Addendum n° 5377.V,BES.1700.1

Addendum to LUMMUS NEDERLAND B.V. SPEC. A. 101

Engineering specification for foundations aznd

miscellaneous civil construction

1.00 - GENERAL -~

1.1 - Code classification Index

This first patt of paragraph is canceled,

2.00 - CONCRETE DESIGN -

2.4 - Plant elevation

2.4,1 ~ delete and substitute )

For convenience in the preparation and reading of engineering -drawings
the actual elevation of the high point of paving shall be arbitrarily
called

H

- on process area 99 750

- on off-sgite + 150 mm above surrounding grade elevation

2.5 - Design loadings

2.5.3.- conditions of loadings

delete last paragraph and substitute :

c)} testing :

- for spheres only
dead load + test load + live load + earthquake

~ for other equipment
dead load 4 test load + live lcad

2.8 - Anchor bolts

2.8.1 - delete tensile stress of 850 kg/cm? and substitute tensile stress
of 1.000 kg/cm2 -
Add :

all anchor bolts shall have coarse threads

3.00 - MAJOR FQUNDATIONS -

3.1 - Spread footings

3.1.2 - delete second paragraph and substitute

, loading mini factor of safety
t d
ype of foundations conditions type 1 type 11
octogonal normal operating 2 '
rectangular | normal operating 1,75 1,5
all types erection 1,50




6.60 -

7.00 -

12,00 -

15«00 -

16,00 -

3.5 - Foundations for rotating and reciprocating equipment

3.5.2 « delete and substitute

Large heavy duty centrifugal pumps centrifugal and reciprocating
compressors and other equipment subject to considerable vibration shall
be .supported on reinforced concrete foundations with a minimum founda-
tion to equipment weight ratio of 5/1 and a maximum calculated vibratio
amplitude as indicated on the graph of RATHBONE. under the curve "gur"
the RATHBONE graph is printed in RAUSCH handbook for machine foundation
3rd Edition 1959, page 2€0.

L

5.2 - Concrete paving -

5.2.4 - delete 15 mm and substitute 12 mm
delete 15 m and substitute 30 m

MISCELLANEQUS CONCRETE CONSTRUCTION -

6.2.2 and 6.2.3 - delete and substitute

sumps shall be provided with checkered steel plate covers, except in Proces
~ area-and traffic-areas where covers and. frames -shall be made of cast_iron.
(see standards PROCON/TECHNIP).

ROADS -

7.3 -~ Bituminous macadam roads
7.4 - Asphaltic concrete roads
7.5 - Sheet asphalt roads

These paragraphs are deleted and substituted by the specificétion for install
tion of construction roads PETROSUL - Req. 6877.5,2507 and Job specification
PROCON/TECHNIP n® 5377.V.BES.1450.1,

PILING -

This paragraph is canceled.

FOUNDATIONS FOR STORAGE TANKS -

This paragraph is deleted and substituted by the specification for installat
of construction tank foundation PETROSUL - Req. 6877.5.2507 and Job specific
tion PROCON/TECUNIP n® 5377.V.BES.1440.1,

SPECIFIC JOB REQUIREMENT -

16.2 - Concrete design
1°/ Add :

- regulamento de betoes de ligantes hidraulicos
- Caderno de Encargos e sen anexo para o fornecimento e recepgao
'Portland normal" (decreto n°® 40 870 du 22,11.56
- 41 127 du 24.05.57)
e da portaria n® 18 189 du 5.01.61.

eventually

-~ caderno de Encargos e sen anexo para o fornecimento e recepgao do
cimento pozolfnico normal ' .

-~ caderno de Encargos e sen anexo para o fornecimento e recepgac do
cimento de alto forno 60/80

" "(decreto n® 49 371 du 11.,11.69).



2°/

..30/

l6.
. a)

Add :

B 225 ' for elevate concrete structure

B 300 - for basins, separators and cooling lower bassin
_belete :

reinforcement spec,

A 50 welded Wife.fabric for paving & trenches

A 40 T and/or A 24 for other reinforcing with prominences -

3 - Site conditions -

allowable soil beer&ng'pressure'
delete 3 kg/cm2 to 5 kg/cm2
add : '

allowable soll bearing pressure to be determined from current soil
investigation. : .
Allowable bearing pressure may be lncreased by 25 % for earthquake or

exceptlonal w1nd 1oad1ng
b) depth'of foundations
delete and substitute, :
Depth shall be define at the proposal of englreerlng
c) ralnfal] , , .

add 80 mm/h for 10 mn.
16.4 - Elevations
Delete and substitute, :
Elevation 100.000 equals elevation 42,90 m (NGP)
‘grade elevation of eroduot storage area = 41,90 m (NGP)

" " process area = 42,65 m (NGP)

" " crude storage area = 44,30 m (NGP)
Elevation high point of paving on process area = 99 750
Elevation top of foundations = 100.000 (include grout).

In process area

elevation floor slabs + 99,900

elevation crown of road + 99,950

In off-sites area

elevation floor slabs = -+ 150 mm above surroundlng grade elevation
" crown of roads + 200 tm " "
" top of rail road + 200 mm " " " "

16.5 - Anchor bolts

Delete and substitute,

Material specification accordlng ANSI standards allowable design stress -
1.000 kg/cm2. :



16.9 .- Standard drawings

1°/ Add : standard drawings AN 6877.104.J
structural standards typical dykes details

2°/ Add : for execution of this contract, see standards
PROCON/TECHNIP.

drawings issue by

4,
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. 1.0 GENERAL'

1.1

1.3

‘Code Classification Iﬁdex

AA - Foundations - Major

A8 - Foundations-— “inor

_AC =~ Paving . U memee Co -

AD ~ Miscellaneous Concrete Constructions

"AE - Roads SR : . S

. AF -~ Railroad S5idings .o T T . -
AG ~ Dikes L : - ' I

AE - Fences S Y

'AI - Site Clearing

AJ - Piling

AK - Earthwork

AL -~ Culverts and Road Crossings
AM - Storage Tank Foundations

Intent

he intent of this specification is to define qualitatively
the various civil engineering elements which may be included
in the plant. It is intended that this specification shall
be used as a basis and. quide for the preparation of cetailed
engineering drawings and requisitions for materials., ‘

Scope

This specification covers the general reguirements for the
design, construction and testing of various civil engineerir
plant elements listed in par, 1.1 - Code Classification Indc
Yhe specific plant elements which are included in the plant
shall be listed and defined in the Project Specifications.

Specific Job Requirements

Section 16 — Specific Job Reguirements is intended to cover
modifications to this specification, ’ '

local requirements as well as specific job data pertinent t
this specification. Where section 16 is in contradiction t

_.other sections of this specification, section 16 shall gove

CONCRETE DESIGH

2.1

Codes

2.1.1 7The design, mixing, placing, control and testing of
reinforced concrete construction shall be %n accorda
"with the applicable Portuguese concrete Coce, except

where modified by local government regulations

and/oxr special requircments. :

2.1.2 Design loadings including wind and earthquake shall‘
in accordance with the Portuguese Bulilding Code or 1
accordance with other local governing regulations.
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2.0 CONCRETE DESIGN (Cont'd)

2.1 Codes (Cont'd)

2.1, 3 The reguirements of the Codes referred to in the
precedlng paragraphs shall be considered as the mrini
: ' mun requirements. Modifications for local governrer
'é@l o0 0 ' L requlations and/or special reguirements shall be mac
only if they exceed thg rgqulrements of the Codes.

