the llnlng

: ai‘

When the members for the llnlng are carrled if a few lining
plates are removed, the Contractor shall set up the movable

barrlcade at the c1rcumference and dlSpOSE the guard man to

‘ prevent the entrance by a thlrd_man.

- TS01-7 -



11)

b) If the work for carrying the members is finished, the

Contractor shall reset the lining plates.
Maintenance

At the lining area, the Contractor shall dispose the maintenance

personal to maintain the function of the lining plates by the
regular inspection and shall, in principle, take care of the

following items.

" a) The Centractor shall take care of ‘the decrease of the strength

for the lining plate by the wear ‘or the deficit to the
- supporting beam, and the Contractor shall maintain the

required strength of a lining plate at any case.

b) The Contractor shall carry out the regular maintenance and the

~regular exchange so as not to induce the decline of the
function caused by the detachment of  the slip protection or
the wear of it.
¢) The Contractor shall maintain go as not to cause the.
relaxation at the fixed point by the loosenéss of bolts and
nuts.
d) The Contractor shall commonly ready the spare 1ining plates

during the lining work,

LEVELING AND CENTERING

The Contractor shall confirm the condltlons of the bulldlng site and

shall mark the location of the bulldlngs by staklng out, and this
shall be subJect to approval by the Engineer. |
After markxng, batterboards shall be str;ctly set at the corners of
the buildlngs and at other neceésary-locatlons The batterboards

shall indicate clearly the lOC&thD and level of the bulldlng and

~ T501-8 - .
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shall be subject to inspection and approval by the Engineer.

TEMPORARY ENCLOSURES

The Contractor shall provide temporary enclosures for safety of

work or for other reasons, if so dirécted'by the'Engiheer.

OBSTRUCTIONS . .
The Contractor shall remove obstructions which may cause trouble,

if so directed by the Engineer.

SCAFFOLDINGS AND RUNwAYS

The Contractor shall furnish and maintain all réQuired'scaffoidihg,
runways, guard rails, platforms, access stairs aﬁd'other_necessary
bertinents. The plans for temporary facilities of each work shall

be submitted to the Engineer for-approval prior to commencement of

the works.
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2.

2.1

EARTH WORK
SCOPE

The Specifications herein cover the performance of all works in

' connection with the required excavation for the foundation of

structures and equipment, gravals layers and sand mats for
foundations, and all other excavation that may be necessary during
the:progress of works, including the removal, use or disposal of

all excavated materials,

EXCAVATION
(1) Excavation under this section shall consist of the removal,
hauling, dumping, and satisfactory disposal of all materials
from areas of required excavation,

12) Before.s;arting excavation work, tﬁe Contractor shall submit
for approval by the Engineer a program indicating the'.
equipment, the work organization and the scheduled monthly
progress., In the actual execution of the work, the Contractor
shall conform to such prograéé as approved by the Engineer,

{3) The excavated slope surface shall be protected against any
erosion due to heavy rains and ground water during the
construction period.

(4) Excavation shall be carried out by adopting an excavation
method suitable for the ground so as not to loosen the ground
outside the excavation. If required, sheathing shall-be
provided.

{3) During excavation, work shall bé performed carefully so as not

to cause any damage to adjacent structures and buried

- T502-1 -
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(6)

(7)

structures,

Excavated materials_ehall be directly disposed of at
designated areas. If the excavated material is to be
tempoxetily stockpiled, designated epaces shall be kept from
.the shoulder of the road while considering the earth pressure

at the excavated suiface and the working space. Temporary

shoring or other such structures, if required, shall be

prov;ded so that the stockplle can be protected from damage
or from belng washed away.
After completlon of excavation excavated w1dths and bottoms

shall be subJect to 1nspect10n by Lhe Englneer

' Excavatlons shell be 1nspected by the Englneer upon partial

and]or total completlon.

2.3 DEWATERING

1)

2)

3

If the Contractor carries out the excavation work, the Contractor

shall set up the drain pit at the excavation area as soon as

poss;ble when the excavatlng depth attains to the requlred depth
After the recelvlng of the perm1551on by the admlnlstrator of
sewage and port the Contractor shall arrange the dralnage at the

excavatlng area w1th the passage of the sedlmentatlon basin and

the flltratlon fac111t1es. in order to prohlblt the dlscharge of

the dralnage 1nto the roads or other exlstlng facilltles.

If much sprlng water and 1eakage is occured at the excavatlng

_area, the Contractor shall prevent the work area from the outflow

of the 9011 and the relaxatlon of the ground by way of the

.'chemlcal groutlng work (Vld 2 g of th13 Clause) or other suitable

works..
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4)

Adequate pumping facilities shall be provided, maintained and
ready for immediate use at any time during thé progress of the
construction work up until backfilling. The dewatering facilities

which are necessary for the execution of the comstruction shall be

- provided according to the construction drawings approved by the

Engineer.

SHORING

Shoring shall be of the ﬁype that is safe and suitable to the

conditions of foundation and ground water. If sheet piles or

retaining piles are to be driven, buried structures at piling

locations and in the vicinity shall be investigated and confirmed

as being made safe by manual trench exéavation, etc., prior to

piling so as to protect these structures from damage.

When piles are to be pulled out, care shall be taken not to cause’

any damage to buried structures.

BACKFILLING

(l)

No work shall be covered up or put out of view w1thout the
approval of the Englneer-or the Englneer-s representatlve; and
the Contractor shall afford full opportunlty for the Englneer
or the Englneer.s rebresentatlve Lo examlne and measure any
work which is abouf to be covered up or1pﬁf out of-view; and to
examine foundations before_pe;manent wqu is plaggd therépn.
The Contractor shall glve due notlce to the Englneer 5
rebresentatlve whenever any such work or foundations 1s or are
ready ot about to be ready for e#amlnatlon “and the Englneer s

representative shall, w1thout unreasonable delay, unless he

- 18023 -~
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_considérs it unnecessary and advises the Contractor
sccordingly, attend for the purpose of examining and measuring
such work or examining such foundations.

(2) Backfilling shall be exécuted as construction proceeds along
with the removal of shoring and other meterials at the backe

. filling site.

(3) Backfilling shall be performed'with suitable soil from
excavation or other suitable soil ‘approved by the Engineer.
Backfill material shall be well compacted by means of rammers

{f} or othér eqﬁipment.

(4 1If the inflow of water exists at thé site of backfilling, it
shall be approprlately treated | | 7. | _ -

(5) LIn backfllllng, the layer of spreadlng shall be about 50 cm

;'or 1ess per 11ft under EL + 3 8 m and about 30 cm or 1ess per
llft above EL + 3.8 m to EL. 4.8 m. It shall be graded as
horizontally as possible, and shall bg spff1c1ently_c0mpacted
by Hydfaﬁiic fiiiiﬁg=or ﬁy use of aﬁ app;ppriaté compactor, such

(65' Extent of consolidation shall be such that it will prévent

future ‘settlement and-such'gﬁat the deéignated béaring
capacity can be obtained. If'neceséafy, the extent. of
.consolidation shall be measured bfia.qoneepenetrometer, ete.,
., and the record shall be éubmitted'to'the Ehginger’for approval.
(7) _For-baékfilling adjacent to a!struc;ufe; compaction and
filiing'shall bé cé;fiéd out so as;td.preveht damage .to the

"Intpq;tiQQlér, baCkfiilingafor_buried pipes, culverts -and the
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like shall be uniform and the same level for all directions so
as to preclude the possibility of nonuniform earth pressure,
No stones or the like shall be used for backfiiling. |

(8) 1If it is necessary to bury the piles énd the steel sheet piles,
the Contractor shall drive or cut off the piies and thé steel
sheet piles under the directed level by the Engineer.at the upper
end of piles.and ‘the sheet piles. |

(9) Ground level aftef backfillingland compaction shali*be Kept at
EL. + 4,800 mm, unless otherwise specified or directed by the

Engineer.

DISPOSAL OF EXCAVATED MATERIAL

(1) Excavated material shall be disposed of‘outside of the %ites.

(2) 1In tran;porting the soil..care shall be.taken so as fo ngither
.hampér-trdffic:nor cause troﬁble to.fhe third party by
sééttering the éoil over the road. | | |

(3} Suiiabié.materiél 5btained from required~excavation as
dététﬁined b§ the'Eﬁgineer may be used as hackfiil. Tbé
material excavated and required for further use shall not bg_

stockpiled in the construction site.

RUBBLE STONE

(1) Gravel and rubble produced locally shall be used. Rubble
stone shall, in principle, be laid in a single layer wiﬁh no
large gaps. ©Stand on ends and interstices shall be7filiéd with
gravel.

(2) The compaction shall be executed by a machine compact“ﬁethod

(rammer or tamper), and shall be inspected by'the'Engineér.
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Tamping with rammers shall be performed more than 3 times,

SLOPE PROTECTION OF EXCAVATED SURFACE

So that all constructions progress smoothly and safely, the
Contractor shall maintain and  protect slopes of excavated surfaces.
In case slopes afé damaged, the Contractor shall repéir them

immediately.

CHEMICAL GROUTING WORK
1} The fundamental items with the design and the construction
The_cont;actor_shall'take a suitable ﬁeaéure in acCordance
with the condition of the ground water and the'pﬁblic water area,
The.Contractor shall submit_the.working plan and the data for the
chemical .grout to the Engineer for approval before the
- commencement. of the work. - |
2) The chemical grouting test at the-site'
Before the commencement of the chemical grouting work, the
Contractér shall carry out the chemical'grouting test at the site
in accordance with the working plan: for: the chemicai'grouting
work.
3) - The_Meésures to the chémical grouting
a) The Contractor shall take a suitable measure so as to mix the
éhemicalégrout adequétely at the”groﬁtingfwork.
b)_v;f»the,emergancy condition_wili~be happened: during the work,
thé_c§n£;$c£or shall téke a suitablé measure to in#estigate
of ‘the cause of it as soon as the stbp of working.
.'c) _If_thé Contractor carries out tﬁe chémical.grouting:work at

the visinity of the buried structures, the Contractor shall
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3)

67}

take a suitable measure to prevent the outflow of chemical
‘grout along the buried structures.

