PROCON-TECHNIFP

Moo, 132-5=-T74

Brovi/e
DIRECTION INDUSTRIELLE BASIC ENGINEERING SPECIFICATION PAGE |REV.! paTe
CONCRETE FOUNDATIONS & CONSTRUCTION | s -
5%77'V'BES'1780'1' : (MATERIAL & CONSTRUCTION) - AL 6.13/9/75
CUSTOMER : PETROSUL ' ' ~UNIT : SINES REFINERY
~ SUMMARY
Pages - . rev.-d ‘rev. 1 rev. 2 rev. 2 rev. .4 . rev, 5 rev. 6
A 27/5/74 21/6/76 2/9/74  5/11/74 - 3/12/74 17/1/75 3/9/75
B 2/9/74 - e - . .
1 27/5/74 21/6/74 2/9/74 '
2 .m : i . _ 7 :
3 S /9074 0 510 /74 3/12/74 17/1/75
3 bis RS VA VoS 5/11774 D
A e 27/5/16 0 ' '
5 L "o 17/1/75
. 6 H -n .
7' n n
’ 8 u’ n 7
9 " v 3/12/74 1771775 3/97%5
10 " t :
11 L 1] n
12 L] L]
13 11 n
14 " n
15 " u
Appendix : 5 sheets
CONTERTS
1.00 - SCOPE
2.00 - GENERAL
3.00 - CONCRETE SYECIFICATION
4.00 - REINFORCING STEEL ;
5.00 - CONSTRUCTION - DETAILS
6.00 - MATERIALS
7.00 - JOBSITE REQUIREMENTS
8.00 - TESTS

COMPAGNIE FRANCAISE DVETUDES T DE CONSTRUCTION -~ 232, Av. Napoléon Banaparte - 92500-RUEIL-MALMALS,



‘-.,’h‘ : ﬁ“ﬂg g“ , ‘0
Procen—-Technip
D: ECTIOi\. lh.DUSTHIx_LLE BASIC .ENGINEERING SPECIFICATION PAGE |REV, DATE
' - - CONCRETE FOUNDATIONS & CONSTRUCTION - ' /
5377.V.BES.1780.1 (MATERTAL AND CONSTRUCTION) 5 0 219174

-

ThlS spec1£1cat10n is in accordance with LUMMUS Job Spec1f1catlous

. and U.0.P.

specifications,

With Lhe only. exception agreed with PETROSUL in prev1ous meetlng or

by any other

Med, 132-5-74 . PROCON-TECHNIP.

RN

written way.

COMBAGNIFE ERANCAICE NYETHINES ET ME AAMCTDIATIARL

I A R

N e o

- ANSTAN DIV EE SAART LL A DT



- DABRNAY

Mod, 132-11-71

E‘:_"j‘:i W AW, A TR ‘_._m?' '\“":\{“- T ]n\ =
e S PN cﬁkwquLﬂf
DIKECTION INDUSTRIELLE BASIC ENCINEERING SPECIFICATION PAGE |REV.| DATE
5477 .V.BES.1780.1 - ] CONCRETE FOUNDATI-ONS & CONSTRUCTION 1 . )
S (MATERTAL AND CONSTRUCTION) 2.12/9/74

. 1.00 - SCOPE -

The'pu1ﬁose of this spe01ficati6n is to. define the general . o
- conditions for execution of civil work to be carried out on the sltc of
SINES reflnery (unlts and off-sites) for PETRO%UL

_ The following civil work constructions are covéred in this specification
- surface foundations . . Lo I
rev.2 - roads~qnd~access~ways] (if made of concrete). Roads bridges.
: ' . - paving : e S T : _ Lo
.~ concrete structures ' ’ B
- main'structure of buildings
- pouds, bagins, sumps, various pits and 1uspectlon chambers
. = trenches (other than those for roads)
- underground. piping anchor blocks
-~ buried water tanks
- stack foundation

Placing and embedmentoof -steel-items such'as anchor bolts, bolt sleeves,
insert plates, slide plates and cable or pipc sleeves, are also included
in the work covered by this specification.