2.2 Materials

_ . 2.2.1 Material specifications for cement, aggregates,. wate
- : . reinforcing bars and wire or welded wire fabric shal
(‘ ' é@& " generally be in accordance with or egquivalent to the
requirements. of the norms and specifications of Por!
- referred to therein or shall be the approved substit

as manufactured outside of Portugal.

A 2.2.2 Specific material specifications for cement, aggre-
. gates, and metal reinforcement as-'well-as the ultim
strengths of the concrete, to be used in the design

are covered in section 16 - Specific Job Requircnen
- . 2.3 BSoil Bearing Pressure and Depth of Foundations
- 2.3.1 The design value for the allowable soil bearing cap.

city and required depth of foundations shall be bas:
on competent soil investigations and recommendation

2.3.2 General design values are specified in section 16 -
N\ - Specific Job Requirements. These design values are
" based on a soil investigation report (estudo dos
terrenos de fundacao da refinaria Petrosul em Sines
- prepared by. the "Laboratorlo Nacional de Engenharia
- Civii". ,
we - . 1
- "2.3.3 Allowable soil bearing pressures for various portio
N ' of the site may differ based on local subsurface
: conditions as well as on an analysis of the type of
. .o - equipment and structure loading. It is the General
ka - Contractors responsibility that correct soilbearing
values are taken and therefore the General Contract
.shall in each individual case ensure himself that
the General Design figures can be maintained Or tha
deviating figures are to be used.

[
iy

2.4 Plant Elevation

2.4.1 For convenience in the preparation and reading of -

'[f:L -+ enginecering drawings, the actual elevation cf the
high point of pav1ng shall be arbitrarily calleq
100C. 000

j2e 4.2 Elevatlons<3fh1fﬁ1polntscﬁfpaVJng,toms:affoundatlon
) ground floors, etc. arespec1f1ed3:1sectlonlu—cp“ch
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2.0 COUCRETE DESIGH (Cont'd)

Loadings

2.5 Design
. 2.5.1

Wind loadinas to be used are as follows:
Habitual - Exentional

90 Kagf/m2 150 kaf/m2 for heiqht fromn 0 to 15m
10r Kgf/m2 180 Kqf/m2 for heiaht from 15 to 40m

120 Kgf/m2 210 Kaf/m2. for heicht from 40 to-120m

;;lBS“qu/m2' 240 Xqf/m2  for height from 120 to 20Mm

leduction factor for circuldr shanes: 0,é.

Earthauake coefficients of zone A are to be used.

The choice of the coefficient derends on the nature of
construction and its fourndatiors, In general the earth-
cduake coefficients to be used ranqe from C= N 10 to

C= 0,30, ,

_ However the feneral Contractor shall contact the "Labo

torio Nacional de Engenharia Civil" (LMEC)-Structural D

“to verify for each individual case the coefficients to

used.

Foundations shall be desianed For all of the following
conditions’ of loadings:

Tvpe T - -

a) erection - dead load + habitual wind

b) . ovnerating- dead load + oncratlnq load + live locad
' + hahitual wind

c} testing - dead load + test load + live load

Type 1T , .

a) erection - dead lcad + earthauale or exencional
b) onerating—~ dead load + oreratinag load + live 1loa
. + earthaouake or exentional wind.

c) testina - dead load + test load + live-load +

+ earthaquacke.

Minimum live loads for structures and nlatforms 1ncrea
for immact and reduction for multi-level structures sh
be in accordance with the FEnaineerina &necification fo
Structures, (Code Classification-J-1n1. :

2.6 Allowable Unit Stresses

2.6.1

a) Allowable unit stresses shall he as stinulated in
cable Portuquese Concrete Codes excent where mole
bv local recuirercnts.

'b) The stresses obtained bv usinqg the load combinatic

pe I,multinlied bv a coefficient C=1. 5,mav not exc
the V1elc stress. :
c) The stresses obhtained bv using the load combhinatic
pe II,multiplied bv a coefficient C l,mav not exce
the yleld stress.,
d) It is obvious that in order to obtain the most ext
- ~condition {stress),calculations are to be nerforme
both load combination tvpes (tvhes I and IT)
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2,0

RS

3.0

CONCRETE DESIGN (Cont'd) .,
CaT |

2.8

2.9

2.10

Reinforcing Steel

Reinforcing bars shall be deformed and of an 1ntermedlate
grade billet steel conforming or equivalent to the Portugue
specifications. Plain bars may be used when so indicated b
local practlces -and Codes. .

Anchor Bolts

2.8,1 Anchor bolts shall be designed for all conditions of

' loading indicated in par.2.5.1 and shall be based gn
maximum allowable unit ctensile stress of 850 kg/cm

at the root .of the thread for carbon steel bolts,

2,8.2 Anchor DDltS for all equlpﬂent 1nstallatlons such as

o towers, tanks, exchangers, pumps and compressors,
shall be provided with sleeves. No sleeves are regu
for structural steel columns. . '

Grout

2.%8.1 7he tops of all foundations shall take into conside-
ration a minimum allowance of 25 mm for grout.

2.9.2 All grout shall be composed of one part cement and.

two parts clean sand. 'A suitable non-shrink agent

shall be added for grout supporting heavy loads wher

close alignument must be maintained. Non-shrink grout

be used for compressors, turbines, generators, etc.
E:iposed Concrete

'2.10.1 all exposed edges of concrete foundations, piers and

footings shall have a minimum chamfer of 25 mm, |

2.10.2 All exposed concrete surfaces shall be left reasonal
smooth and free of excessive form marks and honey-
combing. ©No general rubdown of concrete surfaces

- shall be made except where spezifically called for
on the design drawings.

MAJOR FOUNDATIONS

3.1

Spread Footings

3.1.% Spread footings of octagonal shape shall normally be
used for supporting towers, vertical tanks and drum:
-chimneys and stacks, Circular foundations may be
used. - .
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:3.0

AAJOR FOUSDATIONS;(Cont'd)

3.1

Spread Footings (Cont'd)
3.1.2

L

stacks and similar

. equipment shall be designed with a minimum factor

- of safety against overturning as fol;ows: -
HAin. Factor
of Safety {
2,0 '
1,75 .

T.50

Foundations for towers,

Loading
- Conditions

“ype of
Foundation

Normal Opera&ing
Hormal Operating
Erection

"Octagonal
Rectangular
" All 7ypes

. -For the erection loading condition, 1t shall be
-assumed .that backfill is in place and that tower

* platforms have been attached. Removable tower
internals shall be assumed as having not been
installed,

Combined Footings

. Combined footings may be used when supported loads are

50 close as to make individual footings nearly touch or
overlap. For uniform load distribution, the centroid
of the bearing area shall coincide with the resultant
of the applied operating load but excluding live loads.

idat Foundations

slat foundatlons may be used where uneven soil conditions
exist and where differential settlement is to De avoided.