The Storage for the chemical greut

The Storage for the chemical grout shall be carrled out by the

Contractor s0 as not to be overflowed and stolen.

The Dlsposal of the dlscharge for the chemlcal groﬁtlng work

a) 1In the case of the discharge of the wash water for the
grouting instruments and the drainage for the spring water
from the.grouting area, the Contfactor shall set -up the

disposal facilities to make good the water purity approved

the Engineer before the discharge to the public'water'area.

b) . As to the mud with the drainage occurred at the disposal
facilities, the Contractor shall dispose of the mud -
suitably in accordance with the laws related the disposal
of industrial waste and the garbage or other ordinances

concerned.,

by

The disposal way for the existing soil and the residual materials

a) If the Contractor disposes of the excavating soil occurred

"in the chemical grouting work area, the Contractor shall take

a suitable measure so as not to contaminate the ground water

and the public water area.

b} If the Contractor disposes of the residual materials,.the

Contractor shall take a measure to prevent-the-neighbdrhood

from the health injury.-
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3. PILING WORK

3.1 GENERAL
This clause covers the performance of all works in connection with tﬁe
requiréd piling for the foundation of structures and equipment as
shown ip.the Drawings, or any other piling that may be necéssary

during the progress of works.

3.2 APPLICABLE STANDARDS
Piling work sﬁall be designed and executed iﬁ'accordance with the
:equiremenﬁs.of Clause 5 of “Apﬁlicable Standards and Codes*® iﬁ
{j} Part I and Subclause 2.2_of.“Applitéble Standards” in Section I, "

Part III.

3.3 STEEL PIPE PILES

3.3.1 MATERIALS
Ail.maﬁéfiélé-foxﬁe sh§§lié& by ﬁHeICOntrac£6f éhail.be in
accofdaﬁéézﬁithlthé.féiléwing Jépénese.Iﬁdﬁétfigl.étaﬁdards, or

equivalent.

Materials _ JIs
Steel Pipe Piles 63444 Class 2 (SKK&41)
" 'Backing Plate and - ' 63101 Class 2 (SS41)

Pile Tip Reinforcement . -
Welding Rods .. = . :23211 :
All materiais-shall be the best qualiﬁf of their kind, well
-_graded;éndﬂwithin_allowablé‘toleranceé,as'épecified in . JIS A5525,
or equivalent,. .
'fThe_Coﬁtractbr sﬁéll éubmit the Mill Sheets to the Engineér for

‘approval, prior to starting the fabrication.
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3.3.2

(1}

(2}

(3

(4)

SHOP DRAWINGS

The Contractor shall submit the complete shop drawings to the

‘Engineer for approval, prior to starting.the fabrication,

'WORKMANSHIP

GENERAL

Each steel pile shall be supplied in.a sec of several pieces in
accordance with the approved drawings.

Each piece of a pile, excluding the lower part, shall have the
backing plate of 6 mm thickness at the bottom end, and eéch”piéce
of a pile shall ‘have the stopper of 16 mm thickness at the Eop"'
end for field welding.

TIP REINFORCEMENT

The lowest piece of each pile shall have a reinfcrcing.band_of

the thlckcess 1na1cated in the attached plle llst and a 300 mm
length connected to the plle at the tlp end by shop weldlng.
CUTTING AND GROOVE FACE FINISH

Cutting and groove face finish shall Se done by automatic gas
cutting machine.

Anti-corrosive paint (TACET SILVER) shall be coated on the portion
which undergoes edge preparation for field welding. Mo;eover,_ény
bead on the internal curface of steel pipe to be field welded shall
be removed into smooth surface by as much as 50 mm from the end.
WELDING

Welding shall be done ﬁy welderc having quclificafion A-2F and/or
A-2V as specified in JIS 23801 or equivalent, and having more

than 6 months experience.
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{5} GSHOP TEST AND INSPEGTION-
Material tests shall be carried out in the manner as specified in
~JIS G3444.
All_welding lines. shall be tested by an ultrasonic inspection
device. |
The Contractof shall, before shipment of the materialsi_submit
Vthé,test results to the Engineer for approval.
(6) OTHERS
~(a). 50 mm length seam reinfﬁrcemént on inner face from the §6p
{”) . | of each pile shall be-ground flat éo.as to set the baéking
B plate.
(b) .Each steel pile piece shall be marked with the following
Syﬁbols. |
. L.Pi.le mark
.'Pileisize}.diametér and length o
. Levél indicating line

" (every 50 cm)

3.3.4% DRIVING -.
@ (1). Pl’.LE DRIVING . | N N . _

{a) Plles shall be drlven by a plle drlver sultable for the type
and size of the plles, geologlcal condltlons and construc-
tlgn an;fﬁnmént. The capacxty of plling hammer shall he as
fbllo%s. “

_ Capacity of Minimum Piling Hammer

Piles type and size_ Capacity of mihimum piling hammer (t)
Steel Pile ¢ 609.6.m f 3.2
v ¢ k064 mm 2.2
"~ TS03-3 -
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(b)

(c)

{d)

(e)

(£)

{g)

(h)

Unless otherwise specified by the Engineer, all piles for
foundations shall be determined based on the penetrated

depth of the tested pile.

Piles shall be driven vertically and at the exact locations

as indicated in the Drawings, and driving shall be éontinuous
without interruption to avoid deviation of pile head..

Caps and other sujitable materials shall be ﬁsed as a cushion
to protect the head of piles.

Toward the end of driving, the amount of penetration shall
be measured for each pile as:directed by:the Engineer.
Method and equipment of pile driviﬁg to be employed*for
civil work shall be subject to approval of the Engineer
prior to execution.

In case the required amount is attained before reaching the
estimated depth or the required amount is not attained even
after driving the scheduled tength, steps- shall be-thkeh in
accordance with the instructions of the Engineer.

When driving a group of piles, driving ghall begin from the
center and gradually moved outward,

When eccentric error exceeds the allowable valuéé éhoﬁn'in.

the table below or when a pile is damaged or cracked during

piling operation, it shall be reported to the Engineer, and

the pile shall be replaced or an additional shall be driven.
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Type of Foundation Allowance

Large raft foundation 10 cm or less

Foundation of columns, 5 cm or less
piers and others

(1

After attalnlng a plle penetratlon of 50 cm by 25 drOps of .
hammer andlor when flnal plle penetratlon is less than 5 mm
per 10 drops of hammer, dr1v1ng shall be stopped to obtain

the Englneer s approval

{2) SHEET PILING DRIVING

(a)
(b)
(c)

(d)

Loms

Dr1v1ng of sheet plle shall be perforﬁed in accordance with
Item (1} “Plle Dr1v1ng of these Spec1f1cat10ns
The dr1v1ng of sheet plles shall be guided properly to
prevent twistinpg or sloplng.
The allowable tolerance of driving of -sheet piles shall be
as follows:
. Stretch of sheet pile wall =~ i Width of sheet pile for
(+) side
0 for (-) side
. Top level of sheet piles ~  + + 10 mm for steel
| | - sheet pile
: Alignment of center line of wall: +°10 mm

. Slope of sheet pile in the © i 1/100 for steel sheet
direetion of center 1ine_ pile

If damage or. mis~ JOlnlng of the JOlnt of sheet plle occurs,

the sheet plle shall be pulled out and redrlven If it is

. TS03-5 -



(e}

(6

imposéible to pull out the pile, the direction of the
Engineer shall be required. |
If the slope of sheet piie in the difeé£ioh of céntef line
of wall exceeds the dimension of width of sheet pile at the
level of sheet piles, a modified sheet ﬁilelshaii Eé.ﬁéd.
if tie rods are to De attached to sheet piles, they shall be
as follows.
Tie rods shall be treated for cﬁrroéioﬁ pfdtection
pridr ta their connection.
Tie rods shall be installed so thét they shall bé
even after backfilling and cbmpacgioﬁ. |
The tie rods shall be tensioned by turnbuckiés afﬁer -
compaction around the anchor piates'ahd tie rods.
In this céée pile driving shall be stoﬁped.and the ﬁork

shall await the instructions of the Engineer.

3.3.5 FIELD JOINING OF PILES

(1)
(2)

(3)

Field joining of piles shall be carried out by arc welding.
Welders shall have not less than 6 months continuous
experience in welding of pile, and shall be qualified by JI3
Z-3801, "Standard Qualification Procedures for Welding
Technigque', or equivalent.

Prior Lo execution, the Contractor shall submit to the
Engineer for approval the list of weldefs.shpwing the name,
age, 1eng£h'of experience, types of test passed, qualifica-
tions and emplo}ment particular#. o |

Arc welding rods shall be the standard items specified in

JIS E-3211, "Covered Electrodes for Mild Steel", or equivalent.
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(4)

(5)

(6)

(7)

{8)

(9)

(16)

Welding rods shall be completely dry prior to use.

_The welding surface of parent metal shall be cafefully cleaned

of slag, moisture, dust, rust, oil, paint or other foreign

matter.

The root face of éfeéi piierehell oe:2 .

Weldlng shall be performed carefully by selectlng weldlng
current and weldlng speed whlch ensure complete penetretlon of

weldlng rod to avo;d cracks in any portlon of the weld

‘Weldlng shall not be performed when the parent metal is wet

or wheﬁ serong winds are blowing, However. when the portion

to be welded in suitably protected welding may be performed
upon_ approval of .the Engineer.

If harmful defects or_cracks have been found in the weld, the
deposited metal shall be carefully chipped off and the
effected part shall be rewelded and then iﬁspected by the.
Engineer.

