INFRASTRUCTURE CUNSTRUCTIUN IN RUSSIA
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THE GROUP OF COMPANIES

MOSPROEKT-3

IS A LEADING CENTER OF ENGINEERING
COMPETENCES IN RUSSIA, WHICH PROVIDES
HIGH-TECH SOLUTIONS FOR TRANSPORT
CONSTRUCTION AND COMPLEX TERRITORY
DEVELOPMENT

>10 000 >800 Km 83 Km 30 BIM-LEADER DEVELOPER 150

COMPLETED PROJECTS OF ROADS OF METRO LINES TRANSPORT IN RUSSIA OF BIM STANDARDS IN  CERTIFICATES AND
HUBS RUSSIA PATENTS




A

rPYNMNA KOMMOAHMWRM

MOCIIPOEKT-3

74 = '& A Vi
S \\ 7, (\3"‘1(___5”‘1} ¢ A ¥~ m‘?,
s X \ k
7 \\ 17/ o jua
7 / a =1
a4 A roccm
‘u.\\ . %',\ y‘
\ DusTER
YN D
N 3
& - .
\ I % i
- \\ A
4 ~
2 £ % ~ &
4 “ s
? k\\ %‘.’gg /4“ 3080 B
L e 4 =
? 2 K
. h7 .ol 1
t‘“««._,/)h_—" o
" Z "
T - 300-nierun
8 N Mockap! (fixpomckan)
3nexTpogeno
«lnaHepH N, ‘\
BNeKTPONENS fay E S Cenurepc o
AMyTRHO Benomopckan % i
7 S Bepxnue /
{ ¥ J_/ JnexTpodeno, JinxoBopst AnexTpope!
-g MNATHHLKOE, «Mnxobopbin: «Bnagbiku
] wocce b
¥ /
,_’{ @ * e r—e p
] OkpyxHas
A 0 ki,
:'3‘ - | & L) MetpoBcko
- /
}' ’;/..._ - - PasymoBcka
a0 1 ™ o N\ . J
‘N ¥ p \
i i ,J \ ,g)onn:nm:»cau .)7
i 7 () \ \ 4
A pun‘cwa 2 7] SiEr . gl s 310K TPORRNO 1 N\ | 7
o ® - i “Cokony \ i !
1 ¢ A% ByThipckan 4:‘
__/'/\ I g 0 \i"¢'.ﬂx
o Ha
.1 / vl
'('Ef O Junosan, W P
5 S potiia s Merporckmi gl
N MNapk. g
» e
AT Iy, PyBnaso: s
“ Apxanren:
/]-7 ( HapogHoe Onos
™~ ), L. i
b D3t {
1 L Meéenmn@@® 00 WUlenenwxa
1
i
i |
4
7 X -
& > ]
/ o= A
P R\ 54 "
[ Tt : \ o B
¥ @ \
*Dng?\ - ! 3 \
7 8L
6”-“0?"“ (_\ [ J ()
% ) O 4 S S
/ 5 0 el
7 ’-j‘é) VA saenpi / " ekt
/ % /
-y b g | i
7 = o pocnexT | F- .
% \
78 J / OCTPOB MeuTL! A
% pj }W A Pania ) ® I'Ie'\;a
Y h \ o
Axanemue A Haratum
7 \\\‘,A._/ P 4 f
¢ / i ) > /
e ! M i‘iy" IeHOBLIN BynEBap
‘a}ﬁ\f e - .Ff :’Q.
g4 = o8 P 3
bl U we // £
/ { S f’: 4 r 31031HO [ Kawmpeian BanonkHo j‘éﬁ"'&
"i:j s.“..! 7~ Coniesgf ficBavceo Boponuosckan = W €S
g BB v i) = / Kaxoackan \ | f Mapuind
Snextpogeno | PONapeso piHuBepCUTeT anarricnenoll | #
«ConHueso» E:g:‘::;l uzauocuggleeuxuenag ‘MWKB‘Upe\ibe
Hosonepeaenkuio PymsiHueso, re):g;lz%a E-ﬁé Kagkaac Bopucoed
Pac Tionexesa S Byjibaal
Canapeeso \ W
5 4 Wununos:
I B /
g Cnailug:mn % ” FA6HKO!
By 67 Pﬂuuaﬁfifran
7
Gunaros WL A,
nyr
et Nnneuwan 3
«Bupronesckoen ‘A ok
| ‘ 3aropee 7
MpokuwmuHo | 7
| ’,/
BauypuHexan (”;;NN" T Bapionesor” )
Onbxosan \/ ?L
7 b
Kommymapia \
nektponenc y ’ ) 4
«Tpouukoe -1,2» Hosomockonckas y i *
C / 5
> Cocerkun
= 3 ; f Z 5
{5 PakuTin f f “%
SnexT 0
uCton?ﬁqc’;J:gn ﬂ !
(«CanapbeBan) | lg'\
. Decra ‘Y
= / {
/ flacenosckoe 17 "\ ‘%
O X >
Barytin /\,ﬁ X
Tpomuk ﬂ A