2,00 - GENERAL -

2.01 - Regulations -

The execution of concrete work shall be carried out in compliance
with all provisions herein and Lummus requirements A 101; provided
that they do not conflict with Portuguese regulations listed below

- regulamento de estructuras de betfo armado
- regulamento de solicitagdes em edificios e pontes
- regulamento de betdes de ligantes hidraulicos
" - regulamento de seguranga das cdgstfucoes contra os sismos

2.02 - PROCON/TECHNIP specificatiouns -

5377.V.BES.1780.2checking of concrete design
5377.V.BES.1730.1concrete foundations and constructions (calculati:
5377.V.BES.1410.1s0ils data

5377.V.BES.1770.1 roads bridges

COMPAGNIT FRANGAISE D'ETURES ET DE CONSTRUCTION — 222. Av. Nanoléon Bononarte - 02500-RUEL-MALMAL
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2,03 -

Design drawings -

'PROCON/TECHNIP shall specify for guidance, on its drawiﬁgé :

- lay-out and dimensions of the foundutions and other concrete work‘
.= wehicle traffic areas :
- paved areas

- position and dimension of anchor bolts - - .

- position of catch basins,manholes and belltraps

- ‘concrete class and, when required, grade of steel to be used,

- load dlagrams fox - foundatlons and other concrete works, togLLhc
with all 1nformaL10n required for the design and proper execution
of thc works for nhlch Contractor is responslble T

-Approval of a drawing by IECHNIP/PROCON will in no case diminish
contractor's responsibility as far as stability and life of works and

2.04 -~ Dimensions -

2.05 -

compliance with rules and regulations in force.are concerned.

-

All dimensions specified herein shall apply to finished works inclu

ding plates supporting equipment, structures and coatings, if
any.

All drawings shall be orientated and dimensioned in relation to

reference lines and data. These references and data shall be marked
on the drawings. :

Reference level 100.000 indicated on PROCON drawings shall corras-
pond top:: of fomdahion , equveizal  ofisite  elev. 42.300 wev¢

State of the site -

The site shall be available at the following levels

. L
- grade elevation of product storage area - (41,90 NGP)
- grade elevation of process area . (42,65 NGP)
- grade elevation of erude storage area (44,30 NGP) .

ol
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3.00. -- CONCRETE SPECIFICATION -

3.01 - Concrete étfength -
: T _compression (kg/cm2)| tension (kg/cm2)
Type Class 74 28 0 j90 d [7d 126 d |90 d
122 | 180 216 13 17 20 -
154 | 225 {270 | 16 20 123
205" | 300 360 20 |25 - }30 -
3.02 - Type of. conerite ~ -
; -Quality Class of Quality
Type Class workshop| central durability workshop| centra.
180 3 1 %\\\\“‘\mkaa\\ |
225 2 1 :“<::::::
180 ,//////”/ BD 2 2 1
225 BD 2 2 1
300 \\\\\“x\\ ED 2 2 1

Generally concrete quality will be of quality 1
Designation of concrete type shall be indicated on PROCON/TECHNIP draving

Example;
B, 300.1
B.225.BD2.1

3.03 - Using different concrete type -

B.180.1

entrainement)

B.lSOtBDZ.l

B.225.1 E

for B type concrete class 300 quality 1
for B type concrete class 225 of the BD class 2

and all elevate concrete structure

o

quality 1

concrete shall be used for construction of paving (with air

concrete shall be used for secondary anchor blocks of under
ground piping, levelling concrete,
concrete.

concrete shall be used for all foundations above the paving

blocking or filling
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B.225,BD2.1 : concrete éhayl be used for all foundations below the paving

B.300.1 : concrete shall be used for piece of work above the paving,
- basins, high concrete structures

B.300.BD2.1 : concrete shall be used for piece of work below the paving,
underground basins, separators, cooling tower basin

Note : concrete for cooling tower basin shall be used with super-sulphatec

T cement,

REINFORCING STEEL -
Reinforcing shall be class A 40 T, ribbed type steel, or smooth steel
class A 24, '

"Reinforcing shall consist of formed up reinforcing bars : the use of

welded wire mesh or expanded metal is permitted for thin walls not
subject to heavy loads.