The H-section steel pile shall be'joined on ‘a barge.

All joint sections of H-section steel piles shall be reinforced

with steel plate by welding.

3.3.6 TREATMENT OF PILE HEAD

(1)

(2)

After completion of driviog, tﬁe.heads of steel pipe piles
shall be cut toethe specified height designated in the
Drawings, and.reinforcing_seeel bars shall be welded or
anchored to them as designated in the Drawings.

After coﬁpietioﬂ of.driVing, the heads of H-section steel
oileé shall be cut to the specified heighf specified in the

DreWings.' All-adjacent.eteel piles shall be connected by

- TS03-7 -



using steel materials so as to avoid inclination of driven

piles and to maintain constant interval of the respective piles.

3.3.7 TRANSPORTATION AND HANDLING

3.3.

Care shall be taken in transportation and handling of piles so as
Lo prevent damage.

If the pilé is damaged or.deformed to.the extent fﬁat it is'
impractical for the.iﬁtended use, the Contractor shall repair it
priorx to.d£iving, and it shall be inspected and app;ovéd Eﬁ the

Engineer.

REPORTS OF PILING

The Contractor shall submit the forms of piling data as shown
hereafter.

Bearing capacity of pile shall be computed in accordance with the

formula below.

. 1 08.5F
a = X
6 .S
5 + 5
Ra : Allowable bearing capacity for long term {ton)

$ : Penetration {(cm)
K : Rebound (cm)

¥ : Blow Energy (t, cm)
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TYPE OF PILE
SHAPTE OF TIP

POWER PLANT

PILE MARK AND NO. ..........
'WEATHER .

DRIVING MAGHINE  vvuvenns.

PILING DATA

Dated

FORM 1

LOCATION
PERSON IN _
CHARGE wevvvnwnnes
WELDER :
SHAPE OF ,
JOINT o eveeeana
WEIGHT OF o
" HAMMER

L A I

LEE A

LOWER

MIDDLE

ADDITIONAL

OQutside Diameter

Dimension

Thickness

Length .

‘Ground level

EL+

Curing time

(R.C. Pile)

Driving length

Preparation

-

-
Cew

Starting'

‘Erection

[

& finish-

Wélding

P

-

ing time

Priving

£

e

Preparation (min.)

Eraction {min.}

Workiﬁg

Welding (min.)

times

Driﬁing (min.)

'Total_

kmin.)

Level of inner soil

Level of inner water

Displacement

inclination

Daﬁages

 REMABKS: -
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WELDING DATA

FORM 3

Pile

Project: WEST WHARF THERMAL POWER PLANT

Time of Welding

Dimension
" Pile Mark and Number
Month, Date, Year
Weather - Weather
Gonditions e — ——e
B : Wind Velocity and Direction, m/sec
Temperature °c
o . Level (Above ground) cm
Joint '
Root TATR
Temperature of Weld Portion
(Preheated)
R Welding Machine
Welding — ——
Conditions Situation
Voltage, Electric Currenf. -V A
Welding Rod or Wire
' Name of Welder
Welding "
Record Qualification No, of Welder
minutes

Remarks: .

.:Results'of’InSpection:'-
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SHEET NO.

STANDARD DETAIL PLATE

PUATE NAME. STEEL PIPE PILE | PLATE NO. SpP — —

L

| b

il : e
| :

" UPPER PILE . o SECTION.

T aeolx e
i : R R (.

A

_._._ﬁ_.__.
—

o}

)

. 1 A I
LOWER PILE g SECTION.
€
E
UPPER o o SEE PILE LIST
. . . *3 5% L _ : : . /-
= : %‘]‘é b LOWER PILE ST d :
B VAR N |- s AT A L N
v d ' N i s : 1 1
{ o 1§ !
LD .
5
-4 || 25 3o | STOPPER
N . fe 1] It ~16X12530 GPIECE
DETAIL  "A° DETAIL "R
NOTES
!, SURFACE TO BE WELDED AT FIELD . SHALL. BE
APPLIEQ WITH ONE GOAT OF STRIP PAINT iN SHOP:
2, THICKNESS . OF TIP. REINFORCEMENT(T1] SHALL BE
INDICATED IN THE ATTACHED PILE LIST. _
3. LENGTH OF % MARK SHALL BE TWICE OF PILE -
THICKNE SS. '
-~ T503-12 -
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3.4 CAST-IN-SITU CONCRETE PILES WORK

3.4.1 CONSTRUCTION METHOD .

The Contractor shall set up the .casing pipe that has the inside
diameter D‘.= D (the designed .diameter of a pile)

| + a {the clearance =:50 fm)
for the ensurance of the designed diameter of a pile.
The Contractor shall submit a detailed description of the method
of'construqtion for the ﬁiling work, indluding the - construction
schedule, to the Engineer for approval prior to coﬁmencement of

the work.

3.4.2 MATERIALS

Concrete and reinfcrcing steel shall conform to the requirements

as specified in Glause 3 "REINFORGED CONCRETE WORK",

BORING

(1) Borihg_
‘Boring'shall.bekcarried out by either fotary or percussion
_equipﬁent, grabbing equipment or by reverse-or direct_mud
circulation method, Walls of-borehole shall be- stabilized
by using casinglliners.with_or_without-drilling"fluid
-depending upon the soil conditions. . In soils likely 'to
flow, the bottom of casing/liners shall be kept ahéad of the
_bofing_in all cases to prevent the entry of soil into the
‘bore. Fo;mation of cavities or settlements in the adjoining
.grognd'gh511,53 avoided.
The Cént;aqtér shail-be :esponsible'for'prompt'rem0val from
the éite of all spoil resulting ffam the bofiﬁg to places

specified by the Engineer. -

- TS03-13 -



(2)

Foundation elevation of each pile shall be individually
approved by the Engineer on the basis of his observations
and the data at his disposal "in regard to the soundness'ﬁf
the end bearing stratum.

Piles shall be socketed at a minimum of one diameter into
the'stratum or as directed by the Engineer.

Drilling fluid

The specific gravity and composition of the fluid shall be
such as to suit the requirements of the ground conditions
and to maihtain the fine materials from boring in
suspension. When water is used as drilling fluid, the

fluid level in the boring shall be maintained at a level

not less than 2.0 m above the level of the ground water or

high water level, as the casé may be until concreting is
completed.

When bentoni;e or other approved material is used in
drilling fluid, it.shall be mixed thoroughly with clean
fresh water to create a suspension which will maintain the
stability of pile excavation for the périod necessary

to place concrete and complete construction,

Quality control tests shall be carried out on bentonite
suspension using- suitable apparatus. The frequency of

testing the drilling fluid and the method and procedure of

sampling shall be as directed by the Engineer. The density

of freshly mixed bentonite suspension shall be measured
daily as a check on the quality of the suépension being

formed. -

- TS03-14 -
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Concreting
Each cast-in-place pile shall be filled with concrete to
ensure sound concrete at cut-off elevation. The space to be

filled sh&ll be free of mud, trash, and other foreign

‘matter. Aftef-cleaning pile shells, if water'remains,_

concrete shall be placed by bottom-dump buckets on tremies

through a funnel by pump or other means, so that splashing or -
segregation does not occur. The concreting of the piles

-shéli”be bréught up to a.minimum_of 60 cm above the cut-off

level of the pile to allow for complete removal of slush and
other foreign materials, etc., from the main pile and thus
obtain sound and uniform concrete. - The concreting procedure

shall be sufficiently strong to withstand, without injury, all

.stresses and pressures to which ‘the piles are to he subjected

during placing, concreting or driving. Shells which are
damaged or have collapsed during installation shall be

replaced.

- 7$03-15. -



4, CONGCRETE WORK

4.1 GENERAL
This section covers the ﬁerformance of all céncrété work_fo;
permanentustruétu}es in_aécﬁfdancg with ﬁhe Drawingé.an& these
Specificagions.
The Confrécfor sﬂali furniéh éll materiéls, équipment éﬁd labor for
the performance of cdﬁcreté work. - B
Unless otherwise specifiéd, éll concrete work Qhail_comply with

JAS5-5 (JSCE), or equivalent.

4,2 APPLICABLE STANDARDS
All concrete work for permanent structures shall be designed and
furnished in accordance with the requirements of Clause 5 of
"Applicable Standards and Codes" in Paft I and Subclause 2.2 of

"Applicable Standards® in Section I, Part IIIL.

- TB04-1 -
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4.3 GCLASSES OF CONCRETE AND USAGE
4.3.,1 STRENGTH REQUIREMENTS
Concrete of the various classes required shall be proportioned

.and mixed for the following strengths:

Minimum
Gi Allowable
ass Compressive - Class of -
Strength at Apgregate
28 dayg_
(kg/cm®)
= A ELT Class I
O _
B 270 Class I
c 240 Clags II
D 210 " class IT
E 180 Class II
F i50 ' Class II
Remarks: Concrete made with high-early-strength cement shall have
a 7-day étréngth equal to the specified 28-day strength
for concrete of the class specified made with ordinary
oy A 'VVPoftlahd'cemeht.
Y o

4.3,2 USAGE
Unless.otherwise specified, concrete of -the various classes shall
‘be used gsg£o1lows:.
(1) élaSqu;Concre;e
.For'étop log
.{2)¥ Class B Concrete .. .

For 'stack and T/G pedestal

- T504-2 -
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(3)

(4y

(5)

(6)

Class C Concrete

Not used

Class D Concrete

For all concrete work in the buildings and structures of the
power plant, unless otherwisé specified.

Class E Conéreté

For slabs on grade, unless otherwise épeqified.

Class F Concrete |

For lean concrete as specified and for all concrete not

reinforced, unless otherwise specified.

4.4 MATERIALS

The following materials shall conform to the respective specifica-

tions and requirements stipulated below.