Piers and Pedestals

:3.4.2

3.4.3

Small footings for pilers and pedestals supporting
equipment such as exchangers, horizontal tanks,
etc. shall normally be separate and individual.

Piers and footings supporting exchangers shall, exce

. for horizontal loads due to earthquacke COanthHS,
designed for vertical loads only. Jhen tube bundles

are removable and pulling beams or deail men are
‘peing provided, the fixed end pier and fitting
shall be designed for a horizontal force in additior
to the normal loading condition.

3.4.1

Where eguipment is subject to thermal expansion,
the pedestal at the moving end of the equipment
shall be provided with a steel slide plate.
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3.0 ; ﬂAJOR FO NDATIONS (Cont'd) § . - ) "

‘3.5 . Poundations for Rotaﬁing and Reciprocating ggginment

3.5.1

"3.5.2

Foundations for centrifugal and slow acting
reciprocating pumps: Or other rotating equipaent

-ghall normally be of. the block type of plain-.__
"eoncrete. Foundation-pads for small punps may"™

be set on floor pad or paving with expansion ‘j

hbolts.

'Large_heavy-duty centrifugal pumps, centrifugal .

and reciprocating comnpressors and other eguipment
subject to considerable vibration shall be -

- supported on reinforced concrete foundations with

a minimum foundation to equipnent weight ratio
of 5:1 and a .maximuwm calculated vibration
amplitude of 10} for tabie tops and ESF for
block foundations. - -

Foundations for groups.of large:rcciprocating
eqguipment shall be tied together in a comaon
foundation slab where practical.

Foundation designs for large reciprocating or
rotating equipment such as compressors, turbines,
generators, etc. shall be reviewed by the equip=

‘ment manufacturer.

3.6 Building Foundations

Building foundations supporting building columns shall
.normally be of the indivicdual block type, square Or
rectangular. Where soil conditions permit, circular
_under-reamed footings inay be used. Reinforced concrete
grade beams shall be used to support masonry walls.
Feootings for masonry buildings shall be proportioned
for dead load.

3.7 Yard Structure Foundations

Foundations for yard structures such as pipe support
bents and stanchions, poles, etc. shall norually be of
the individual block type, sguare in shape. Where soil:
conditions permit, circular under-reaned footings may
be used. In paved areas, footings for columns with loat
less than 2,5 metric tons may be set on the paving slab
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4.0 MINOR FOUNDATIONS

(éﬁ _ * Minor foundations which include such foundations as stair

pads, _
either doweled into or be independent of paving .

ladder pads, small.miscellaneous 'piers, etc. may be

-

5,0 PAVING . . o

5.1

5.2

General

5.1.1 Unless indicated otherwise in section 16 - -
| Specific Job Requirenments, all paving within

battery limits of process units shall be of N
reinforced concrete. .

5.1.2 Unpaved arecas both inside and outside of battery
‘limits may be surfaced with earth, crushed stone,
gravel, shell, cinders, bricks or other native
or local natorlal as specified in section 16 =
Specific Job Requireimcnts.

5.1.3 7“he extent and type of paving and surface treat-
ment of unpaved areas shall be as indicated on
the 9general paving drawing,

"5.1.4 Roads shall be as specified under par. 7.0. -

Concrete Paving

5.2.1 Concrete paving around pumps, exchangers and smal.
- eguipment shall be considered as "“light duty”

N - paving and shall consist of 100 mm thick concrete

reinforced with 4 ma % 150 » 150 wire fabric.

*5.2.2 Concrete paving in areas subject to mobile equip-

ment loads shall be considered as "heavy duty"

paving and shall consist of 150 mm thick concrete
. reinforced with 2 layers of 6 mm x 150 x 150
"wire fabric.

$.2.3 Concrete used for paving shall contain a suitable
agent for control of air entrainment.

5.2.4 415 mm expansion joints shall be provided at a

maximum spacing of 15 m ana around all foundation
and plers and prejecting through the paving.
Expansion joints shall be filled with a standard
preforned resilient joint filler over the wiath
and depth of the concrete contact section.
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5.0 PAVING (Cont'd)

..5.2 Concrete Paving (Cont'd)

.9.2.5 Concrete paving shall be laid over well compacted
- Ueibackfill. - | -

T L Lo . . -
R

5;2;£/JConcrete paving shall be properly sloped to

provide adequate drainage. - A minimun slope of

A - 12100 shall be provided. The Surface of :
concrete paving shall be wood float finished.

5.3 Ground Floors

Floor clabs under structures and roofs other than those
~in buildings shall be executed in the same manner as
specified in par. 5.2 - Concrete Paving. :

6.0 MISCELLANEOUS CONCRETE CONSTRUCTIONS

6.1 Pipe and Cable Trenches

6.1.1 Pipe trenches shall be constructed of reinforced
©  concrete. Yrench walls and floors shall have a
. minimun thickness of 125 mm and 100 mm respective)
Where site conditions are such that natural
drainage exists, trench floors may be cmitted,
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6.

F
i

~ 6.0  MISCELLANEOUS CONCRETZ CONSTRUCTION {Cont'd)

Pipc and Cable Trenches (Cont'd)

6.1.2

-

6.1.3

6.1.4

" 6.1.5
6.1.6

80147

Pipe-trenches shall be p;ovi&ed with checkered
‘plate.or concrete covers supported on curb angles:

“french covers shall be designed for-a specific
concentrated load based on the trench location

or a minimum loading of 500 kg/m2 whichever is

the greater. ‘'irench covers shall be flush with,
adjacent paving and paving shall slope away from o
the trench:. e T

Pipe trenches which have concrete floors; shall

be suitably sloped and drained. Concrete floors sha
be_provided at intervals of 30m with an expansioﬁ j
Pipe trench dimensions shall be.such as to provide

a minimum of 100 mm clecarance between pipe flanges

_and trench walls or floors.

Pipe trenches for acid piping containing valves,
flanges or other fittings subjcct to learage snall
be lined with-acid resistant brick, plaster or
concrete. '

The installation of underground electrical cables
shall be carried out in accordance with the
. Engineering Specification for installation
Code Classification H<1C7.

When the latter specification calls for installatic

_of cables in trenches, trenches shall be constructs

of reinforced concrete with walls having a mininum
thickness of 125 mm. No trench floor is to be
provided.

Cable trenches are to be filled with sand and are
to be provided with red concrete covers.

vhe installation of underground instrament piping

‘shall be carried out in accordance with the

Engineering Specification for Piping, Code Classi-

. fication H-101 and/or Instruments, Code Classific

6.1.10

K-101.