Unless otherwise stated from portuguese regulation, thickness of concrete
cover to the main reinforcing bars shall be :

- for foundations

. 75 mm for concrete poured directly on ground for concrete poured in
forms. '

N

COMPAGNIE FRANCAISE D'ETUDES ET DE CONSTRUCTION — 232, Av. Napoléon Bonaparte - $2500-RUE LM ALMAIST
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. 50 mm for barS‘larger than 16 mm dia
. 40 mm for bars “less than and including 16 mm dla

- for above ground structures

. 40 nm for beams and columns
. 25 mm for walls and ‘paving not exposcd to heather

This concrete thickness'ls the net thickness. The above thicknesses 'should
be increased by a half-diameter when measuring from lengitudinal bar,ceﬁte;
Minimum bar diameter for reinforcing bars shall be R . line.
10 mi (A 40T) '
.12 mm (A 24)
. 6 mm for paving reinforcing and for stirruzs.

for columm main reinforcing bars

5.00 - CONSTRUCTION - DETAILS - .

5.01 - Paving, trenches

- Joints :

The following joints shall be provided in concrete paving and shall
be formed using an approved compressible material

.. there shall be construction shrinkage joints in the paving every

7,5 meters in both directions,

. free expansion joints 15 mm Wlde every 15 m max,
. free expansion joints 15 mm wide shall also be provided

- around foundations :

- arcound walls of buildings

-~ around basins .

- around trenches ' f
Expansion joint shall be 25 mm wide around foundations of vibrating
machines,

Filling compound shall consist of a product not liable to be dissol
ved or attacked by hydrocarbons,

As far as possible expansion joints shall be located at high point
of paving. .

Reinforcing steel shall in no case traverse expansion joints,

~ Pavying thickness -

. ordinary access areas : thickness 100 mm reinforced by welded wir
in 1 layer 4 x 150 = 150

. vehicle eirculation areas @ thickness 150 mm reinforced
by welded wire in 2 layers 6 x 150 x 150.

PR
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The different types of paving will be shown on
drawings.

Trench slab covers shall be at same level as surrounding paving.

-

Trenches for electric cables shall be filled with sand (by other)

Slope of paving towards run off drainage points shall be at least-
equal to 10 mm per meter (1,0 %). Maximum level variation between
‘high and low points of paving shall be 100 mm.

Where paving covers underground piping and/or electric Eables, the:
path should be carefully identified on the surface of the paving,
.either by colored paving or by grooves.. ..

Unpaved areas in the off-sites shall remain bare provided that
drainage requirements are met.

5.02 - Anchor bolts -

Generally, minimum distance to be maintained between centerline of
anchor bolt and edge of concrete shall be

- ordinary bolts : up to and including 1 1/4"dia. 100 mm
more than 1 3/8"dia. 150 mm
- sleeved bolts : up to and including 1 1/4"dia. 150 mm
more than 1 3/8"dia. 200 mm

Anchor bolts shall be locuted inside the reinforcing cage.

5.03 - Grouting of equipment -

Grout shall consist of CPA, fine clean sand, carefully mixed.

‘For éritical installdtions such as compressors, a ready-for-use
mortar may be used. Embecco or similar type product is recommended
Mortars whose volume changes during the different phases of appli-
cation (placing, complete setting) are not acceptable.

For installations such as pumps, a homogeneous mortar

(1 part cement, 3 parts sand) may be used.

w AU

e
Preparation of surface -

Foundation blocks for equipment shall be cleaned of all traces of.
slurry, debris, oil or grease, )

It shall be carefully moistened so as to avoid any puddles of
water before placing the mortar.

Underside of equipment baseplate shall be clean and de-greased
before installation, N

% Embeco 636 grout
.
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5.04 -

5.05 -

Installation and levelling of equipment -

Shims or slide plates may be left in position or removed according

.to manufacturer's instructions.on client's requirements.

If shims or slide plates are left in position after bolting down,
they must be in perfect ceontact with the foundalion block and bolts
shall be constantly blocked during embedment operations.

Embedment -

Grout or mortar shall completely fill all the sleeves, bed plates an
spaces ; its original volume shall remain unchanged after placing. .
All anchor bolt sleeves shall be filled with grout. _

After 5 days, if the shims or slide plates are to be removed; all
the spaces will be completely filled with mortar. Then the anchor
bolts will be blocked,

Surface temperature should not descend below 7 °C for a period of
7 days after equipment installation.

Trenches and sumps -

No open trench will be allowed in the area of the units,

Where a trench for electric cables must be left open for a fairly
long time during which foundations and erection of nearby equipment
is being carried out, lateral sheeting shall be provided.