4.4.1 CEMENT

(1)

(2)

Description
Cement shall be ordinary Portland cement or high-early-

strength Portland cement conforming to JIS R 5210, or

equivalent. Minimum compressive strength at 28 days shall

be 300 kglcm2 or more for ordinary Portland cement and 330
kglcm2 or more for high-early—strength-Porpland cement. '
Samples and testing

Cement shéll be sampled either at the mill or at the site of
the work in an approved manner and tested as-presc:ibed'iﬂ
JIS R-5201 and R-5202. Tests shall be made by a cement
manufacturer, a recognized laﬁbratory.“or a ‘testing agency
approved by the Engineer. No cement shall be used until -
notice has been given by the Engineer that ﬁhe test results

- TS04-3 -
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ave satisfactory. Cement that has been stored, other than

-in the bins st the mills, for more than four' {4) months

after'ﬁeing tested shall be retested before use. Cement
delivered at the site of the work and later found under test
to be unsuitablz shall be renmoved from the work and its

vicinity,

4.4.2 AGGREGATE

(1)

Description

Coarse and fine aggregaﬁe shéli consist of cleén, hard,
étroﬁg_and durable partiéxéé free of coatings of clay or
other fine material that ﬁaf_affect bonding of cement paste.
Dust, dirt or silt shall be removed by adequate washing.
Aggregate shall be Ciass 1 -and Class II conforming to

JASS-5, or eguivalent.

L. TS04L4 -



(2) Quality
Coarse and fine aggregate shall conform to the following

quality requirements.

Quality of Gravel, Sand and Cruéhed Stone

Agre- Material Oven- Per- Pei- Clay Loss in Organic Water

f\‘.

gate quality dry centage centage lump washing impurity soluble
type classifi- spec. of of solid () test . - chloride
cation gravity water  wvolume () (Z)
absorp- for the -
tion evalua-~
(Z) tion of.
particle
shape
(%)
Gravel <Class 1 22.5 £2.0 257 20.25 £1.0(1) - -
and ' :
crushed Class II 22.5 £3.0 255  £0.25 <1.0(1) - -
stone :
Class III 22.4 <4.0 =53 <0.5 - - -
Sand Class I " 22.5 £3.0 - $1.0 g2.0 Golor <0.04
of test
solution
Class II 2.5 <3.5 - <€1.0 <£3.0 not to - g0.1
be dark-
er than
Class III 22.4 s4.0 - €2.0 £5.0 standard g£0.1

solution

Note: (1) With crushed stone, if the lost substance in the washing test

is crushed stone powder, the value then should be read "not

more than 1.5%".

- T504-5 -
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Quality of Blast Furnace Slag

Ttems

A or B

Material Classification |  Percentage of | Loss in | Allowable range
quality according to solid volume Washing | of fineness
classifica- JIS A S011 for the (2) modulus
tion {ovendry. evaluation. of

specific | particle shape

gravity, water (2)

absorption,

unit weight)
Class 11 A or B(2) 255 £5.0 0.3
Class IIL 253 - +0.3

Note: (2) When_the_design strength of not less than 225'kglcmz is

shall be used.

. T504-6 -
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(3) Grading

Coarse and fine aggregate shall conform to the follows grading

requirements.

Standard Grading of Gravel and Sand

Agg‘ Max. Materdial

Percentage passing each siéﬁe._by weight (1)

Nominal

size quality . . o . '
(mm) classifi- sieve size 50 40 25 20 15 10 ‘5 2.5 1.2 0.6 0.3 0.15
cation {mun} Lo ) e
Class I 160 95- - 40-- - 10- 0- - - - - - -
100 65 30 .5
40 Class 1L 100 95- -~ 35- - 10~ 0~ - - ~ - -
' 100 .70 30 5
Class III 100 90- - 25- - 5- 0= - - .= - =
100 75 40 10
Class I - 100 95- 65- .~ 25- 0- 0~ & o~ = -
100 85 45 10 5
Gravel 25 Class TT - 100 90- 60- - 20- 0- 0- - - - -
100 90 50 10 S
Class III - 100 90- 50- - 10-0- - -~ = - -
100 90 60 15
Class I - - 100 90-(55- 25~ 0= 0- -~ -~ -~ =
100 80) 50 10 5
20 Class II - - 100 90-(55- 20- 0~ O0- - = - -
100 80) 55 10 5
Class III - - 100 90-(40- 10- 0~ - - . - - -
100 85) 60 15
Class T - - - - - 100 90- 80- 55- 30- 15- 2-
100 100 85 55 30 10
Sand Class 1I - - - - - 100 90- 80~ 50- 25- 10~ 2-
100 100 90 65 35 10
Class III . - . - 100 - - 30-20- - .0--
100 70 20

Note: Values in (

) are for reference.

- T804-7
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{(4) Maximum size of coarse aggregate
The maximum size of coarse aggregate shall be as.giveh in

the following table.

Maximum Size of Coarse Aggregate by Place of Use

_ Maximum size of coarse aggregate (mm)
Place of use : .

i L . : Gravel - Crushed stone,
: : . : blast furnace slag

Column, beam, floor . o
O slab, roof slab, wall 20, 23 - 20

f- . %radoa Tl

:

Foundation o 20, 25, 40 20, 25, 40

As a:rulé, the maximum size of coarse aggregate shall not be
lérger than the minimum co%er nor'large#'than 4]5fbf'the'
minimum clear spacing Between reinforciﬁg-bags. The coarsé
aggregate for floor slabs on gréde.shall be of maximum.éize
not greater than 1/3 of the slab thickness, However, but in .no
case shall the nominsl sizevof'aggfegate exceed 40 mm,
§§§ For parts of reinforced conérete meﬁbefs'of large cross
sections, having a small quantity of reiﬁforcement gnd
where clearance between reinforcing bars ié large, the
-maximum size of coarse aggregate may be larger than those
specifled in the above Table,-and this shall be approved by
ﬁthe Englneer.- ' | | .
155  Testing
4HCoarse and flne aggregate shall beltested as prescribed in '

JIS AllOZ, Al10%3, A1104,_A1;05,7A1109, A1110 and 51137.

- xsdqfa“é
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4.4.3 WATER

(1) Water shall be clean, fresh, and free from injurious amounts

of minerals and organic substances.

Water shall conform to the following requirements.

Quality Requirement of Water

Ttem Requirement
Amount of suspended solids < 2gfl
Amount of soluble evaporation £1gfl (~}

residue :

Difference in setting time of
cement

Initial set within 30 minutes.
Final set within 60 minutes.

Ratio of flexural strength and
compressive strength of mortar
against those of centrol mortar

Not less than 90% at the age of
7.days.

(2) Testing

Water shall be tested as specified in JASS 5 T-301, "Method

of Test for Quality of Water for Reinforced Concrete”. { 3

4.4.4 ADMIXTURES

Admixtures shall be air-entraining agents or air-entraining and

water-reducing agents conforming to JIS A6204.

Admixture shall bé used only after written approval by the Engineer

has been obtained. The required air content of concrete using

agents shall be between 3 and 6 percent, and this shall be

approved by‘thé Engineer.

- T804-9 -
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Air content shall be based on measurements made on concrete

_mixture at point of discharge from the mixer.

4.4.5 REINFORCEMENT

(1) Reinforcing bar
Reinforcing bars shali.confirm to.ASTM AGiS 6r.40, or equivalent.
_Cerfified.copies 6f.mill reporté shall gccoﬁpany.deliveries
.of:;éinfoféing baf.. o

(Q)ILMesh feiﬁfdfcémenﬁ.
TMééH réihfdréemén£:sﬁaii.bé ﬁfrléw éa;ﬁon sﬁeel wifes

{%) ) conforming to JIS G3532, or equivalent,

The mesh reinforcement shall be fabricated in accordance

with JIS G3551, or equivalent.

.k;h.6, FORM
Forms shall be plywodd pannels of approved standard or metal panels
conforming to JIS'A 8652, .or equivalent,
However, form of T}G pedestal shall.bé of plywood having 15 mm

thickness or more,

%m% © 4.,4.7 STORAGE

~{1) Cement
Cement shall be stored in a dry weather-tight and pfoperly
ventilated. structure with adeguate provisions for'the
prevention of absorption of -moisture.
The.cémenf-shail be stored in a manner so as to permit easy
accesé;fdgiproper inspection-ahd,identificgfibn. Cement
wﬁiéh ha§ been,store& for.a-period 0f-30 days ‘or ‘more after
_delive;y shall not be used unless fhe'Coﬂtractor proves the

zkgsﬁbilitYJOEﬁthé said cement;by certified'tests-andﬁfecéiVes
R TS04-10 4
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permission for its use from:the Engineer.
Bagged cement shall not be stacked higher than thirteen (13)
bags at any’ time during its storage.
{(2) Aggregate
Storage piles of aggregate shall be located so as tb assure
good dréinége; to pfecludé iﬁclﬁsion of foreign matter, and
to preéérve thé gradation.. sufficient live storage shall be
maintained to permit segregation of-shipments from différent
sources, and to sssure placement of concrété at éhe required
rate. | | |
{3} Admixtures
Admiitures shail be stored so that the guality shall not be
changed. |
{4y Reinforcement
 Reinforcements shall not be stored directly on the ground.
Particular attention shall be paid to the storage of
reinforcements so as to prevent the occurrence of rust and
adhesion of injurious substances which will decrease bonding

between concrete and reinforcements.

4.5 PROPORTIONING OF CONCRETE MIXES

4.5.

1

MIX DESIGHN

The design of the concrete mixture,'ﬁo meet strength requirements
of the cléss or classes of concrete specified, shall be the
responsibility of the Contractor.-

Adeguate quantities of the concrete ingredients proposed for use
shall be supplied for making trial design mixes,.

