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1.Tampere Tramway project ($#f IF EEADT —S§ExK) € Bix@Ed

" - Using InfraBIM to design and RAITIOTIE
— s CONStruct a modern tramway system

T Y:244910

OBIME—??'?I*'CUT)L'}"*(A tH
EQ@%IJk/RjC-%/I% an-I-% ,EI]
EE ARL—FFETH., ETHDIHEHIF
., | R (GRET- A=A - ZEYMHEHLE)F

“  UIIORTUTILEALIZRE

S e L. BT T —ADOHRE

I HAF O RFEITTHL, K
TEBICAEDTERYOMEFER. &
K IEERE i T h o Bt (finBIM
DOA—RZFFE AR —F N FEEX) 2

-agih aE




[ [

Wi NI LD

PRLY.DH

(PN

il G

E:Il‘ D

B R RIR

i
99
5o
96
aa
23
91
90
“<= | Kaikki Tyhja
b Mvk_Suutala_162500.xmi
HO107 S13-S14_Marsemataytio_Yp_Rev-B.xm ;
=5
li} | 129
HO1 i 126 ! }gg
125 = .
Ho107_ Rata Ayp 6824-6963_2012.xml| iig ( _ | 126
_ S =1
13 =2 o
} = 122
| 1121

VMl TRT _RATA

-

BRI R R R )

X
-

Ho107_Rata_JKPP-4_Yyp kmv 7580-7850 _2010.xmi

Hallﬁ.an_rDhtosnﬂo annat_20180011 xmi (Pintatunnus. 133100)

[fE TEEIZHTSBIMFIA]
EEM@EICHSLNT, EAME (RRH
i e) EEREHE (FE TEHE) 20—
[ZIECTRAIZRRTES,

o

1” Kan}onmua!u Anna_yp 13’1103 _RevAoomi (Pintatunnus: 133100)

AT Y

1 HO107_Rata_Aryp_kmv_7580-7850_2100 xmil (Pintatunnus. 210000)

20



Classification system (o—FatRYLLMES ?)

i-Construction

InfraBIM Nimike Designation (enGB)
Tunnus | Otsikko
160000 Maaleikkaukset ja -kaivannot Soil cuts and excavations
161000 Maaleikkaukset Soil cuts
161100 Maaleikkaus, erittelematén Soil cut, unspecified
161200 Maaleikkaus ja penger tai taytto Soil cut and embankment or filling
161300 Maaleikkaus ja 13jitys tai kaatopaikka Soil cut and dumping or landfill
161400 Maaleikkaus ja kerrosrakenne Soil cut and sandwich structure
161500 Maaleikkaus ja vélivarastointi Soil cut and interim storage
161600 Maaleikkaus ja materiaalijalosteet Soil cut and processed materials
161700  |YI&s kohonneet maat ja niiden kéyttd Upheaved soil and use thereof
161900 Muut maaleikkaukset ja rakenteet Other soil cuts and structures
162000 Maakaivannot Earth excavations
162100 Putki- ja johtokaivannot Pipe and conduit trenches |
162200 Rumpukaivannot Culvert excavations
162300  |Syvennykset ja kuopat Niches and pits
162400 Rakennus- ja siltakaivannot Construction pits and bridge pits
162500 Massanvaihtoon kuuluvat kaivannot, alapinta Excavations related to soil replacement, lower surface

All surfaces has an own ID

201000 Ylin yhdistelm dpinta
214100 Sidottu paéllysrakenne, yl4pinta

213200 Sidottu kantava kerros, ylapinta
213100 Sitom aton kantava kerros, yl4pinta

214300 Ladottava
pintarakenne, yldpinta

231100 Kasvualusta

212100Jakava kerros, ylapinta

313 100-Vesijohdot

TN

1717 - Irtilouhittu rakenne

3120 - Hulevesiviemérit

1141 - Poistettavat pintamaat
1830 - Kaivantojen taytot
1620 - Maakaivannot

r 3440 - Maakaasu-
putkisto

1830 - Kaivantojen
taytot

iy v

) vV
"Hyllya" ei vahenneta
kanaalin tilavuudesta
J 1,3..3m

3130 - Vesijohdot
r 3110 - Ja iemdri
|

~ ~

€ EixEE
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i-Construction

InfraBIM tunnus ’Nimike

162000

Maakaivannot

‘Engllsh term

Soil cuts

162100
162101
162110
162111
162112
162113
162114
162115
162116
162117
162118
162119
162120
162121

Putki- ja johtokaivannot

Putki- ja johtokaivanto 2 (apupinta)

Putki- ja johtokaivanto, rummut

Putki- ja johtokaivanto, kaukolampo

Putki- ja johtokaivanto, vesijohto

Putki- ja johtokaivanto, jatevesi

Putki- ja johtokaivanto, paineviemari

Putki- ja johtokaivanto, sadevesi

Putki- ja johtokaivanto, maakaasu

Putki- ja johtokaivanto, jatteidenkeruuputkisto
Putki- ja johtokaivanto, kaapelirakenteet
Putki- ja johtokaivanto, kaukokylma