Earthwork for unit and off-sites foundations -

a) unit area (previously prepared ground,)
Bottom of all foundations shall be in accordance with the depth
shown on PROCON drawings.
' Depending on the number, proximity and level of foundations to'b
.+ constructed,. single or general,excavations may be carried out.

b) off-sites -
All constructions in the off-sites area shall be founded on comp
ted sand from the site or in the case of vegetal or silty soil,
by substitution from the fill material dump on the site,

¢) general requirements

Contractor shzll take all necessary steps to ensure the stabilit
of slopes, either by sheeting or by reducing slope angle. Fool o
slope shall be at least 30 cm from the foundation.

If compressible materials are encountered, they shall be removed
down to "an agreed specified level.

Before concrete foundation is placed, bottom of

excavation shall be carefully compacted with a heavy vibrating
.roller or any other similar equipment.
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OEhérwise

be dlsturb
If the und
cf the pro

prior to concrete pouring, excavation bottom shall not
ed. ‘

isturbed state is obtained at a level lower than that
ject, the Contractor shall be responsible for restoring

to this level with lean concrete.

. Backfill

Fill mater
- Fill shall

compacting,
- Compacting

crlterla

- cohesive
Modified
- non cohe
ty.of 70

As pravel
test, thei

e max - e
e max - e min

ial shall be sand from the site.
be placed in single, layers of 20 to 30 cm before

shall be carried out in accordance with the- £ollou1n?

Fills shall be compacted to 90 % or 95 % of Normal or
Proctor Qptimum depending on their destination,
sive fills shall be compacted to minimum 1claL1ve dens;

%

e = void index

or coarse material is not suitable for this type of
r compacting will be submltted to the approval of TECIE

PROCON job-site Manager. A lower compacting rate will be allowc

(90 % Norm
constructi

al Proctor or 60 % relative density) at the position o
ong liable to be affected by heavy compacting.

These are mainly buried piping and fills for the bottom of cxcav

tions.
These comp

acting rates shall only be applied after apvnroval of

¢ TECHNIP/PROCON jobsite manager.

Backfills.
until they
withstand

Fills shal
dé-waterin

6.00 - MATERIALS =

Contractor shall
requirements

shall not be placed against newly constructed walls
have obtained sufficient strength allowing them to
the loads.

1 be placed in the dry, taking into account continous
g of the excavation throughout the backfill phase.

comply with one or more of the following compulsory

- compulsory requirements of this specification
- Portuguese standards .

No derogations of the following requ1rements shall be made without the
prior approval of TECHNIP/PROCON.

Y
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6.01 - Appregates - )

Aggregates shall consist of fine particles or small gravel and
stones.

Sand and small gravel grain size curves shall be forwarded to TECY
PROCON at the same time as the complete analysis results for
approval of quarries.grain size curve 0/25.

Characteristics

Sand shall be natural siliceous type, Ulth hard r951stant clcan
particles, S
Small gravel and stones shall be either rolled material -from-allu--
vial banks or de-dusted crushed material,

Flat particles in sand shall be avoided and also flat slabs and
needle-like material in gravel, when their average volume coeffi-
cient is less than 0.15 for small gravel and 0.20 for stones.
Aggregates shall not include any clay, alkali, feldspar or mica
liable to decompose in air or water and in gencral any organic
material. '

Sand equivalent shall Le 2 75,

1 % weight of S0 3 will be tolerated for sulfates and sulfurs.
Porosity of aggregates shall be less than 3 % for foundation
concrete and 5 % for above ground constructions,

"Use of sea and dune sand .

The use of un-washed sea sand is authorized only for

-~ small pump or vesscl footings
- gecondary anchor blocks of underground piping
- blinding concrete '

.~ lean concrete

- anchor block concrete :

Pune sand is prohibited 1if gralns size is =T 0,25 mm.

Dune sand will be tolerated only for some cement coatings aftexr
prior approval of TECHNIP /PROCON.

Sand from granite decay

Vod, 132-11-71 - DARNAY

Granitic grit sand, from granite decomposition, may be used inso-
far as this material is not liable to change towards clay due to
deterioration of feldspars.
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6.02 -

6.03 -

" Adjuvant for paving

Mixine water -

Mixing water containing acids, alkalis, oil and especially organic
matter shall not be used. _

Mixing water shall in no case contain more than 2 gfliter of matte:
in suspension and not more than 15 g/liter of dissolved salts,
Quantity of water shall be in accordance to items 15 & 16, tables
X and XI of R,B.L.H.