2010 - 2020

MOSCOW METRO MEGA PROJECT: 2010-2023

IN THE LAST DECADE, THE MOSCOW METRO EXPANDED ITS TOTAL
ROUTE-LENGTH BY 1,5 TIMES

2021 - 2023

57,5 Km

OF MOSCOW METRO LINES

24

MOSCOW METRO STATIONS

177 Km

OF MOSCOW METRO AND
MOSCOW CENTRAL CIRCLE LINES

90

MOSCOW METRO AND MOSCOW
CENTRAL CIRCLE STATIONS

When designing metro facilities, The Group of Companies Mosproekt-3 applied unique
technologies

deep stations construction in unstable soil
station construction on the operating line without any train traffic disruption

the first station in the history of the Moscow Metro that was constructed using top-down
method

creation of the innovative above-ground metro line to the New Moscow
the best BIM-project of Russian metro

participation in the construction of the first two-routes tunnel in Moscow using TBMs,
adaptation of Spanish technologies

IR ONESCFAXY

patented train electric traction system

gualitatively new level of automated train system in Moscow

@



- BIiM: SOKOLNICHESKAYA LINE

MOCIIPOEKT-3
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730 THOUSAND
PASSENGERS PER DAY

KONV A~

o

MOSCOW
BEST COMPLETED
PROJECT 2019 >

)
@ 12 Km
ROUTE LENGTH 1S

IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY

USING BIM-TECHNOLOGY

The unique experience of developing of a digital information model
of a metro line in Russia.

Since an above-ground section of the route, which is located on
the developing territory of the New Moscow, is integrated with a
road-tunnel, it was necessary to minimize site area and thus
increase the density of engineering communications.

Chapters designed using BIM:

ﬂz":m Architectural solutions

— >

Station complex integrated with a road-tunnel

Ze7  Structural solutions

N
(x, Full spectrum of engineering systems
including heating, ventilation, air

conditioning, power supply, water
supply and water disposal
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IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY
USING BIM-TECHNOLOGY

The use of BIM-technology makes it possible to shorten construction
period and to use station space in the most rational way.

There was created space engineering solutions monitoring system,
basis for model elements and equipment and BIM-design normative
framework.




IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY
USING BIM-TECHNOLOGY

THE UNIQUE EXPERIENCE OF DEVELOPING OF A DIGITAL INFORMATION
MODEL OF A METRO LINE IN RUSSIA, WHICH IS LOCATED IN THE
EXISTING URBAN DEVELOPMENT WITH A HIGH DENSITY OF UTILITIES

Expansion in the number of information modelling tools

issuance of sets of documents for major disciplines directly from information
model, bypassing classic packages

KM Hiiv
M

V
8]

Special components of information models, the prototypes of future location of
utilities in structural elements

il
25 Digital model for automatic generation of all drawing views, specifications,
&