The mix proportion shall be designed in due consideration’ of

variance in the quality of concrete under antic¢ipated working

- TS04-11 -
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4.5.3

conditions so that the required workability, strength|

durability and other ﬁroperties wili be obtainéd, N

The design mix proportion shall be proven satisfaéﬁory_through
trial mixrénd testing for 7 or.28 days.compressive strengtﬁ and
shall be appfbved By the Enginger weli in advance of commencement

of the work.
SLUMP TEST
Cdnsistency will be determined.By thé slump test, in accordance

with JIS A 1101, The stwnp shal)l fall within the following

limits:
. Type of Structure | Slump for Vibrated Concrete
General cbnstruction, unless _ 8 cm

otherwise specified

Column ah@ wéll . ' 12 cm

Massive concrete ' S - . max. 8 cm

Non-vibrated concrete shall be ﬁlaced only upon written approval

by the Engineer.

PROPORTIONING STRENGTH

Proportioning strength shall be determined :in consideration of

the following factors in accordance with JASS-5, or equivalent.

~..a - Specified design.strength -
. b .~ Correction factor of_concreteustrehgth due to anticipated
mean air temperature during 28~day cﬁring period after

placement.

- TS04-12 -



¢ - Standard deviation of concrete strength

4,5.4 VATER-CEMENT RATIO
The maximum water-cement ratio éhall bhe 652 far Class A and B

concrete and 707 fér.class C, D, E and F concrete.

4.5.5 UNIT CEMENT CONTENT
The minimum unit cement content shall be 270 kglm3 for Class A

and B concrete and 250 kgim3 for Class ¢, D, E and F concrete.

4.6 READY-MIXED GONCRETE
Where feadyumixed concrete is proposed for use, the mixing plant, -
transporting equipment and the method of placement shall be
subject to approval by the Engineer. Except for materials herein
specified, ready-mixed concrete shall conform to JIS A SSOS,lor
equivalent.
The timé limits from start of miking td'compietion of plaéiqé of a
batch shall be 90 minutes when the temperature is les§ fhan 25°¢

and 60 minutes when not less than 25°C.

4.7 FIELD-MIXED CONCRETE

e )
A

4,7.1 TYPE OF BACKING AND MIXING PLANT
All batching and mixing equipment shall be subject ﬁo the apﬁroval
of the Engineer as to location, type, capacity; design,"
construction and manner of operation, and as to physical and =
mechanical conditions.
The batching and mixing plant shall have a suffiéient'dﬁpacity to

complete the work within the established construction schedule.

- T804-13 -
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4.7.2 ARRANGEMENT

Separate bins ‘or compartments shall be provided for fine
aggregate. for the different sizes of coarse aggregate, and for
bulk cements when used. The compartments shall be of ample size
and so constructed that the materlals will remaln separate under
all working condltlons.. Aggregates may be welghed cumulatlvely

in one weight batcher on one seale in a manual plant. and in a

semlautomatlc plant may be welghed cumulatlvely in one welght

batcher on one scale or in separate WElght batchers with

1nd1v1dual scales In a semlautomatlc plant, bulk cemeat shall
be welghed on a separate scale in a separate welght batcher. In
a manual plant bulk cement shall be welghed in a separate
hopper, which may be.attached‘tola.separate scale.rer individual
welghlng, or may be attached to the aggregate hopper for
cumulatlve welghlng prov1ded there are separate dLals for cement

and aggregates. If cement is welghed on the same scale as the

aggregates, the cement shall be welghed flrst and an interlock

shall be provxded to ensure that all hoppers are empty

and that the scale is in balance before the welghlng of tae
cement is.beéun. .Water may be measured by welght or by volume.
in a.semlautomatlc plant the batchlng controls shall be 50
1nterlocked that a new batchlng cycle cannot be started until all

batchers are’ completely empty. The plant shall be s0 arranged as

-to facilltate the inspectlon of all operatlons at sll times.

Sultable fac111tles shall” be prov1ded for obtalnlng
representatlve'samples of concrete for uniformity tests.

Delivery.of materials from the batching equipment shall be within

the following limits of_accuracy;

~TS0414 -



Cament . ivn et ecanaas sierrasaeasaeds 1 percent:

WABERY  tiveiinnnnncnatsonn vhaesrasdiaeriess 1o percent
ABETERALE . iiararrarrsevranioarianrrass +i. 2 percent
Air-entraining admixture .....i....... V.v 3 percent

WATER~BATGHER AND‘DISPENSEﬁ FbR.ADMIXTﬁRE

Equlpment for batchlng water and the air- entralnlng aﬁmlxture.or
air- entralnlng and-water reducang admleture shall be prov1ded at
the batchlng plant or lncluded with the mixer, as required for
the type ef plaht used. Arsultable water;measuring device shall
be provlded whleh enables accurate measurlng the mixing water |
w1th1n the spec1f1ed requlrements for each batch The mechanlsm-
for dellverlng water to the mixers shall be such that leakage
will not occur when the valves are.closed The fllllng and
dlscharge valves for the water batcher shall be so 1nterlocked
that the dlscharge valve cannot be opened before the fllllng
valve is fully closed. Where the admixture is added at the
mixef; aleuiteble device for meesurlng and dispensing the.
admixture shall be provided. The device shall be capable of
ready adgustment te permit varylng the quantity of admlxture to
be batched The dlspenser for admixture shall be 1nterlocked
with the batchlng and dlscharglng operatlonsrof the watef-so”that
the batchlng and dlscharglng of the admixture Qlll be automatic.
When use of truck mixers makes thls reqelrement 1mpract1ceble
the admixture dlspenser shall be 1nteplocked w1th phe sand

batcher.

- TS504-135 -
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4.7.4

MOISTURE CONTROL

The free ﬁoisture content of the fine aggregate and the smallest
size group of coarse aggregaﬁe,‘as”delivered to the mixers, shall
be controlled so as not to éxceed 4 and 2=pércent; respectively,
and shall be expressed as percentage by weight of the satu?atéd
surface dry aggregate. In addition, the limits on the max imum
amounts of free moisture in the fine aggregate'ahd the smallest
size of coarse apgregate, the moisture content shall bé‘cohtroiled
go that the va;iatign in the percent of free moisture will not he
more than 0.5 percent during any one hour of mikihg:plant
operation. The variation in moisﬁure-cbhtént éhall not be

more than 2.0 percent during:any eight hour period of mixing

. plant operation.. The moisture content of the other sizes of the

coarse.aggfegateishall-be-contrblled so that the aggregates are

. delivered to the mixers with the least amount of fréee moisture

and the least variation in free moisture practicable under job
conditions. Under no circumstance shali other sizes of coarse
aggregate be delivered to the mixing plan; bins “dripping wet™.
The Contractor shall consider tﬁe réqﬁifed ﬁoisture contfol by

use of free drainage storage, mechanical dewatering devices, or

~any other satisfactory means or combination of means.

A semiautomatic piant shall be capable of ready adjustment for
the’v&rying moisture contents of the aggregates and to change the

weighﬁsrdf_tﬁe materials being batched.

SCALES ..

Adequété-faéilitiés.shali,befprovided-for the accurate -

measurement and control of each of the'mater£alé entering each’

:batch;of-concfeteLJ'TheTaccuragy of the ﬁeighing'equipment—shall-

. TS04-16 -
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conform to the applicable requirements for such equipment. The
Contractor shall provide standard test weights and any other’
suxiliary equipment vequired for the operation of each 'scale or
other moasuring device, Periodic tests shall be made in the
presence of the Engineer in such a manner and at such intervals as
may be directed. Upon completion of each check test and before
use of the indioating, recording and control: devices, the
Contfactor shall make such adjustments, repairs or replaceménts'
as may be required to secure satisfactory performance. Each
weighing unit shall include a visible springless dial that will {
indicgte the ecale load at all stages of the &éighing operation,
or shall include a beam scale with 3 beam-balancing indicator

that will show the scale in balance at zero load and at ahy beam
setting. The indicator shall have an over and under travel equai
to at least 5 percent of the capacity of the beam. The weighing
equipment shall be arranged so that the plant operator can

conveniently observe all dials or indicators.

RECORDERS (FOR SEMIAUTOMATIC TYPE)

Not more than two accurate recorders shall be prov;ded for a
semiautomatic-plént. Each recorder shall be housed in a cabinet
that is capablé of being locked, aod shall.be in a position
convenient for observation by the plant operator aod ther |
Englneer One rocorder shall produce ; prlnted oo autographlc
record on a single wvisible chart or tape of the welghts of all of
the aggrepates as batched, and after the batcher is dlscharged
shall return to zero. One recorder shall produce a prinﬁed“or
autographic record on a single visible chart or tape of the  *

weight of the cement as batched, and after the batcher has been
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4.7.7

discharged shall yveturn to zexo, The weight or volume of water
shall likewise he recorded if batched at a central batching plant.
The charts or tapes shall clearly indicate the.differenp types of
mixes used by.stsmped letters, numerals,_cqlored ink or.other
sﬁitable.meaﬁ;;.and shall.be so.marked tﬁqt variations in batch
weights of each typerof mix can be readily observed. The charis
and tapeé shall show time of day (stamped or preprinted) at
intervals of not more than 15-minutesf

FROTEbTidﬁ_:.

All wéighing; indicaﬁigé. recofdiﬁg'andrccntroi equipment:shall

be protected against exposure to dust and weather.