Cement -

Quality of cement, incorporation and percentage of additives suppl:
and application of cement, shall comply with the requirements of.
Portuguese regulations "Regulamento de betfes de ligantes hidrau-
licos", - ' ‘ S '

A chemical analysis of the ground water from the L.N.E.C. is enclo-
sed, '

Cement to be used will be as follows

~ normal Portland cement for concrete type B
- normal Portland cement for concrete type BD with percentage of
cement in accordance to items 15 and 16, tables ¥ and XI of RBLH

Generally, if the Contractor proposes to incorporate any additive
to the concrete, he must have the prior approval of TECHNIP/PROCON
- Air entrainement shall be used for concrete for paving.
Cement quality shall be in accordance with the {ollowing Fortu-
guese regulations

~ Caderno de Encargos e sen anexo para o fornecimentc e recepgdo
"Portland" normal (décreto n° 40 870 de 22.11.56
41 127 de 24.05.57)
e da portaria n® 18 18% de 5.01.6l.
- Supersulphated cement shall be used for concrete cooling tower
basin. : '

For the concrete of paving, air entrainement shall be added at

account of 0.6 % weight of cement. :

For avoid a overconcentration, the product shall be used in the
shape of diluted solution at account of 10 times his weight of

water (let' 6 % be). A

This quantity of water shall be deduce of the total quantity of
water mix.

6.04 .~ Selection of concrete -

Before construction is started, specialized laboratory tests will
be carried out to determine the granular size mixtures to be used
on the basis of sand and aggregate samples supplied by the

_Contractor (see 5377.V.BES.1780.2).

Concrete strength given by the composition formulae shall be such

that they comply with the requirements specified in paragraph 3.00
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" 7.00 ~ JOBSITE REQUIREMENTS -

vj.Ol.--Maferial"storage -

7.02

Agsregates : storage of aggregates shall'be_enéuréd'so as to pfeveﬁt

~any contamination from the ground or runroff water, and.also mixing
between sand, gravel and stones.

Cement : cement mady be delivered in bulk or in bags. If in bulk,
silos must be perfectly waterproof. If in bags, they shall be storec

~in enclosed’ damp- proof building.

Condltlons for dellvety at the JDlete are pCl the Portu5uese regu—
lations: '

Cemernt stock ai jobsite shall be su££1c1ent for normal work requi-

'rements

Reinforcing bars : reinforcing bars ghall be perfectly clean WLth

no trace of paint, grease, dirt or rust.

a

Execution of concrete constructions

Forming -

Shape and size of concrete work and formwork shall conform

to that indicated on construction drawings. Lay-out and levels of
all constructions should be checked by the Contractor before placing
concrete,

Formwork and supports shall be arranged so that when it is removed,

~steel reinforcing will have a protection less than that specified

in paragraph 4.00.

Formwork shall be sufficiently rigid to withstand,

' . loads and shocks to which it will be subjected during
construction until its removal. It shall also be sufficiently water
tight to prevent any slurry leakage.

Formwork for concrete surfaces remaining untouched after removal of
forming, shall be carefully fitted, It may consist of standard stee
panels, dressed timber or ply-faced panels. All joints shall be fi:

- so as to obtain an even smooth concrete surface,

Where excavations are carried out without sheeting, foundation

*footings may be poured directly against the sides of the excavation.
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Formwork and formwork supports shall not be removed until concrete
has reached sufficient strength, Voids left in concrete after form-

,work removal shall be immediately and carefully filled in with

cement and-any- form ridges or other progectlons shall be 1rmed:atelx

removed and smoothed.

The following formwork removal times are for an’ average temperaLure

"of’15 °C (for Portland cement concrete)

- walls and vcltlcal surfaces -+ 2-days min.

- columns . .. 3-4 days min.

~ bedm and joist cheeks ) N 3-4 days min. -

- beam struts = - 21 days min. 7
"~ underface of wide floors oo - 21 days min., - -
- underface of narrow floors 8-10 days min.

. If construction loads are expected, removal times of formwork for

beam struts shall be increased to 30 days.

The above-mentionad time limits shall be inercased by the number of
days during which the temperature falls below + 5 °C.