Putki- ja johtokaivanto, sulanapitojarjestelmat
Putki- ja johtokaivanto, salaoja

Pipe and wire excavations

Pipe and wire excavations, secondary
Pipe and wire excavations, culvert

Pipe and wire excavations, district heating
Pipe and wire excavations, water

Pipe and wire excavations, sewer

Pipe and wire excavations, pressur

Pipe and wire excavations, storm wa

Pipe and wire excavations, gas
Pipe and wire excavations, waste colle
Pipe and wire excavations, cable structu
Pipe and wire excavations, district coolir}
Pipe and wire excavations, anti-frost sys
Pipe and wire excavations, underdrain

162200
162300
162400
162500
162510
162520
162900

Rumpukaivannot

Syvennykset ja kuopat

Rakennus- ja siltakaivannot

Massanvaihtoon kuuluvat kaivannot, alapinta
Massanvaihto maarasyvyyteen
Massanvaihto, toteutunut

Muut maakaivannot

Culvert pipe excavations

BRI (Bitia)

EIRHEHE| Ok ftia)

EEWER/(TK )
ERYEHEI (FHR)

Niches and pits

Constuction and bridge excavations
Replacement of soil

Replacement of soil, amount of depth
Replacement of soil, as-built

Other earth excavations

Tampere Tramway projectTl&., EYGEALMHEIZIGLTI—FZEMLT
L5, BIFBEELEBICEN T, ERIGTOEAEREIL. EEHR/V/\VUT
HY. T4V SURTIEEFTLT/ONDEERLTLS,

SEEFRFICE THEAEICDENS,
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0\ 2 mcMe | 2|

Select feature code for log item

< Use keypad to filter results click to select >
|< 233 > Cable station pole
|< 601 > Telecommunication cable
|< 807 > Lightning cable
|< 608 > Earthing cable
1< 608 > Cable well
|< 40k > Cable protective pipe 40mm yellow
|< 50k > Cable protective pipe S0mm yellow
|< 75k > Cable protective pipe 75mm yellow
|< 100k > Cable protective pipe 100mm yellow
|< 100p > Cable protective pipe 100mm red
|< 110k > Cable protective pipe 110mm yellow
< 110kA > Cable protective pipe 110mm yellow A-class
< 110kB > Cable protective pipe 110mm yellow B-class
1< 110p > Cable protective pipe 110mm red
1< 140k > Cable protective pipe 140mm yellow
|< 150k > Cable protective pipe 150mm yellow
|< 160k > Cable protective pipe 160mm yellow
|< kuitu > Fiber cable

FinBIMDO—K%#:#1R
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2.Southern Ring Road of Lahti Project << B+x&¥

COMPOSITION OF PROJECTS IN THE VALTARI ALLIANCE CONTRACT

7 .
= Roads to be constructed

i d
or improve: JOUTIARVI

= = = Roads to be implemented
—— in other parts of the programme

vane Tunnel }

—— Noise barrier

== Bridge

—— Existing path/path to be constructed
----- Ski track foundation to be constructed |

LITPOLA

.
% ;
- NIKULA 1LY
[ e
» 1 ..I-m u.vil‘“‘ll'."
" T 1
ey punnld [
‘. ’ ‘#
£ . _~" OKEROINEN §
1‘ :
2 PATOMAKI ¥
% ) KUJALA
A '
A '
'
'
L]
Vti2,2+2 lanes 45 km Streets 4.0 km New bridges 12 pcs
Interchanges 3 pcs Pedestrian ways and cycle paths 27 km Widening and repair of the current bridges 2 pcs
Ramps 52 km Ground water protection at Laune apx. 200 m Demolition of the current bridge 1 pcs
Vt 4, additional lanes Concrete tunnel at Patomaki 0.4 km Hiking routes at Liipola apx. 2.5 km
for the stretch Kujala-Joutjarvi 2.5 km Rock and concrete tunnel at Liipola 10 km
Other roads 0.5 km Noise barriers 1.7 km

[ZEK]) 4.5km(4E§), (2] %1458 (BT Z248)
[FoRIL])] 2K, [42—Fx>P) 38 [527) 5. 2km

(7547 RS E K]
425 R3 @R . Lahtith. HollolafT, Skanska Infra Oy, Poyry Oy 8



2.Southern Ring Road of Lahti Project << B+x&¥

[ | wo [ ms | ws [ oo | > us ]
[ Tender | Dewogment | wplmemaon 1 beposta ity 3 , ®BIMTEXEH
: se " ase ase i ase

#95km (b RIL2EKA >
A—FIo)EELTO
DO 1FEREELAE

1 CEXAT

EFOXF 172M1—0O
=210 M

.« FIATURAR

« =TTy
(AR++T74—2249)

« Value for Money

« )—VHKEAK

« B1BIORTT7IVIRESR
(124)
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BIMAZ T R—UAVMTER (BIMOEMAREZERE) € BixES

e FRHIXBEZER RILICERE !
Disposal option 1 ., ...cced dieposat 125,000m D HEZIRMICREL

