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Terminal Facilities

ssenger Terminal Building;
er Terminal Pier;
1t of Pulkovo 1.

ilities

airside improvements include an overhaul of the existing Pulkovo
e infrastructure as well as large expansions and operational

S including:

and rapid exit taxiways;

dary fencing and gates;

pron and taxilane expansions;
ishments;

ition Apron and taxilanes;

and taxilanes;

lities;

| system;

mprovements;

treatment plant improvements;
system expansions;

cirinnnrty Facilitiac

Landside Facilities

The Phase 1 landside improvemen
support facilities as well as comme
developments including:

*Hotel;

*Business Centre;

«Offices;

*Short term and long stay car park
*Warehouse;

Administrative support facilities.

» Public Private Partnership Agreen
» 30 year concession;

1 billion Euro Investment;

» 17 million passengers per annum



THE REFERENCE MASTER PLAN HAS BEEN PROVIDED AS PART OF
THE TENDER DOCUMENTATION TO PROVIDE GUIDANCE TO THE
BIDDERS IN PREPARING THEIR BIDS. THIS REFERENCE MASTER PLAN
1S PRELIMINARY AND IS NOT TO BE RELIED ON BY THE BIDDERS FOR
THE ACCURACY, COMPLETENESS CR COMPLIANCE. THE BIDDERS
ARE NOT REQUIRED TG COMPLY WITH THE LAYOUT OF THE
REFERENCE MASTER PLAN. THE PREFERRED BIDDER WILL BE
REQUIRED TO PREPARED THEIR OWN DETAILED MASTER PLAN
WHICH SHALL BE FULLY COMPLIANT WITH REGULATIONS AND
OBLIGATIONS UNDER THE AGREEMENT.
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Y WITH ARCHITECTURAL THEMES
\TED ENGINEERING SOLUTION
RDISATION ‘TOOLKIT’
IMPLICITY

-ECTIVE

ND EASE OF CONSTRUCTION
"1ION / ECONOMY OF SCALE
FLEXIBILITY

TERMINAL ROOF

PULKOVO 1 REFIRB

RAISED FORECOURT

BASEMENT =—




STRUCTURAL

DDING MODULE

F DECKING MODULE
JCTURAL GRID
ICTURAL GRID
IMPONENTS;
TERFACES;

E;

OJF CONSTRUCTION.

Floor Plates Act
As Diaphragms

Mament Frame
at Each Floor

BUILDING 4 — STABILITY ISOMETE

=
Glass Steel
In-situ RC c:I“f . Braced Lift
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Roof soffit shadow
gaps define primary
structural load
paths.
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7000

POST TENSIONED
SEGMENTAL CONCRETE
BOX GIRDER

COLUMN SECTION

VARIES
VARIES 6000 , VARIES
INTERIM SECTION
17000
§600 6000 , 5600
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PRECAST POST-TENSION
BOX GIRDER SEGMENT
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l .
! . ' Roof Only

[ Archlt ctural treatment of central row of (Restrained) 1
ternal feature/columns PLAN ! forecourt columns can be the same as Option B!
vide stability to roof : the feature columns f required
i ! : i Roof and Frame
: } l (Restrained) i
Option C?t

1. Refer to S/SK012

POTENTIAL BENEFITS

SECTION A-A’

* Improved terminal circt
Roof cantilever T.B.C

* Improved terminal cap:
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1. Refer to S/SK012

POTENTIAL BENEFITS

SECTION A-A « Reduction in roof steelwork tor

» Standardized roof module, incr



» Low structural steel piece count.

» Stabilising link beams across roof-lights can be utilised as supports for |

DISADVANTAGES

» Limited diaphragm action over global roof plane.

» Discrete column connection requires link beams for stability.

* Requires additional secondary steel to achieve soffit geometry.

» Multiple stability link beams required across roof lights.

Link beams,
typ
PLAN
Acting independently,
tr|ICEO|r|d trustsc-i)sl are Link beams provide stability to 7 —, - =~ el AR B
globally unstable trichord trusses through portal W\ = | — &
NN B f

frame action /
vy | A i~

~ r S -~
| i
] '
) '

1
Column, typ
L ISOMETRIC VIEW
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« Trusses conform closely to soffit geometry reducing secondary steelwork re
¢ Minimal structural steel obstruction to roof lights.

DISADVANTAGES

* Higher structural steel piece count.
* Planar trusses require additional restraint for compression members.

« Primary diagonal trusses cross roof-lights at oblique angle — complex to res

iagonal truss
rosses rooflight
\t single point

PLAN

Roof lights, / ] S e | S
AR L N WS

Roof soffit shadow
gaps define primary
structural load paths.

_ Discrete

_ar_lt is column head
itional connection

| Provides

minimal fixity
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4kN/m2 applied live

load over entire
roof structure

SECTION A

4kN/m?2 applied live
load over entire

roof structure

l
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SECTION B

SECTION A

PEAK DEFLECTION UNDER BLANKET LIVE |

YEFLECTION UNDER BLANKET LIVE LOAD -



SECTION D

SECTION C

4kN/m?2 applied live
load over entire
roof structure

4KkN/m?2 &

load over
roof struc

4kN/m2 applied live
load over entire
roof structure

!