In order to reduce these formwork removal times, additional supports
shall be provided, especially in the case of beams and slabs,

In this casc, preliminary formwork removal shall only be commenced
6 days after concrete pouring. Intermediate supports shall remain

in place so that for example a slab is supported every 2.10 m in
both directions.,

Equipment shall not be installed on foundations until concrete has
acquired sufficient strength. Under no circumstances shall hydros-
tatic tests of equipment be carried out before 28 days after concret
pouring.

- erection of steel structures 7 days

-~ columns and vertical drums 10

- horizontal tanks ; lo "

- compressors and equipment where’ maximum 28 v
load is placed on foundatlon in single
operation

- loads on upper floors 28 M

- grade paving : light loads - ' lg "

heavy concentrated loads .28 "
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7,03 ~ Shaping and securing of reinforcing bars -

Reinforcing bars and their accessories, including splices, elbows,
hooks, etc.., shall be fabricated in accordance with Portuguese
-regulations "regulamento de Estructuras de betao armado",

+. Reinforcing bars shall be shaped and positioned in accordance with
“ requirements on construction drawings.
"Positioning tolerances of each bar shall not-be more than half bar
dianmeter, up toa maximum of 6 mm.
“Securing of reinforcing bars at intersections shall be either with s
annealed wire, diameter at least 1,2 mm, in the form of a cross-and
securely tightened, or by special attachments of approved type.-

For mild steel bars, all hooks shown on the drawings shall be bent

into a complete half-circle with an average radius at least equal

to 3 times the bar diameter and extending beyond at least twice the
i bar diameter {(normal type hooks).

Bending of high strength bars shall be in accordance with the
appropriate regulations,

Wire mesh reinforcihg shall be lapped three welds for bearing mesh
and twvo welds for distribution mesh,

Overlap of bar joints shall be at least 30 times largest bar diamete
if there are hooks, and 50 times if there are no hooks,

The clean bars, free of paint, mud, grease, scale or loose rust sha
be secured and interconnected so that their position, in conformity
with the construction drawings, cannot be modified during concrete
pouring. ,

j
Steel or concrete packers shall bé located at suitable intervals
between the horizontal steel bases.Similar concrete packers shall
be located between the reinforcing steel and formwork. The use of
wood or stones as packers is prohibited. The rigidity. of upper bars
of reinforcing steel should be checked and corrected if necessary.

Embedment and reinforcing bars taking the temsile stress acting on
. bolts shall be calculated for a stress of 8.4 hectobars increased b
20 %, whatever the actual design stress on the bolts.




Mod, 132-11-71 - DARNAY

! F f )
' 3%‘@3::‘:='T@$:;ﬁ§f A | ,

ELS,

DIRECTION INDUSTRIELLE . BASIC ENGINEERING SPECIFICATION PAGE | REV. DATE

5377.V.BES.1780.1

CONCRETE FOUNDATIONS & CONSTRUCTIOY

' 27715774
(MATERIAL AND CONSTRUCTION) 13 ©

7.04 -

7.05 -

Emhedded items -

“Items to be embedded in the concrete such as brackets, anchors,

angle bars, studs, etc... shall be installed and securely fixed
before concrete pouring,

Anchor bolts shall be positioned by means of a template, constructed
and securely fixed to prevent any movement ¢f the bolts durlnﬂ

concrete pou11ng

Tolerance allowed for anchor bolt positioning shall be

- for sleeved bolts, one tenth of bolt nominal diameter
- for bolts without sleeves, one twentieth of bolt nominal diameter

Inspection of correct distances between anchor bolts for the same

equipment will be especially strict,

Sole plates shall be 12 mm thick and have a surface area such that
the stress transmitted to the foundation blocks does not exceed the
maximum value allowed by the regulations in compression only.

Concrete mixing -

Concrete shall be mechanically mixed with fresh water immediately
before use.

. Proportioning of materials shall be as specified, with an allowable

tolerance of 3 % weight,.

All materials for a batch shall be mixed together for at least

1 1/2 minutes for a volume of 1 m3 and increased by 0.25 minute
per additional volume of 0.500 m3 or fraction of this volume, with
the mixer revolving at its designed speed (recommended 20 r.p.m,
for tipping concrete mixers, 15 r.p.m. for horizontal mixers).