When the latter specifications call for Fhe instal
lation of underground instrument piping in Etrenche
trenches shall be constructed in the same& @anner -

" as cable trenches described in par. 6.1.7 and

~

6.1.8 above.
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6.0 MISCﬁLLANEOUS CONCRETE CONSTRUCTION (Coni'd}

6. 2 Sewer

Sumps

6.2.1

6.3 Valve

Sewer sumps shall be of relnLorced concrete’
construction in accordance with Standaxd
sewer sump designs. :

Sumps shall be provided with a 600 mm diameter
cast iron cover set in a cast iron frame flush
with top of concrete paving or finished qrade_
in unpaved areas.

' - Sumps deeper than 1200 ma shall e proviﬁed with

cast iron manhole covers.

Sumps in acid service 'shall be lined with’ acid
resistant brick.

Pits

6.3.‘

6.3.2

Valve pits shall be of reinforced concrete constru
tion with walls and floor of a minimum thickness
of 125 mm and 100 :m respectively. Where site
conditions are such that natural dralnage is
available, pit floor may be onitted.

Valve pits ‘shall be DrOVldea with cneckered plate
‘covers with hinged openings for 1 wrench operation
of valves. If valves are so situated thit valve
parts extend above the valve pit, the pit shall
have an open top provided witn guard railing.

Tanks

‘6.4 Septic
 6.4.1

6.4.2

6.4.3

Septic tanks shall meet local Code requirements.,
Prefabricated manufacturer's standard septic
tanks may be used where available.

‘Tanks shall be Erovided with a 500 ma castfiron'
‘manhole cover flush with grade level.

Top of septic tanks shall be located at a minimum
depth of 300 mm below finished grade.

6.5 Coollng Tower Ba51ns ' c

‘5.1

"Cooling tower basins shall be of reinforced concre
construction designed to meet the requirements of
the cooling tower loads, hydrostatic loads and
buoyancy.
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6.0 MISCELLAI.’E'OUS ot ICRETE CONSTRUCTION (Cont'd)
> 6 5  Cooling Tower Basins {Cont'd) /
6.5.2 7The depth of ‘the basin shall be qovernnﬂ Hu-+hn

6.5.5

6.5.6

6.5.7

. 6.6

- punps specified in the

hold—un time requlred

The pefipheral supports of the cooling tower

. ~shall be carried on concrete piers built
“integrally with the basin walls.
" supports shall rest directly on the basin floor.

Intermediate

Cooling tower basins shall be provided with .-
removable screens at outlets to the pump-suction
chamber. f%Type and dimensions of the pump suction
chamber shall be as required for the :: .

) Enginecering Specifi—
cation for Pumps and Drivers, Code Cla851£icat10n
G~ 101.

For horizontal type pumps, a pump pit and adjoinir
suction stilling chamber shall be provided. The
punp pit shall be provided with guard rails and
access ladder,

For vertical pumps, a pump pit shall be provided
covered with a concrete slab suitable for supporti
pwips and drivers. Concrete cover slab chall be
provided with a 500 mm manhole and manhole cover.
Pump pit shall be pIOViueG with cast iron manhole
steps. .

Pump pilt and stilling chamber floors shall be
provided with corner sumps and floors shall be

sloped towards sumps.

'Separators

6.6.1

6'- 6.2

'Type, design basis and apourtenances for oil-
. Water gravity secparators shall be as specified

elsewhere in the Project Specifications.

Oil-water separators shall be of reinforced
concrete construction suitable to meet the
requirements of hydrostatic loads and buoyancy.
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6.0 MISCELLANEOUS CONCRETE_CONSTRUCTION (Cont'd)

6.7 Firewalls

: 6.7.1 Where space reguirements are limiting, firewalls
o around storage tanks containing flammable liguias
mav be of reinforced concrcte construction.

6.7.2 The diked area shall be square or rectangular in
' shape and the capacity of the dikxed area shall
be in accordance with the National Fire Protection
" Association Codes and local government regulations-
and as specified in par. 9 - Dikes. e

6.7.3 Reinforced concrete fircwalls shall be designed
' - to withstand hyarostatic loads based on the "diked - -
area full of water. Tirewalls in between-tanks-—
shall be designed for hydrostatic loads on
either side.,

7.0 ROADS

7.1 General

27.1.1 Roads shall be concrecte, bituminous, gravel or
. crushed stone, shell, earth or other material as
specified in section 16 - Specific Job Requiremgnt:

: . ' 7.1.2 Extend of roads shall be as indlcated on the
L S plotplan. -

e ' _ , 7.%.3 . Roads shall be placed on fim foundations and
N e ~ shall be suitably crowned for adeguate drainage.

7.1.4 Locally available materials and local road
commission regulations and recommendations shall
be taken into consideration in the design of
foundations and wearing courses.

7.2 Concrete Reoads

7.2.1 Reinforced concrete roads shall consist of 150 mm

' thick concrete reinforced with &t mm o x 150 x 150
wire fabric. ‘he concrete shall contain a
suitable agent for control of air entrainment,
Concrete pavement shall be laid on a well compactt
and well drained subgrade of uniform density.
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_?;0 ROADS (Cont'd)

7.2 Concrete Roads (Cont d)

,702-2

T7.2.3

Wwhere subgrade is of poor soil, it shall be
replaced with broken stone, gravel, cinders,

or other suitable material which may be locally
avallable.

The thickness of subgrade shall depend on the
subsoil encountered. In no case shall the
compacted thickness of subgrade foundations’
be less than 150 mm.

Bituminous Hacadam Rpads

©7.3.1

7.3.2

7.3.3

7.3.4

Bituminous iacadam Roads shall consist of a layer
of aggregate on a subgrade foundation and impreg—
nated with an asphalt binder.

Foundations shall be of broken stone, slag, grave!
or other suitable locally availlable material.
Thickness of- foundations shall depend on the
subsoil encountered, but in no case shall the
compacted thickness be less than 75 mm.

The wearing course shall consist of a minimun of
75 mm of compacted broken stone, bound with aspha
Bindexr shall be applied in two layers separated
by a layer of 18 ma stone chips.

The surface is to be finished with stone chips,
pea gravel or coarse sand applied to the second
binder coat prior to final rolling.

Asphaltic Concrete Roads . -

7.4.1

Asphaltic concrete roads shall consist of a layer
of plant mixed asphaltic concrete placed on a
suitable prevared foundation.

Foundations for asphaltic concrete roads shall be
as specified in par. 7.3 - Bituminous Macadan.
Foundations shall be bound with a rolled course
of screenings varying from 13 mm to dust.
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-'?.0 ROADS {Cont'd) - B S '. T

7.4 Asphaltic Conprete Roads (Cont'd)

) 7.4.3

c7.4.4

The asphaltic concrete shall consist of plant
mixed, hot laid mixture of aggregate and hituminou
cement and shall be ‘laid to a minimum thickness
¢f 50 mm éonsisﬁing-of a 25 mm binder course

and a 25 mm surface wearing course.

Recommendations of the asphaltic concrete mixture
manufacturer shall be taken into consideration in
the design of asphaltic concrete roads. T

Sheet Asphalt Roads

7.5.1

7.5.2

T 7.5.3

7.6

Gravel

Sheet asphalt roads shall consist:of a layer of.
plant mixed asphalt laid on a suitable foundation.
Foundations for sheet asphalt roads shall be as
specified in par. 7.3 - Bituminous Macadam.