CONCRETE MIXERS

. Concrete mixers may be stationary mixers orv truck mixars of

approved design. - The mixers shall have sufficiently rated
capacit}_of mixed concrete. Mixers shall be capable of combining

the materials into a uniform mixture and of discharging this

mixture without segregation. .Stationary and paving mixers shall

be provided with an acceptable device-to lock the discharge
mechgnism-until the required mixing timé has elapsed. Truck
mixe;s.éhall-be equiﬁped with accurate revolution counters. The
mixers or mixing plant-.shall include a device for automatically
counting the total number of batches of concrete mixed. The
mixers shall be éperated at the drum speed designated byrthe__
manufacturer bn the name piate. The mixers shall be.méiﬁtéined

in satlsfactory operatlng condltlon and mlxer drums shall be’

.kept free of hardened concrete, Mlxer blades shall be. replaced

o

'when worn down more than 10 percent of their depth. The use of
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4.7.9

any mixer that at any time produces unsatisfactory results shall

be promptly discontinued until the mixer is vepaired.

STATIONARY MIXERS
The ﬁype of stationary mixers shall be non tilting drum type in

accordance with Jis A 8601, or equivalent.

4.7.10 TRUCK MIXERS

4.7.11

Truck mixers may be used when the equipment and methods are
approved in writing by the Engineer. Concrete so manufactured
shall conform in every respect to the requirements of these

Specifications. When a truck mixer is used either for complete

mixing (transit-mixed) or to finish the partial mixing done in a

stationary mixer, each batch of concrete shall be mixed not less
than 35 nor more than 75 revolutioms of the drum for horizontal-
discharge-type mixers and not léss than 50 nor more than 100
revolutions of the drum for high-discharge-type'mixefs; both at
the rate of rotation designated by the manufactu;ef.of'the
eguipment as thermixing speed. Any additional mixing shall be
done at the speed designated by the manufacturer of the
equipment as the agitating speed. .When necessary for proper
control of the concrete, mixing of transit-mixed concrete will
be disallowed untii the truck mixer is at the site of the

concrete placement.

MIXING TIME

The standard mixing time for each batch, after all solid

materials are in the mixer drum and provided that mixing water .

is introduced before 14 of the mixing time has ellapsed, -shall

be as fbllows.

- T504-19 -
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Capacity of mixer (m3) Mixing time (minute)

1.5 or less 1.5
3 or less 2.5
4.5 or less 3

4.8 PLACING

4.8.1

4.8.2

4.8.3

PREPARATION FOR PLACING

Before depoéftihg concrete; all gebri§ shall be-remoyedrfrém”the
spécé to be occupied by £he-cdﬁc¥éte. Forms shéll be thopﬁughly
wetted or oiled as feduired. .Reiﬁforcemeﬁt aﬁd anéh;ring and
embed&ing -6f'iteﬁs‘shall ﬁe firmly secu?ed iﬁ éosiﬁioﬁ, aﬁd
apprbval_by ﬁhe Engineer éﬁéll bé_ébtéined befére concfé;e is
pléced. Workmen eﬁéaged iﬁ conéréting.ﬁpérations ghé;; net step

directly on reinforcing steel but shall use plank walkways.

INSTALLATION OF ANCHGRAGE ITEMS

Adequate slots or inserts shall be-prdvided for.anchoriﬁg members.
at openings. -Slots shall. be provided for anchoring ends of
masonry‘paft;tions abutting concrete.

Inserts:fo; piping hangers and mechanical fixtures shall be

as specified in the relative section, but:shall be installed

- under -this section in accordance with the requirements in the

specified section.

CONCRETE PLACING

The Coﬁﬁfacfor shall submit to the Engineer a schedule Qf'placing

- concrete. 'Aﬁj Ehange in schedule shall be reported at least 24
- hours in advance of placing concrete. The use of belt conveyors,

chutés, or other similar equipment will not be permitted without
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written approval. Concrete shall be handled from mixer to
transport fehicle to place of final deposit in a coﬁtinuéds
manner, as rapidly as practicable, and without segregation or
loss of ingredients until the approved unitzof_opération ié
completed. Concrete that has attained its initial set or has
contained its mixing water for more than 45 minutes shall not be
placed in the work. Placing will not be permitted when ﬁhe sun,
heat, wind or limitations of facilities furnished by the
' Contrécéor prevent proper finishing and curing of tﬁe éoﬁ?rete.
Cohérete shall be placed in thé forms in uﬁiform layers as nearly
as'practicéble in fiﬁal posiﬁion. ﬁofms §f réiﬁforceﬁent
splashed with concrete shall be éléaned in advance of pouring
subséQuent lifts. Iﬁmédiatelj after placing..coﬁcrete éhail be
compacted by thoroughiy agitating it.in an.aﬁproved manner..
Tapping or other éxﬁefnal vibration Qf fofms nét be.permitted.
- Concrete shall not be placed on concrete sufficiently hard to
cause fofmation of seams and planes of weakness within the
section. Concrete shall not be allowed to drop freely more than
1.5 m in unexposed work nor more than 1.0 m in exposed work;
where greater drops are required, a tremie or other approved
means shall be employed. The discha;ge'df the tremies shall be
controlled so that the concrete may be effectively compacted into
horizontal layers not more than 30 cm thick, and the spacing of
the tremies shall be such ﬁhat sepregation does not occur.
Concrete to receive other construction shall_bg sé;éedea.to ﬁhe

proper level to avoid excessive shimming or grouting.
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4.8.6

EARTH-FOUNDATION PLACEMENT

Concrete footings shall be placed upon undistuibed clean

:surfaces,.free from mud and water. When the foundation is oh dry

s§0il or pervious material, waterproof paper, clearrpdlyethylene
sheeting 0.1 mm thick, or polyethylene-coated waterproof paper or

polyethylene-coated burlap shall be laid over the surfaces to

‘receive concrete. The above materials shall be of the type

9pécified'for curing concrete, except that the polyethylene film

may be clear.

CHUTE OR CONVEYOR PLACEMENT

Concrete may be conveyed by chute or conveyor if written approval

is obtained'from.the Engihéer: fhe éhﬁte shall be of metal or
mefal-linéd woodrwith sectiohsrsef'at apbféxiﬁafély tﬁe saﬁe.
slope to assure a continuous uniform flow throughout the iength
of.the chufe. The slope of the chute shall be not less than one
vertical to'three-horizontalinor-more-than onefvertical'to two
horizontal: ~The conveyor shall'be designed and operated to
prevent seg:egationrof-hhe aggfegaﬁe and loss of mortar. The
discharge of the chute or conveyor shall be provided with a
baffle plate or cthlier device to prevent segregafion. The chute
and conveyor shall bé-yhoroughly clean before and after eabh run.
Wasté‘material and flushing water shall be discharged outside the

forms,

'PUMP PLAGEMENT

- Caﬁcfétezﬁumpushall be eifher'ﬁiston or squéeke type[ Use of any

other type éf'éoﬁéreﬁé.pump”shall be at the instruction of

the Engineer..
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Selection of pump type and pipe diameter, where necessary, shall
be made after test runs are conducted.

Pipeline shall be laid in a manner so as not to disturb nor cause
adverse effects on formwork, arranged reinforcemeﬁts and
previously placed concrete.

Operation of pump shall be such that a continuous stream of -
concreﬁe without air -pockets is produced.. Concrete of which the
quélity‘has #hanged due to plugging, or concrete contaminated -
with water in the pump or pipeline, shall not be used, When
pumping is completed, concrete remaining in the‘pipgline

shall be ejected without contaminatiﬁﬁuof cbncreteuor separation
of ingredients. After each operation; the.equipﬁent shall be
thbrﬁughly cleaned, and debris water shall be flushed outside

the forms.

BUCKET PLACEMENT

" For large powerhouse substructure which involve the continuous

placement of considerable quantities of concrete, bottom dump’
buckets may be used subject to the following conditions:
That the bucket shall be of an approved type and adequate in

capacity; and that the bucket capacity shall conform to the

size of the batch or a multiple thereof so that no splitting of

batches in loading buckets occurs.

The bucket shall designed so as to allow the discharge

of a portion of a bucket as needed, and shall.be.goqtrol;éblerto

avoid damage to or mlsallgnment of fozms.r The diséhéféé‘Shall be
suff1c1ently large and the operatlon of the diﬂcharge gates such

that there will be no delay in dumplng concrete of the 1owest
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slump that can be successfully.werked and vibrated into place,
Bgckets shall be filled and discharged without noticeable
gseparation of the coarse aggregate; Buckets shall not be used
whenever fhey have to bé hauled fof iong a distanees during which
time a noticeable separation of bieeding'eecufs.

Buckets shall be placed so that their bottom shall be less than

50 cm in height from the depositing surface.

CURING -

All concrete shall be kept meist and at a moderate temperature for
at least 5 days after p1301ng The.unfermed top surfaces of formed
concrete shall be kept momst by wet burlaps or other effectlve
means as SOON as the concrete has hardened sufﬁlelently to prevent
damage. | | |

These surfaces as well as steep or vertlcal formed surfaces shall
be kept completely.and contlnuouslf moist preor torand durlng form
removal by applylng water to the top surfaces and allow1ng it to

run down between the forms and the concrete.

4.10 FORM

4,10.1 GENERAL

‘Prior to the executlon.of each eoncrete struceufe, the
Contractor shall submlt the detalled desxgn of the form wthh he
1ntends to use to the Englneer for approval The Contractor

'shall take entlre resp0n31b111ty for the stablllty of the forms.
:The forms shall have suffLCLent strength to w1thstand pressure
resultlng from placement and v1brat10n of Lhe concrete, and
shall be rigldly flxed in correct pQSlthnS..

Exposed cencrete edgee or corners shall be provided with 2em x
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2cm chamfer, unless otherwise indicated.

4,10.2 SHOP DRAWINGS
The Contractor shall prepare and submit the detailed shop

drawings to the Engineer for approval.

4,10,3 INSPECTION OF FORM ERECTION
Prior to erection of forms, necessary marking shall be performed,
and important markings shall be subject to inspection by the
Engineer.
Forh work sﬁall be pfoperly cérried out in accordance ﬁith_the
-1oc;tion,rshapé and dimensions of the conérete structure.
Piping. boxes and metal fixtures to bhe arrﬁnged inside forms
shail be sécufed 0 that tHEy will not move at the time of
concrete placement,
Priof to ﬁlacing éoncreté, embé&de& metal.in coﬁcretg, such as
sleeves, anchor bolts, anchof piéteérand éo.forth, éhall 59

checked with extreme care.