TP/P - reserve the right to have the optimum mixing time investigat

~and then applied, so that a uniform mass is obtained where all -the

aggregates are covered with the b1nder

Contractor shall use, after TP/p . approval, all means to préveut

commencexnent of setting and any segregation of materials, such as

- choice of method and distance of transport

- use-of additive up to maximum proportion of 3 % of weight of cemer
etc,

Any concrete which has commenced to set before being placed shall be

discharged outside the jobsite by the Contractor.
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7.06 - Placing of concrete-—

.Placlng ‘of concrete shall in no way effect its homogenelty or allov
any segregatlon of maLerlals

Concrete not poured in position within 30 min. of mixing shall be 1

jected and shall be transported outside the jobsite by the Contlac

"tor at his expense.

Where concrete is’ transported by revolvlng concrete carriers or’
tlucks fitted with agitators, this time is increased to 1 1/2 houre
fox temperatures below 20 °C and 1 hour for temperatules above 20 7

Durlng concrcrlng, stoppages ehall be reduced .as much as pOSSLb}c
_ Before recommencing after interruption, joiming surfaces shall he

cleaned and chipped. 1 cm deep to bring gravel to the surface and
remove any trace of slurry. 0ld conerete shall be wetted long enoug
so that it is thoroughly soaked before fresh concrete is poured.’

It is essential that the Contractor calculates in advance all conps
truction joints so that reinforcing is provided at these positior

"The use of cement slurry {cement mlyed Ulth water) is

prohibited,

However, the proportion of cement in the first batches of concrete
placed on old concrete surface shall be increased and quantity of
large aggregate used shall be reduced.

For concrete which has to be of monelithic construction, arrangemer
must be made (e.g. concrete mixing at 3 positions) so that once
concreting has started, it shall be continued without interruption
until pouring is completed. Joints in mon-monolithic constructions
shall be jointly decided by the Contractoxr and TECHNIP. In the case
of large constructions or those which required special design, the’
problem will be dealt with by the Design Gffice,

Concrete shall be poured uniformly in the forms and vibrated, eith:
by surface vibration (paving and footings) in 15 cm layers, so thai
mixing water returns to the surface, or by means.cf concrete vibra
tor equipment in the concrete itself. For this reason, adequate
spaces (at least 50 mm)} should be left at uniform distances betwee:
the reinforcing bars to allow entry of wvibrators,

- Further, formwork vibration is recommended for concrete surfaces

remaining untouched after removal of forming.

o/




- DABNAY

o “amm-mmﬁ""’g"m f-..a_‘.s.«
Procon P SGHeD
} ,
~ DIRECTION INDUSTRIELLE BASIC ENGINEERING SPECITFICATION PAGE |REV, DATE

CONCRETE FOUNDATIONS & CONSTRUCTION

(5377.V.BES.1780.1 | (MATERTAL AND CONSTRUCTION) | 1° O | 27/5/7¢

Mod, 132-11.71

" Vibrating. equipment shall be of a size and type suitable for the

work required. High frequency vibration shall be provided so that
maximum settling takes place without segregation

= 8.000 -ulsations per minute for pervibrator or vibroplat equipment

- 3.000 pulsations per minute for formwork vibrating equipment

" Concrete shall be without voids and in perfect contact with form-

work sides and whole surface of reinforcing bars.

Aggregates, water, ‘reinforcing steel, formwork and ground under

foundations shall be free of frost and ice when mixing and pourlng
are carrled out.,

Concrete shall be sheltered from rain and sun until it is suffi-
ciently cured. Constructions in regions where climate is particular-
ly dry and sunny, shall be wetted as necessary for at least 15 days
after placing of concrete to ensure that concrete sets in proper.
conditions. ~ : .
Freshly placed concrete shall be protected aglnst any n0551b111Ly
of damage, 1if necessary, by tarpaullns TR

1.
Underwater concretlng may be carried out p10v1dcd that water tempe-

rature is 7 °C or above

After installation of equipment, bolt holes or sleeves shall be
filled with small gravel concrete, and space left for adjustment
shall be packed with grout.

All exposed horizontal surfaces of concrete £oundat10nu shall be
finished smooth with trowel,

Exposed surfaces of concrete shall be maintained wet for 7 days

after pouring, either by watertight forms or water-socaked forms

‘replaced later by tarpaulins, or by an approved setting agent, or

by continuous light watering or any other similar process.
Intermittent watering is not considered a satisfactory method.

s
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This specification is in accordance with LUMMUS Job Specifications
and U.0.P. specifications.

With the only exceptions agreed \aJ_Lh PETROSUL in previous meeting
or by any other written way.
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