Base shall be bound with asphalt. Binder shall
be applied in two layers scparated by a layer

of 18 mm stone chips. - '

The shcet asphalt shall be supplied in two layers,
a binder course and a wearing course. The binder
coursc shall consist of a plant mixed, hot laid
nixture of asphalt cement with broken stone, slag
or crushed gravel, laid 25 nm thick.

The wearing course shall consist of a plant mixed,
hot laid mixture of asphalt cement with a hard,
durable, finely graded sand and a fine filler

~Buch as limestone dust, slate dust or Portland

cement.,

Roads

7.6.1

.Gravel roads shall be constructed on a sultable

foundation. - The gravel shall preferably be of tra
rock but may be of granite, limestone or sandstone
The gravel shall be bound with rock dust obtained
from the gravel containing a binder to avoid washi
out by rain. ‘

Gravel roads shall have a minimum thickness of
150 ma applied and rolled in two layers.
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RAILROAD SIDINGS

Thé design and construction of railroad facilities including
bed preparation, ballast, curve radii, switch design,
clearances, ties, rails, etc. shall be in accordance with
the specifications_and requirements of the local Railroad

r-Company servicing  the siding as well as other regulating

authorities. -

~..

8.1 iDikes shall be-providédwéfound stbragé £éﬁk§ containing 7~
.flammable materials to the extent indicated on the
- plotplan,.

-

[ - . . —_— e

+ 8..2 Unless limited by spéce requirements, dikes shall be of

10.0

well ecornacted earth construction. ALl ° dikes :
e o shall have a minimum width at the top
©f 1.000 mm., The sides shall have a slope consistent
with the angle of repose of the earth used.

931 Where the local soil used for dike construction i%s too
porous to prevent liquid penetration, the dike shall:

lined with a well compacted 200.ma minimun thickness,

layer of clay or other suitable impervious materialor be o

L

red with a layer of a bitumen/sand mixture.

9.4 The area within the dike shall be graded and sloped away
" from the tank to a suitable valved off drain.Area to be

.protected to prevent ground from oil contamination.

FEHCES

Unless indicated otherwise in section 16 - Specific Job

Requirements, fences are to be of the chain link, barbed
wire topped type. The extent of fences and location of gates
shall be as indicated on the plotplan. '

- PT S

eithe:



Ll ™

. e
.

A

ENGINEERING | poysparron

SPECIFICATIONS| AND MISCELLANEOUS sPEC, 1
- i CIVIL CONSTRUCTION HO. A-10
LUMMUS NEDERLAND N.V. | | bact 18 or

11.0 SITE CLEARING

11.1 The site shall be cleared of all trees, brush, vegetatic
and other designated obstructions and brought to rough
grade as indicated on the plotplan or other engineering
drawings, . . e T - ' '

11.2 Stumps of trees with their major roots shall be removed
to a depth of at least 1500 mm below finished grade.

12,0 PILING

12.1 General

12,2

12.1.1

12!'1.2

12.1.3

- Type of piling shall be as indicateq iniggétionmm

16 - Specific Job Requirements,

Types of piling may be precast reinforced concre
cast-in-place concrete or pipe. B :

4

The allowable pile loading shall be based on
competent s0il investigations and recommendation:

Cast-in-Place Concrete Piles

12.2.1

12.2.2

12.2.3

12:,2.4

The selection o0¢ the type of cast-in-place
concrete pile shall be based on competent soill
investigations. L

Piles may be either of the permanent or removable
steel shell type, may be open or closed end and
may be of plain or reinforced concrete,

Concrete for piles shall have a minimum 28 day
compressive strength of 225 kgf/cm2. Where soi]

" investigations fndicate the likelihood of conside

‘able sulfate attack, consideration shall be giyvep
€0 the use of Type II or Type V portland cement
a5 gpecified in ASTH Ci50 - Specifications for
Portland Cement.

To prevent injury to cast~iﬁ—placc concrete pileg
no pile shall be driven without 1.5 m of a freshy
poured pile until at least 3 days after pouring,
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12.0 PILING (Cont'd)

12.3 Precast Concrete Piles

Concrete for precast piles shall have a minimum 28 days
compressive strength of 320 kg/cm2. Where sub-surface
jnvestigations indicate the 1ikelihood of considerable
sulfate attack, consideration shall be given to the use
of Type II or Type v portland cement as specified in

ASTM C150 — Specifications for Portland Cement.

13.0 EARTHWORK : ' 1;

13.1 Excavation : R

. Provisions shall be made for controlling water seepage
Zg>> : into excavated arcas by pumping, sheet pilling, concrel«
seal coat or other suitable means depending on local
field conditions.

13.2 Backfill

13.2.1 Excavated areas shall be backfilled to the grad
designated on the engineering drawings.

‘ 13.2.2 Backfill mateirial shall be obtained from excavz
' ' so0il, surplus earth from grading oOr from a
éizs ‘ designated suitable source. In the latter case
approval is to be obtained from owner. NO topsc
or material containing vegetation shall be use
as backfill material.

" 33.2.3 Backfill shall he placed in layers not exceedi:
‘ /300 mm and each layer shall be well compacted.
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13,0

14.0

™ Y
w
-

L)

le.0

Jvras

EARTHWORK (Cont'd)

13.3 Drainage

13.3.1 Area drainage shall generally be handled by
. stabilized earthen ditches running adjacent
_fLo road,shoulders and pipeways.

13.3.2 TiHe’ 510pe and shape p;_dralnage ditches shall be
o such as to miniwmize erosion and sedimentation.

13.3.3 4here natural topography of the area creates
excessive slopes, ditches may »e cascaded _or
llneaﬁllth 50 mm of concrete.

CULVERYS AhD ROAD CROSSINGS

14.1 Drainage culverts and pipe crossings under roads shall be
of reinforced concrete design.

-

©4.2 Culverts and crossings shall be  laid on firm soil. Backfil
shall be carefully.tamped as it is placed on the sides
of the culverts to provide firm support.

4.3 vYo prevent arainage water from entering and running throuc

pipe crossings under roads, the invert elevation of the
"culvert shall be Higher than the adjacent drainagje ditche:

14.4 Drainage culverts and pipe crossings under public roads
and railroads shall conform to local governnent regulatiop

FOUNDALIONS FOR STORAGE TANKS

Founuations for storage tanks shall be designed in accordance

with API Std. 650 - Appendix B, Recomnended Practice for Con-

struction of Foundations.

The recess, reguired to accomodate the tank drain sump(s), to be
stalled after finishinc¢ of tank pad and to be made of samp

constructlon as tank pad. .