4,10.4 REMOVAL OF FORMS AND SUPPORTS

Removal of forin for side of beam, column and wall ..... & days
Removal of form for bottom of slab and beam ........... 8 days
Removal of support for slab ..;....{..., ............... 14 days'
Removal of support for beam "';""T";; ...... SRR 21 days

In the case of shortenlng the supportlng perlod less than 21
days, the Contractor shall submlt the certlfled calculatlon

gheets for strength of beam to the Englneer for approval

- TS04-25 -
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4.10.35

4.10.6 .

§.,10,7

FORM 0IL

Form oil shall be light colored pataffin oil or other acceptable
non—stainiﬁg material.. o |
Forms in cbnﬁaét with éqﬁcfete shall be.éiven.a uniform iight
SPray cﬁétiné of tﬁe\spécified form oil cdating in accordance
with'ﬁhe'man;faéturér's recommen&atioﬁé.

Form coating shall be applied to the forms before they are set,

FORM TIES

Form ties shall have sufficient strength, stiffness and rigidity

to support and maintain the form in proper position and

-alignment without the use of auxiliary spreaders.

The type of form ties used shall be submitted to the Engineer

for approval.

CONCRETE'SURFACESTTO'BE-EXPOSEDA-

Form surfaceés that will be in contact with concrete shall be of
material-that is nonreactive with concrete and that will produce
concrete surfaces equivalent in smoothnéss and appearance té

that produced by new plywood panels.

Smaller size panels shall be used only where required by

. openings or joint details, with each area less than 120 cm wide

formed with a single panel accurately cut to the required

dimensions. .

' Cut'surfaceé,shall.bezsmopth'énd'tteated with form coating.

-=Paﬁé1:jointé that will be in contact with concrete shall be

' smoéthfand?ffee of -offset.’

Form materials with defects that will impair the' texture and

appearance of finish surfaces shall not be used. -
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4,10.8

4,10.9

Column forms shall be made with a minimum number of joints.

FORM WORK FOR TURBINE-GENERATOR PEDESTAL

Prior to manufacturing the form for the turbine;geﬁérator
pédeStal;.the éontractor shali 8raw tﬁe fuli size dfawihgiand
obtain the Engineer's'approval. Then, ﬁhe Coﬁtraétor sh;ll.
manufacture the form for the said pe&éstal using 15Jmm.thick
plywood or more. The interval of reiﬁfofciﬁg météfigié of.the
form and the arrangement of support shall be sufficiently provided
and shall take into account the speed and quantity of concrete
placing, load of concrete and oﬁher féctors. in principle,

steel pipe shall be ﬁsed for support and form ties shall be used

for keeping forms in the correct position.

MECHANICAL STEEL FORM FOR STACK WINDSHIELD

The design and construction of formwork shall be carried out by .
competent pérsons. The formwork shall be sufficiently.rigid and
tight to prevent loss of grout or mortar fgom the concrete at
all stages and for the appropriate method of placing and
compaction.

Slipforms shallvbe designed and constructed and the operations
shall be carried out by a person or persons experienced in this
type of work.,

Formwork, including supports, shall be-sufficiently rigiﬁgto.
maintain the forms in their correct position and to correct ..
shape and profile.. The supports shall be designed to withspand
the worst combination of self weight, formwork weight,-formWork
forces, reinforcement weight,. wet éoncrete weight,;éonstruction

and wind loads together with all incidental dynamic effects
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caused by placing, vibration and compacting the concrete.

Tolerance of form work: .

Overall structure tolerances shall be as follows.

(a) Maximum.horizontal deviation'(translation plus rotational)
of any point on the structure with respect to a
corresponding point at the base of the structure shall not

_exceed 25 mm per 15 m of height above the base, nor 75 mm
whichever is the smaller. |

{b) Variation from prescribed diameter or wvariation from true
circular cross-section shal_l be _no._t more thar;ri-ZSHInm or &
mm-bér mefer of-diamétér, wﬁichever isIIarggr, but in po

Vcase more than +75 mm- | | | o
{c) Varlatlon from prescxlbed wall thlckness -10 mm + 25 mm.
kd) fop eievatlon of blockouts plus 50 mm, minus 0. Bottom
.elevatlon of blockouts, plus 0, minus 50 mm. Sldés may be
-12 mm but openlng width must be.not 1ess than that as
spec1£1ed on the Contractor s "Approved“ dgaw1ngs.

All expused vertlcal or horlzontal sharp arises in concrete work

shall be chamfered to 8 wldth of 25 mm. |

The formwork shall be so arranged as £o ﬁe readily d#smantled

and-removable from the cast concrete wlthout sbock, disturbance

or damége. | B

No concrete shall be placed in any portlon of the work until the

forms for that portlon have been completed and approved by the

Engineer. All rubbish shall be removed from the interior of
forms.before the concrete is. placed.- .

The_faqes of the fbfmS'in contact with the concrete shall be

-cleant and treated with a suitable releasé'agent. Forms that are
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to be used for forming concrete surfaces om which tile
adhesives, paint, epoxies, masonry coatings, -or overiays are to
be applied, shall not be treated with form coating or release
agents that leave residuals on the surface of the concrete. The
release agent shall be chosen by the Contractor and approved by
the Engineer.  Only one agent shall be used for all surfaces
that are permanently exposed. The release agent shall be
applied evenly to the forms and contact with the reinforcement

shall be strictly avoided.

4.10,10 THE WORKING LOAD TO THE TEMPORARY STRUGTURES FOR THE CIVIL WORK
1) As fo'the désigﬁ of the.fehpﬁfafy §tructufes kthe.forms, the
supports, the scaffolds, etc.) for the main work, the
Contractor shall carry out the detgiiéd sﬁudy_of ghe.étress
éccurred by the working:ioad.to fhe temporary structurés
during the work, and shall desigﬁ tﬁoserstrﬁpﬁures enable
to endure égainst fhe various load occurred b} eaéh stage.

2) Iﬁ theory; e?én though the-désign lﬁa& is ;he vertical load
only, the temporary struéfufes shéll havé éhe désign |
mechanics enable ﬁo endpre against the ho;izontal forCe.
that the value shall be 5 ﬁeréent of the vertical férce.

3) 1If the éuring Qheefs shall fit up to thé scaffold, in
particular, after the detailed study of the wind pressure, the
fitting‘portion to the scaffeld éhall bé stable_to.the quring

sheets.

4.10.11 THE DRAWING FOR THE TEMPORARY.  STRUCTURE. FOR THE CIVIL WORK -
Before the commencement of the erection work for the temporary

structures, the Contractor shall make the erection drawings for -
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4,10,12

the temporary structures and make clear the dimension and the
_joint structure of each member, and.after that, the Contractor

-shall.submit those drawings to the Engineer for approval.

THE JOINT oF THE TJMPORARY STRUCTURE FOR THE CIVIL WORK

" The Joint of the temporary structure shall ‘be executed by the

Contractor s0 as not to be a weak p01nt in cemparlson with a
normal sectlon, in pertlcular, as to the compresslon members. the
Contractor shall take care of setting up these members $0 As not

te cause an eccentric lead.

4.11 STEEL REINFORCEMENT

4.,11.1 GENERAL

4.11.2°

4,11.3

Prior to .fabrication of reinforcing steel, the Contractor shall
submit detailed construction drawings, including bar bending

schedules, to the Engineer for approval.

Reinforcing steel shall be placed wherever indicated in the

Drawings. The details of steel reinforcement, such as hooks and

bends, cleaning placing, spacing, welding, splices and concrete
protection, unless otherwise shown in the Draw1ngs and the

Specifications, shall conform to Standard for Structural

'Csicniatiens fer Reinforced Goncrete'of ALJ.

CLEANING REINFORCING BARS,,.
Prior to concrete placing, reinforcing steel shall be cleaned,
and loose flaky rust;”oil. grease, dust andfor. other mattey

likely to reduce bond with concrete-shall: be removed.

PLACING- REINFORCING BARS AND INSPECTION -

(1) Reinforcing bars shall be arranged at the proper”locetions
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(2)

(3)

(4)

and assembled im A secure manner SO as to prevent’

displacement dufing placing concrete. For this purpose,

_important points at which bars cross shall be tied with

steel wire of a diameter not less than 0.8 mm, and spacers,
chairs, hangers, etc., shall be used at suitable locations.

The required clearance between reinforcement bars and forms

shall be properly secured through the use of spacers,

cheirs, etc.

Cleafaﬁce.between bars not designaﬁéd in tﬁg Drawings:
shall, in principle, be not less thén 1.25 times the
maximum size of coarse aggregate, not less than' 25 mm, and
not less than 1.7 times the nominal bar diameter.

Wherever there is = lapped splice, the clearance between
the bars in the lapped splice and the adjoining bars shall
be increased to the vélues gpecified above.

Prior to placing concrete, reinforcement shall be inspected

. with respect to the above items.

4.11.4 LAPPED SPLICES IN REINFORGEMENT

(1)

(2)

Location of splices
Splices at pointé of great stress shail‘bé gyoided Whehever
possible, and.care sﬁall be‘exercisea ﬁo avoid |
concentration of splices at one place,.
Length of lap
The lengths of laps in lapped splices shall be in
accordance with the Drawings and as indicated below.
Lenéth of anéhorage qf 1apped splices
40 d without hook -

35 d with hook
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The length of lap in a lapped splice of reinforcing bars of
different diameters shall be based on the nominal diameter

of the smaller bhar.