Corporate regulatory documents development and implementation
C..
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IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY
USING BIM-TECHNOLOGY

DESIGN SOLUTIONS WERE RECOGNIZED AS THE BEST IN DOMESTIC
PRACTICE BY RUSSIAN TUNNELING ASSOCIATION

Information model that is linked to a PERT chart makes it possible to
construct a facility without any traffic disruption and utilities
resurfacing
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MOCIPOEKT-3

BIM EXTENDED FUNCTIONALITY WHEN MODELLING MOSCOW

METRO FACILITIES
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THE GROUP OF COMPANIES MOSPROEKT-3 USES BIM IN
CONJUNCTION WITH COMPLEX ANALYTIC AND CALCULATION
METHODS CREATING A COMMON DATA ENVIRONMENT FOR
DEVELOPING AN INFORMATION MODEL
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Fire growth and evacuation modelling

Digital model is used to analyze fire growth and evacuation and makes it possible to
decrease potential risk of a designed facility at an early stage. A model is converted to an
open data format IFC, which then is imported from Common Data Environment (CDE) into a
highly specialized software, thus shortening the period and increasing the quality of the
estimates.

Geotechnical modelling

BIM is also used for geotechnical design and structure-medium interaction assessment, as
well as for transport impact on the surrounding development assessment. The data obtained
is then used to create complex engineering geological models. Based on the results of
geotechnical calculation, the design solutions adjustment is made along with making some
changes in an information model.




y. v EUROPE — WESTERN CHINA INTERNATIONAL TRANSIT
L2l CORRIDOR

CankT-MNetepbypr HuxxHuii-Hoeropog,

o KasaHb
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A LARGE-SCALE TRANSCONTINENTAL
PROJECT, THE ALTERNATIVE TO EXISTING SEA
AND RAILWAY ROUTES 2 300 kKm

TOTAL LENGTH ON THE
LAUNCH IN 2024 TERRITORY OF RUSSIA




A EUROPE — WESTERN CHINA: INFORMATION MODELLING
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IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY

USING ENGINEERING GEOLOGICAL MODELS

There was developed the digital model, which is unique for
Russian infrastructure projects. Based on this model there was
forecasted future karst deformations. The data obtained
formed the basis for engineering protection project.

Complex engineering geological model contains the full spectrum of
initial data:

E{_E' geologic record

{:@% digital model of relief

:.@ geophysical exploration surveys data, including electrical resistivity
T tomography (ERT), seismography, vertical electrical sounding

l]
&:'[ groundwater exploration surveys

10




IMPROVING THE QUALITY OF INFRASTRUCTURE CONSTRUCTION BY
USING ENGINEERING GEOLOGICAL MODELS

ENGINEERING EVALUATION OF GEOLOGICAL SITUATION WAS
CONDUCTED AT A QUALITATIVELY NEW LEVEL, THEREBY ENSURING
BETTER ACCURACY AND EFFICIENCY OF DESIGN SOLUTIONS

Complex model can be integrated into a building information model, thereby increasing
its informativeness and quality. Engineering geological model can be used by a
Customer at the facility operational phase. It can also be integrated with monitoring
systems for automatic update of some model parameters.

11



/Wl EUROPE — WESTERN CHINA: DIGITAL PRODUCTS AND
il SURVEY INVESTIGATION

REMOTE SOUNDING METHODS

The creation of 3D terrain model using digital aerial photography method

Digital interpretation of data in order to detect areas with a risk of
development of any dangerous engineering-geological processes.

Interferometric analysis of satellite data in order to detect areas of active
development of dangerous geological processes.




EUROPE — WESTERN CHINA: INNOVATIVE MONITORING
SYSTEM

THE UNIQUE POTENTIAL KARST DEFORMATION MONITORING
SYSTEM

Innovative geophysical monitoring system, which automates
integrated data collection on soil mass condition. It makes possible to
detect future karst deformations at an early stage and to avert
disastrous consequences.
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