SPECIFIC JNB REMJIREMENTS

Section 16 - Specific Job Requirements which follows is a part
of.and supplements this specification.
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SPECIFIC JOB REQUIREMENYS
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General . '

Concrete Design

Site Conditions
Elevations‘
Anchorraolts
Paving

Roads

‘Modifications

Standard Drawings

Fencing
Reference
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Rev.L6
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16,0 SPECIFIC JOB REQUIREALKTS (Cont'd)
16.% General
S Job iwuwaber N 6877
Aéi& Owner pPéErogul.-"
" . Type of Plant - . Refinery
Location Sines, Portugal
6.2 Concrete Design _ ——
Materials - See specifiudtion o“ DOE;ug
"Regulamento Jde bstruturds
A Je Betao Armadoc”
Concrete Spec. " B-180 for paving =
Aggregate Spec. :7 B-225 for all other conuret
. ”; .work except otherwise noted
, Reinforcement Spec, ' A-50 welded wire fabric
. . for paving & trenclus
' _ —J A-40 for all other reinfoerc
A 28 days cube Comp.strengtT; wigh promin_er.ces.
Foundations 225 kgf/cm?
- Paving 180 kgf/cm?
Basins & Separators 300 kgf/cm2
Other (cooling tower basin) 300 kqf/cm2
_ {With supersulphated_cement)
176.3 -Site Conditions

Allowable So0il Bearing
Pressure

Depth of Frostline
Depth of Foundations
Windload

Ground

dater Level
““Rainfall
Earthquzake Factors

3 kgf/cn~ For all foundatic
less than 5 m2and large fou
datlon over 5 m2, wherc

f/c"xZ snould be ust;niI
% m below grade
Not applicable
600 mu below grade.
See Specification 2.5.°

Varies from-0,5m to 1.5 m
see soil Investigaticn Repc

Max. 1 hr = 25,4 ma
2¢ hrs = 70. —
1 month = 751,99 .an

For seismic coefficients
see Attachment Zc. 1
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16.0 SPECIFIC JOB REQUIREMENTS (Cont'ad)

16.4 glevqgiqgé

Elevation 100.000 equals gréde elevation 42,10m of
product storage area.

(Grade elevation 42,85 ofaproéess area = 100.750}
_{Grade elevation 45,00 -of crude stor.area .= 102.900)°

f : _Elevation high point of paving = grade elevation

, © - EBlevation tops of foundations = grade elev.-250
R : (incl.grout)

grade elev.+150

grade. elev.+2C0

grade elev.-200

Elevatidn floor slabs.
Elevation crown of roads

Elevation_ top of railroad
+46.5 Anchor Bolts

it

no

253' ) ‘Material Spec. according German"DIN Standards
Allowable Design Stress - 850 kgf/cmz. :

16.6 Paving

155 ' Within battery limits - Reinforced concrete
' Outside battery limits Crushed stone 75 mn thick o
50 ma sand bitumen .aix
Treatment unpaved areas Crushed stone or compacted
: . earth _
Footpaths . _Precast concrete slabs 600 :

wide and S0 mn thick laid o
50 mm bed of fine materials

16.7 Roads . _
éﬁ : : " Within battery limits Concrete type

Outside battery limits - Bitumen surface type

16.8 ﬁodifidations

, ZCS | The requirements'of the national and/or local regulatis
' shall be adhered to and the more stringent shall preval
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16.Q SPECIFIC JO3 REQUIREAENYS (Cont' 4)

“6.9 Standard Jdrawings

AN 6877"‘02
1024
1023
102C
T020.
G2
104
104Aa
. 1048
o L 104C
. - . 104D
T 104E
- 104F
104G
1048

Ancl.or
Anchor
Anchor

. Anchor

Anchor

2o0lt
volt
Bolt
2ol
ibeclt

Slecve type
Steel Sliding Plates for Exchangers
Steel 51iding Plates for Horizontal Vessc.

Cover Support Details

type
type
type
type
type

Pipe Sleepers

Joints For Concrete Paving

Typical T

Equipment Drain type “A" & "B"

AEB
C&CC
D&DD
G

H

Road Details
Tank Foundations

Area Drain type “C"



ENGINEERING FOUNDATIONS AND

- MISCELI.ANLOQUS SPEC. .
SPECIFICATIONS CIVII CONSTRUCTION no, A-i0d

LUMMUS  NEDERLAND  N.V.

e

PAGE 5 CFf]1D

16.0 SPECIFIC JOB REQUIREMENYS (Cont*d)

-

16 11 Fencing
For fencing spec. see attachment

L

. - t - ’ - * - R—
: .. . .
5 to i ' T eyt
[ : . .o . . .
. - - . °
.
.

-

16.%2 Reference .
' For general reference, see applicable Portuguesé
specifications and standards. ’

. -

.

KHB/wws
2-4-1973
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- 16,0 SPECIFIC JOB3 REQUIREMENTS

16.11_FENCING

'iﬁ.lihj-.General

T

L

-

T e—n . :
LA e

SESEEE "This specification covers material
and erection.of'combination chain linkx and
barbed wire fencing for permanent and

possible temporary fencing surrounding the

~site as shown on the drawings includingflm

gates. :

. -

16.11.2 Grade and Alighmenﬁ

A.

5\
‘B,

A
'b.

Alignment:

Gradesand Profiles/Permanent Fencing:

The ground shall be graded to meet the
finish grades as established on the drawin
The profile of the bottom of the fence sha
follow these finish grades with a tolerane
of 50 mm.

Grades and Profiles/Temnorarv Fencing:

The existing ground line snall be rough
graded to remove minor irregularities.

The profile of the bottom of the fence sha
follow the rough grade within a tolerance
cf 100 mm. Temporary fencing might be
installed by the géneral contractor during
construction only. Company speclfied fenc.
is considered permanent. :

r

- "Relation of fence line to
property line to conform to local legal
requirecments. The fence shall follow the
property or survey line within a tolerance
of 12 mm. . .
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1670 SPECIFIC JOB REQUIREMENTS (CONT'D)
16.11 FENCING (Cont'd)
' 16.11.3 Finishes

_A. Zinc Coatlng All steel and iron parts,
o . S .,_1nclud1ng fabric and tension wire,shall have
'fo ' 7 a minimur - zinc coatlng of 60 mg/cm? of
uncoated surface. -

B. Fence Fabric: The fabrlc shall be zinc-ccat
Hot—dip coating shall be applied after weavi:
‘Electrolytic coating with pure zinc (23%),

‘-~ - shall. be mill-applied to wire bcforenh:avwng'

" Alternate: Fabric can be plastlzed.“ 5

- C. - Test of Finishes: " All hot dipped zinc- coate
' steel and iron parts, including the fence

fabric and tension wire, shall withstand a
ninimum of &, one-minute immersions -bv the
Preece  test (see ASTM A 239-41 - reapnroved
1865). Electroplated and hot dipped fence
fabric wire shall be given the ASTM A-90
stripping test to determine the weight of
the zinc coating.

.16.11.4 Materials

A. Fabric: Use Nr. 9 0U.S. Steel Wire Gage

(0.145 inch -nominal diametexn before zinc
4£§4 . coating) chain link, woven in 50 mm diamond
nesh (maximunm distance measured perpendicul:s
to direction of wires). Top And bottom
selvage twisted and barbed.Weave fabric fror
basic open hearth copper (ladle analysis.
0.20% minimum) bearing steel vire.

'{é\ _ B. Fittings, Banags, etc.: Use malleable,wrougl
' iron or pressed steel fittings.