4

SECTIOND

SECTION C

PEAK DEFLECTION UNDER PATTERN LO¢/

K DEFLECTION UNDER PATTERN LOAD —
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Contraction of

Expansion and
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columns act as point of

fixity
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Perimeter stability
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SECTION A-A

Contraction of

Expansion and
PAnf

&

support



Columns along baggage void provide
lateral stability in both directions

e R R R e

load path



EXPLODED VIEW EXPLODED VIEW EXP
(STAGE 1 & 2) (STAGE 3) (
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Rafter spacing set as variable
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d and snow
Is from wind
nel testing

lance

Guidance

Loads

+ Loadcases and
patterns

+ NHL design
values

+ Restraint forces

Material Properties

» Youngs Modulus
(E)

+ Coefficient of
thermal
expansion ()

Material Properties

= Youngs Modulus (E)

+ Coefficient of thermal
expansion (o)

Geometric

Support conditions
* Support spring
stiffenesses

Loads

Iterate internal
frame, pile cap and
pile support spring
stiffenesses.

=

LOADING
DOCUMENT

Load factors:

QUTLIME MATERIAL
SPECIFICATIONS

- Partial safety
factors
Combination
factors

Liability factors)

.

liw, ]

+ Youngs

« Yield strength

Modulus (E)

(=)
Fracture
strength

+ Model geometry + Loadcases and patterns

+ Element/MNode naming + MHL design values
convention + Restraint forces

+ Element releases

+ Section sizes

SAP FE MODEL
Linear model

v

e
i

RAMBGLL

MAIM TERMINAL
FRAME DESIGN

GEOQTECHNICAL
DESIGH

RAW DATA SPREADSHEETS

Function:
Collates direct output from SAP for all elements
Resufts will not be combined — each loadcase applied separately in each of the relevant patterns

OUTPUTS:
+ Element Actions - P, F1, F2, T, M1, M2
+ Key Modal Displacements - ul, u2, u3

INPUTS:
+ SAP output

s ACTIONS % & DISPLACEMENTS *
i - b =T — =T\, = ) = N = =T e W
2] [ 2 12 2] 2] 1] 2] I 12| 18]
RAFTERS LONGITUDINAL DIAGONAL TRUSS TRIMMERS RESTRAINT COLUMNS COLUMN-HEAD BEARINGS KEY FRAME
TRUSS ELEMENTS ELEMENTS STEELWORK CONNECTORS DEFLECTION =

SAP FE MODEL
Non-Linear model (2%}

]
}-i4

v

DESIGN ACTIONS/DISPLACEMENT SPREADSHEETS

RRU IRS
Function:
- Linear combination of loadcases to determine ULS and SLS element adtions, support reaclions and nodal deflections
QUTPUTS:
. Design load for each roof element within each of 5 differentbay types
. MNodal deflections for key nodes within each of 5 different bay types
. Column base reaction at each support
. Bearing loads and displacements
: for each = 2 £ B ~: x; X3 | e
 different ] " 1 ; 1 B 1 | i . I o = 1 j ——l
n factors DESIGN LOAD - DES;GN LOAD - DESIGN LOAD - DESIGH LOAD - DESIGN LOAD - DESIGH LOAD - DESIGN LOAD - DESIGN LOAD — DESIGN DEFLECTIONS - DESIGH DEFLECTIOM - ' DESIGN REACTION - _
f RAFTERS LOMGITUDINAL DIAGONAL TRUSS TRIMMERS RESTRAINT COLUMNS BEARINGS COLUMM-HEAD FRAME BEARINGS SUPPORTS
gn TRUSS ELEMENTS ELEMEMTS ELEMENTS STEELWORK COMNECTORS \\ j
sign limits
- ",
Y UTILISATION STEEL SECTION DEFLECTION COLUMN DESIGN SPREADSHEET GLOBAL DEFLECTION STEEL FRAME CC

h SNiP.
y different roof bay

for each element

i, bending and shear.
ing also to be checked

element in 5 different

Function:

and immer beams.
QUTPUTS:

]

UTILISATION SPREADSHEETS

Design check in conformance with SNiP.
Considers {ocai vertical deflection of rafter

. Local deflection utilisations

Function:

Design check in conformance with SNIP.
Considers capacity and deflections.

Also accounts for addition moments
induced from: out-of-tolerance, bearing
movement, bearing friction and second
order moments due to column
slenderness.

OUTPUTS:
. Column capacity and deflection
utilisation for each column type.

SPREADSHEET

Function:

Design check in conformance with SNiP.
Considers global vertical and fateral
deflections at key nodes.

OUTPUTS:
. Global deflection utilisations

STEEL PLATED GIRDER DESIGN

Function:
Design check in conformance with SNIF.

QUTPUTS:
. Hand calculation for each plated girder

#

——

STEEL PLATED
GIRDER DESIGHN

Function:
Design check in confo

OUTPUTS:
. Hand calculation |

2

STEEL FRAME
CONMECTIONS




* N @:2 . STABILITY COLUMN

stability only

| 1 | | i
! ' O STABILITY COLUMN
fﬁ\ /Iﬁ /i\ contribution to roof
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