4.11.5 ANCHORAGE OF REINFORCEMENT
The leﬁgth of anchofage of réiﬁ%o;ceﬁent.§hall be determiﬁed in
accordance with the type of reinforcing bar, the grade of
COncreée aﬁd'type 6fdstreés ;éting oﬁ thé reiﬁfdréement. and.

Shall be as indicated in the téblerbelow, unless otherwise

indiéated.
{h} Length of Anchorage of Reinforcement
Length of anchorage
Re~Bar S;rength I Lower bar .
- of concrete Orindary’
Beam Floor, roof
CASTM 210 kgfem® - 35d or 25 d or 10 d and
A6l5 2
Gr.40 270 kgfcm .25 .d with 15 d with 15 cm or more
) hook ) hook
the: rdn denotes;nominal diameter of reinforcing bar.
- The length of ancho;age shall be in accordahce with the sketch
. below.
S A ——
L,
L v _ _

s 47

‘End of Beam at Top of End_df_Beam at Intermediate
Structure - ' " Floor '
~. 730432 -
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4.11.6 CONCRETE PROTECTION FOR REINFORCEMENT

The thickness of concrete cover for reinforcement shall be

determined to provide necessary fire resistance, durability and

bearing strength of the membex. Minimum_concrete cover shall be

provided in accordance with the table below.

Table Minimum thickness of Concrete Cover for Reinforcement
éoﬁéring
Item Structural Element thickness
(cm)
Floor, wall’ Covered finish 3
Uncovered 4
Column, beam, wall Interior finish 4
Part not o
contacting Uncovered 4
ground
Exterior; . 4
covered finish
Uncovered 5
Bearing wall 5
Wall, column, 5
beam, floor
Part contacting ground
‘ . Foundation, 7

retaining wall

4.11.7 DOWELS

Dowels

joints.

Dowels

shall be installed at right anglés to construction

shall be accurately aligned parallel to-the finished

surface and shall be rigidly held in place and supported during

placing of the concrete.
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.12 JOINTS

4,12.1 CONSTRUCTION JOINTS

Location of vgrpiqaligﬁd horizontal construction 'joints shall be
provided in accordance,with the approved construction drawings,
the construction scheme of piﬁcing concrete and where directed
b} the Engineer.

Regarding the construction joints for mat foundation, the

~ Contractor shall submit the mat placing scheme concerning the

position of the construction joints of the mat foundation to the

Engineer for apprdval prior to'déciding the said pbéitions.

"Shear”keyS'aﬁd ﬁater‘stops'shall be.prévided for all construc-

“tion joints.

The shape of construction joints shall be in accofdance with the

following diagram, unless otherwise specified. -

e YHardened' Concrete
| L )
4] 3 ;) ‘\u o)

N

\_Wmef Sip 200%6
 “Shear Key

" CONSTRUCTION JOINT

4.12.2 CRACK-CONTROL JOINT _

.Qrack—¢oﬁtrql joint in steel ﬁfoweled floor slabs shall be

provided at every 3.0 -~ 4.0 meters as indicated in the Drawings.
Craék-cqnt;QIJaﬁd pointgdnjpintHinzuncovered concrete walls

shaliibe provided for both'ver;icai énd_horizontal..r

. Horizontal joints shall be provided at every floor level,
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4.12,3 PERIMETER FELT JOINT
Joint between interior ground floor slabs and vertical surfaces’
of equipment foundations shall be filled by 12 mm thick asphalt-
- saturated felt, eitending full slab depth.
The perimeters of slabs at the joinﬁs shall'be.free of'finé,

rough edges, spalling or other unsightly appearaﬁces.

4.,12.4 WATER.STOP
Uniess otﬁéfwisg shown in the Drawiﬁgs, all construction.joints
which.éoﬁtact_soil shall be provided with water stops..
The conﬁrepé shall pe cérefully placed and vibrated around the
water‘stops so as to féfm a complete bond between the conc?ete

and all embedded areas of the water stop.

4,12.5 EXPANSIdN JOINT
1) The thickneés qf expansinn jﬂint'shall be a normal 10 mm, and
asphalt joint compound:shallrbe filled into the joint..
2) ‘The material for waterstop shall be polyvinyl chloride of JIS
K-6773, or equivalent.

3) The slip bars shallo be setted up at the expansion joints.

4.13 TOLERANCES FOR.CéﬁCRETE CONSTR&CTION
Concrete structure shall be constructed to the lines shown in the
ﬁrawings.
Any structure which does not conform to such 1inés wiihin t£é
tolerances listed below shall be fepaifed..remOVéd and made anew
by the Contractor,
Tolerances limits of concrete structure shall, in"prihcipie;;ﬁé:

in accordance with the table below.
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Tolerance Limits

Tolerances
Type - : “Item ' ' against basge
line (mm)

Coluﬁh, wali. A. Form _Architegturally formed 3
| Others _ _5
B. Concretersurféce 7
Beam, slab A. Fofm 6
8. Deflection = -~ . = R 3
C. Concrete surface  ° : - 7
A, Column line B o : -3
T/6 pedestal : All elements - _ ' 5

4.14 REPAIR OF CONCRETE SURFACES

In principle, concrete surface éhail be adequately cénétfu&ted

within the toierance specified in 3.9 "TOLERANCES FOR CONCRETE

CONSTRUCTION".

However, in the following faﬁlty cases, the Contracﬁot shall

submit the scheme for repair to the Engineer for approval within 2

days after discovery. -

' (1) Surface imperfections due to faulty placing of concrete.

{2) - Cuts on the structures due to removal.of excess over the
lines shown in the Drawings.

(3} Additiongl placing due to defaultsron the lines shown in the
Draﬁings;

Such repairs. shall be made immediately after receiving the

Engineer’s approval.
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4.15 PRECAST CONCRETE PANEL FOR EXTERIOR WALL

4.15.1

4.15.2

5.15.3

”(2) The maximum size of aggregates shall not exceed 18 mm.

GENERAL .

Pfior to making precast contrete panels, the Contractor shall
éubmit the detailed drawings of reinforcement, surroundings of
doors and openings, connéctiﬁns to main frames, embedded metal

and so forth to the Engineer for approval.

MATERIAL
(1) Cement, aggregate, water and reinforcing bars shall comply

with these Specifications.

(3) Steel to be used for mounting shall conform to Class 2
(S$541) in JIS G 3101, or equivalent.
(4) The design strength of concrete shall be Fc28 = 210 kglcmz.

or more,

DESIGN

The precast concrete panel shall be desigﬁed s0. as. to minimize
the number of openings wherever possible after confirming the
number and. positions of the penetration holes. FPlaces around
the openings shgll be reinfofced sufficiently by using conérete
rib or steel frame,

The reinforcing steel frame and the fittings to be used shall.be
in accordance with the followlng.

Reinforcing steel frame

Opening: L-75 x 75 x 6
Fitting pad: : : - - FB-9 x 100
= 150
Fitting
- T504-37 -
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4.15.4

4.15.5

Insert: S . .. 22¢ bolt

Piece: ’ L-iZO x 120 x 8
The backup materials for caulking shall be filled over the front
and back of the Joint In.this éasé, the width of the joint

shall be 20 mm.

MANUFACTURING (CONCRETING WORK)

The concrete that has been placed shall be cured in a wet

condition for at least three days prior to removal of the'forms.

The panel shall n31ther be moved. nor transported, and shall be

'kept in a wet eondltlon In prlnciple, forms and beds shall be

made of steel .plate.

Tolerance limits of concrete panel shall be in accordance with

‘the table below.

Item ” .Toleféﬁée (ﬁm)
a. Léﬁgth' | B . ; iS
b. Thickness ‘ 43
c. Loca£ion of embedded metal i 13
d. DiStortion. : _ . 5
e. Unevenness _ : o 6
f. Crookedness . 5
g bifféreﬁté §f_diagoﬁal lines o “ 10

CHECKING
The Contractor shall. check: the items.of'strength of concrete, .

dimensidns, cracks, dsmages, fiﬁish_and location of embedded -

materials, and shall submit the results to the Engineer for

approval, -

- TS04-38 ~



The Contractor shall repair any/all defects at his own expense.

4.,15.6 TINSTALLATION

4,17

Trmediately after completion of the erection of steel structure,

the Contractor shall install the precast concrete panels.

LIGHTWEIGHT CONCRETE

Cinder céncrete shall contain 150 kg Portiand cement per 1 cﬁbic
meter of concrétel The specific gravity of cinder concretg shall
be 1.8 or iess. o |

This-concrete shall.be placed.on the 5uilt—qp waterproofing layérs

of the-lavatory floor.

FILL CONCRETE (AIR MORTAR)
The mix proportion of air mortar shall consist of Portland cement,
sand, air entraining admixture and water.
The mix proportion of éhe air mortar shall-be as follows.
Cement: Sand =1 : 5
Cement: More than 224 kg/m°
Sand : More than 1.116 kg}ms
Air entraining admixture: 12.3 llm3
Air volume: 30 Zlm3
Design strength of the air mortar shall be more than_zo_'_kg_lcm3 at
four (4) weeks strength. |
Air mortar in the proportion indicated above shall be thoroughly
mixed and shall be placed around previously installed pipes and

empty spaces under the ground floor of the Main Powerhouse by a

concrete pdmp.

- T804239 -
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4.18

STEEL TROWEL FINISH

After the placing of concrete has been completed, steel trowel
finish shall be épplied to interior concrete floors, such asrbed
of vihyl:asbéstos ﬁile and expoéed:steei trowel finish floor, as

indicated in the Drawings.

'The.finished.floor surfaces shall be true plane surfaces with no

deviatipn‘in excess of 3.0 mm when tesﬁed with a 300 mm straight-
edge. | |

Surfaces shall be pitched to drains where indicated in-the
Drawings.

Instead of hand finishing, the Contractor may use an approbed
power finishing machine provided that the finished suffaces are

free of machine marks or ridges.
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