A " €. Barbed Wire: Use ASTM A-121, Class 3, Nr.
12-1/2 gage steel wire double twisted with
4 -point barbs spaced approximately lOOnm1apa

) Co D. Reinforcing Wire: Use Nr. 7 U.s. Standardgk
Zﬁ' spring steel tension wire. (4.3 mm}.

E. Posts: Posts shall be made of either steel
. pipe or reinforced concrete.
: ' Any pipe used shall be new, unrejected pipe
Zgl which is galvanized in & outside,
Concrete gquality to be 300 Kg/cm2.
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16.0 SPECIFIC JOB REQUIREMENTS (CONT'ﬁ)
16.11. Fencing {Cont'd)
16.11.4 Materials (Cont'd)

F. Concrcte for Post Setting: Concrete base t
have a minimum of 100 mm of concrete betwee
the buried post and ground contact surface.
Design concrete base to take ordinary strail
and shock. Crown concrete at top of ground
to shed water. ' :

Concrete quality to be 300 Kg/cm2.

G. Rails, Draces and Gate Frames: Fence gate:
with a width of 1800 mm and over to have a
frame of steel pipe with a diameter of 1 7,
0.D. ,

If required,/toprail and ‘bracing of fences

be made of steel pipe 1 5/8" O.D. diameter
For fences 190C¢ mm and less in width, sce

local specifications for schedule of sizes
for posts, rails and braces, etc.

16.11.5 Construction

A. Line Posts: The standard distance between
: posts is normally not more than 3000 pm. L
posts are usually set 900 mm and other pos

: 1050 mm decn. Extension arms to have an
- . : angle of 309 turned out wards from the
'/%k property area for three (3) strands of bar

~

wire at 1 ¢ inches distance.

B. General: For all other deatﬁls of constru
. follow local specifications.

C. Reinforcing Wire: Reinforcings (tension)
shall be installed in first mesh from top
bottom of fence. Top wire may be omitted
top rail is called for in requisition.

D. Gates: Type and width of gate openings s
be shown on the plot plan.

16.11.6 Grounding Connections

. ' _ Fence grounding, When required, shall as speci
fS} in . The engineering specification for install
Code Classification N-107.
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16.0 SPECIFIC JOB REQUIRLIENTS

|

This 'specification covers the reqgquirenents for earthwork,
. o work shall be coumuences without the written pernmission
_of the owner. -

16.12.1 Scope e T

In general the 'scope of this specification
includes the c¢learing and grunding, renoval of
waste materials, stripping, excavating, filling,
--compacting, rough grading, tank pad and road base
. pPreparation, Jitching, supplying and ‘installing
—.culverts, culvert head walls, riprapping, “slopes
other accompanying work as called for and defined
this specification and indicated on the Srawings.
“he contractor shall satisfy hinmself as to the
nature of the grecund and sunsoil so far as is
practicable,
Trial holes .ay have been takXenm on tle works and
particulars of the materials thereby obtained
and soill data prepared by others, would be
available to the Genecazl Contractor on,reguest,bu
guarantee is given of the sufficiency thereof.

16.72.2 Work

- All buildings, walls, fences, trees, hedges and
: ~ Other ovstructions on the site of the werks shal]
be cleared and Jdisposed off, ’
Site stripping of vegetable soil shall be carricd
_ out to + 20 cim (average) depth. o
e h Yhe excavated material shall be disposed and
stored as directed by the owner. _ . .
The Genéral Centractor is responsible for the sug
of all supervision, surveying, labor, eyulpnent, tools,
materials .ang services, including transportation
and jobsite facilities required to perform the
WOrx indicated. : '

16.12.3 Surveying ‘ |
The Ceneral Contractor_shal_i provide all surveying a
field layout required to locate and. establiskh
lines and graaes for the work.

Survey reference monuments for horizontal andg
vertical are located adjacent to the constructior

i work area. Using these reference sonunents, the

. contractor shall perform all surveying and stakin
' required to couplete the work described in this
specification. :
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- Surveying (Cont'd)

~ .The reference monunents shall be protected during

.the 'grading-operation and shall remain in. place.I
-the General Contractor shall encounter conditions or
obstructions, which could not have been reasonabl
foreseen,” or indicated on the drawings, he shall
immediately notify the owner and shall take such

'fulther action as directed by the owner. —— _

emporary Site Drainage | ' o

If required, before any extensive excavation and
grading are undertaken, the ground shall be clear
as specified above and temporary culverts,
drainllnta and ditches shall be installed as
required, so as to ecffectively drain the site
during construction.

“he culverts and Jditclies shown on the grading
plans are to Jdrain the site after the rough gradi
work is completed

Fill Hateria}

All material proposed for £111 or backfill
material shall be appreved by the owner before
starting any filling or backfilling cperations.
Hardcore used for f£illing shall not exceed ccipac

thickness of the layers.

Filling and Compacting

The percent compaction shown in this specificatio
and on the grading and earthwork drawings refers
to the percent of the maxiaum density obtainable
as determined by the method described under

ASTA D 1557 Hdethod of “est, latest revision.
Compacted fills shall be constructed to the lines
and grades chown on the drawings.

Before placing ConOdcted £fills, the subgkade
shall be scarified anc recompacted as called for
this in this specification.

Fill soils shall be placed in horizontal loocse
layers,of which the thickness shall be determined

economy . Ir'he contractor shall be responsible for

conditioning the fill soils to a .1oisture content
favorable to compaction,
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16.0 SPECIFIC JOB REQUIREMENTS {Cont'4d)

16.12.8ite Clearing-Earthwork (Cont'g) _
’ 16.12.6 Filling and Compacting (Cont

e rd

'd)

rrmihisrmay require drying or wetting the fill;soils

R

_ to obtain’ the specified compaction. _
T-fThe. water for wetting shall be fresh water.

. The £111ls shall be compacted

Lo not less t}an

20. percent. Water will be available at the

construction site at no charge,

16.12.7 Rough Grade

The contractor shall grade the site to the .
~elevations shown on the drawings, ' -

This grade shall be within plus or minus 3" cm

of these elevations at- the time of acceptance

of the work by owner,

16.12.8 Rock Excavation

Rock excavation shall consist of the excavation
of ‘-boulders 0,35 n3 or greater in volume, and

2ll rock in ledges, bedded deposits and conglo-~
merate deposits so firmly cemented as to prescent
all the characteristics of solid rock and. which

 would normally be removed by
blasting, rocks that protrude
subgrade of roads, etc. shal

16.12.9 Ditches

.Ifarequired, the contractor
drainage and road sigde ditch

16.12.10 Slopes
) Form all cut and fi1] slopes
horizontal to one vertical,

drilling and
above the final
1 be removed.

shall construct all
es to the sections -

and inverts shown on the drawings,

to a slope of two
unless otherwise

‘noted on the drawings. Steep slopes tc be

‘riprapped and joints, mortar filled,
16.12.11 Inspection and Tests .
£§k~ A' GﬁmzOwnershallinspectiﬂueGeneralcontractor's L rocedy

worlkimanship and final result
conpaction of fill and backs
An independent testing labor
by owner to make compaction
to assure owner that the reg
work is being obtained.

s during placing and iy rag
111 material. . T
atory .nay be engaqed

and density tests,

vired guality of
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... Qwner- shéiimﬁﬁﬁé“access to the work at all times.

The General Contractor shall make.available any or all
parts of the work at any ‘time, to the Owner. The
General Contractor shall provide such reasonable
assistance as may be required to obtain samples,

verify dimensions, or identify material or eguipmrent.
The acceptance of all work covered by this specificatio

- shall be by the Owner.

Permits

The General Contractor must provide all social and
industrial permits and certificates concerning the
activities of his company and the Owner can anvitime

ask for those documents. He- also must have an official
representant at the city Sines as an engineer responsib
for those activities. He shall comply with the require-
ments of all local and govenmnental laws that govern

his work. Owner will provide the official permits as
designer in all the necessary Governmnent Departments.

Clean-UP

{

The General Contractor shall maintain the site in a
c¢lean. and orderly fashion

The General Contractor is respon51ble that up0ﬂ.comolebn
of the work under the site clearing and eartwork
subcontract all false work, forms, equlomnﬁt temvorar
structures or buildinas and rubblsh shall bs removed .
from the site.
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ATTACHMENT No. 1

- gRISMIC CORFF

S ——————— e

For the Sines Refinery.site thes

of Zone “A" are to—be used.

The coefficient to be used depend
ion (equipment) and its foundatio

In genexral thgse coefficients ran

For various types of equipmeﬁt an
commonly used in a refinery, the
Engenharia civil" {LNEC) (Located
- Lisboa &) has indicated on the
seismic coefficients to be consid

Since the soil at the Sines Refin

- being soft foundation soil the co

should be taken..

However tThe General Contractox sh
Structural Department to have spe

ICIENTS Z§5

cisnic (earthguake) factors -

s on the nature of the construct
ns. -

ge from C = 0.06 up to C = 0,30.

d structures, which are most
wI,aboratdério Nacional de

at the Avenida do Brasil -
following three pages the
ered.

ery site can be considered as
efficients for condition )

all contact the L.N.E.C.-
cific studies performed about

the seismic behaveour of each individual case and to verify
that the correct coefficient 1s used.
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Page
’ Apol.
DESCRIPTION REMARKS Se}smi
) Coeffi
o For storage of Crude 0il and
e . CONE AND DOME 0il Products, etc. 0.10
‘ ROOF. ‘Maxirur capacities: 3 :
Wk stk STORAGE, TANKS Cone Roof - 45 000 r ~0.15
el s Dore Roof - 23 000 3
- FLOATING "ROOF ‘For-storage of Crude 0il and | 0.1C
STORAGE TANKS 0il Products, etc. - _
: ' Maxirir capacities: 100 COOr3| 0.15
CSPHERES .. fﬂf~sthraqe of LPG etc. IQ:;Q
. Maxirum capacity: 3 000 3 0.15%
E PROCESS'TOWERS Aproxirate dirensions 0.08
R AND of bi¢gest tower: o
[[ FROCESS VESSELS | g 9.0m'x60.0r' height 0.10
44U ) . . .
y SPREAD FOOTINGS
FS2N A e o TFLTES SR
% 3 REACTORS 2pproxirate dirensions
ON of loncest reactor: 0.10
} CONCRETE g 3.3r'x39.0m' lona
TABLE TNP Table top approx.3.0r' height| ©.1%
. CONSTRUOCTIONS '
T3
3
STACK (CONCRETE) 0.06
ON BFeicht of stack to he 0.1C
SPREAD FOOTING approx. 100 a 150 r' above
T VT RTRIRAemd r T KRN - ' : vrade -
17 ¥ 233 m" ,
o m - 0.12
| . A
FLARESTACK Heicht of flarestack to he C.08
WITH approx. 60 r' above «rade o
SUPPORT STRUCTURH Diareter of flarestack ©.1C
(STREL) ON SPREAR is approx. 16" a 20" .
FOOTINGS _
Wmé{l{g’r'm ) . 100 m 0.10
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App.
) DESCRIPTION REMARKS Seisri

GUIDED FLARE

Coeffi

0.06_5

Peicht oF flarestack to he
STACK. approx. 60 m' ahove orade
OoN Diareter of flarestack 0.10 1
SPREAD FOOTING is approx. 16" a 20"
' ¢
. Y
pQeageOos | PIPE RACK widath of piperack =~ 8. OO ' ] 0.10 .
epooe (STEEL OR CCNCRFTE) | Feicht of lovest level oF o
- ON | piperack at least 6.00 r' 10.15.
. SPRERD FOOTINGS above orade. I B
L 1 ‘ . N
Pl r:smryé;}ngr-:&‘;y
A F3 )
! - '
‘:"_Q Q STEEL AND CONCRETE C.0.C. colurns approx. 8.0 0.10
4 3 STRUCTUPES Platforrﬂ levels at aDDrO{-:
CARRYING i 2 ggg Tm ab?ve nrade 0.15
1| P EQUIPMESE r S oo . .
SPREAD FOOTINGS
o ATRCOOLERS Topelevation of
. oM TOP OF Aircooler at approxirate 0.1.0
e £ 80000 PIPE RACXK 12.0 r' above crade
.. 0 00,0 . OR ) 0.15
OTIER STRUCTURE :
- 1 OX
v I |7y | SPRERD FOOTINGS
COMPRESSORS
oM Table Top height is 0.1f
e CONCRETE approx. 3.0 r' above ¢rade
TAELE TOP _ . 0. 2¢
FOUNDATION
K’W"' TTRFRR| | TR
: PUMPS AND
_ﬂ;; h“ﬂ COMFRESSORE Foundations blocks projecting | 4
sromr e On approx. 300 rr above crade ‘
TR AT TR CONCRETE . PLOCK - . i
”*“ FOUNDATI.ONS 0.2



SEISMIC COEFFICIENTS

Page 4 of

0.15¢ for hard soil

s

8/8/73

, _ App.
o Seisri
\ ’ < =

' DESCRIFPTTIOM REMARK! oere;

' FORIZONTAL Underside of vessel fror 0.15

PROCESS 1 000 rr te 3 000 M
_ _ VESSFLE above «arade 0,20
. ”"——“ ON - _
S - ———— SEPREAD FOOTINGS )
i | AV B RO I B
. - | BORIZONTAL Underside of Exchancers 0.15
. = — EXCHANGERE | ) approxirate 1 000 rmr - _
o QI”' ”l . , oM. above drade . f.0.20.
R ~U %1 SPREAD .FOOTINGS | e
- _t 1
a)| hard foundation soil
b)l soft foundation sojil
c)ldvnaric analvsis sfroncly advisable
REMAREKS: .
X i){ the ficure indicatdd as applicable seisric coefficfients
should be taken asiroucgh values for a first desian| ap-
~- ‘proach and theyv refler to ultirate desicn criteria.|
ii))dynaric analysis should be perférmed for maxirur hpri-
. zontal ¢round accelerations cf 0.20a for scft soill and
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