Noise embankment with 65,000 m3 . .
'wtm Disposal option 4

?? km 20,000 m3

@ Patomaki tunnel backfill;
Increase size with 60,000 m3

Surplus hauled to external disposal; el
105,000 m3 )

Weighted awerage haul distance for: ‘?"—m
* All hauls to disposal/waste 1,038 m J

'
* Patomaki backfill 234 m * Unmoved 105,000 m3

BRI OEAEE - ERETEZBIMEZRA
RN IaAL—Iav L REEEZTT,

O BIMTEERA

FEIRMZF O RIILEBICER ., KIREGIEREZN  RIILODELOESRICER
LaXMER R imiE HZEIR




F 48 € FiRESE

- EEEZEZEILDOERIFEYENTLNS, BNTIE, £@EI/IL—/LELTINfraBIMEE AL,
EVENSHEDBIMEIEZMA TS,

e BIMZ4D-5DTHABL. UYTZILRZALIZHFESZET, LEICERRELTINS,

o BIMIZKYFEERM (BERMM., OS2 —a  HfRE) DEANEA TN,

s EEDIIL—IIL(FEHREFICEHAL)ZZEA TV,

- ZHREICRAIEESNIELYL, ZEXEE-EEICESNEMIM., HMTHEEDRRR.
E|EDHIBICEANENNTINS,

SEEH

ZEEF1 12019.1.14 [Tampere Tramway] Infra BIM ddesign.pdf]
Using InfraBIM to design and construct a modern tramway system

SEEZH2 TVt12_Project Plan_ENG_A3_30102018.pdf]

Trunk Road Vt 12, Southern Ring Road of Lahti, Project Part 1B
Project plan for the development phase and Value for Money report 29
May 2018
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« AN I/Fﬁ%51 |~5_A7°|:| :)17 ~ 0)$1§“ Using InfraBIM to design and RAITIOTIE
%5;% [ RAITI OTET%’(T?ZJ construct a modern tramway system
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DR T —RIZLBERE-ETEEYLVNTHY
T%EE& %’J%IE&LTFX/T/:L—M
ZIHBAOBRRELTTERBRATR—F

CITY OF TAMPERE / \
- Citizen, city council
et RAITIOTEZSA 7R

- Services

1%J TAMPEREEN KAUPUNKI " ﬁ;ﬂ%ﬁ%d)ﬁ%&ﬁif:;ﬂ:— |E,H$

The city of Tampere
-Basic operation

TAMPERE -Tramway development program . EE'E (j:L 0) E& B%-"’C %’J IEE)J I:Fl

Tramway Itd RAITIOTIE

Skeda-Transtech M/ NRC Group '%E*#%IEODETXLB [iﬂu %Ijttiéb\
BoL 7 IATUATR LS,
| SPOvRY -REDEREICKDIHEIKRIICTIE

HIHFE )/
1
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2 & |
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ZLDEENEHLLOTEY . FIASNDYINVDIT 1SR
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From design table to construction site

From design table to construction site

As-planned or
Machine Control
Models are often
finalized by hand, L

usually in 3D-Win, EESEEEES L =
because structures EREESSSEE e 2

do not meet the = :
requirements and 8
are some ways
incorrect in the
design softwares.
(Coding, little
defects in
breaklines...)

14



€ EixEE

i-Construction

From design table to construction site

+ Design model is
where all
required
disciplines are
combined and
actsas a
combination
model.

+ Because not all
disciplines are
modeled and
possible to view
in 3D,
compability
checks needs to
be done in 2D.

—== =

K

From design table to construction site

As-planned or
Machine Control
Models are often
finalized by hand,
usually in 3D-Win,

because structures g

do not meet the
requirements and
are some ways
incorrect in the
design softwares.
(Coding, little
defects in
breaklines...)

Machine Control
makes end result
more precise and
consistent.

Although not all
constructors are yet

using machine
control even if
modeling is done. (In
the picture
measuring sticks for

paving.)




MBILEETOFFRIZDOLT Infrakit C B+xBES

Surveying on the project From design table to construction site

Uniformin data of surveyors from 7 different

companies and getting the benefit of modelling and Machine Control

Infrakit makes end result
more precise and
consistent,
Although not all

CONSUrUctors are yet

using machine
control even if
modeling is done. (In

- the picture
measuring sticks for
paving.)
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C BLxER

Dlgltal handover, cleaning the data build-up

Usability of data as goal

+ Nothing unneeded or irrelevant to Infrakit.

Display the data in best possible manner.

+ Data is used by the city of Tampere to update
the base maps location of pipenetworks and
cable locations.

T3,

Elﬁ-?—‘—@liv::ﬂ» (F&E)TI1ILR)TL
TR T—2IREL TS, &R T—2%UPL

< .
Dlgltal handover and Infraklt r Infra klt

fruch !Epanmpm;eﬂh r handover documentstion with its own folder . - —

- Nldntumem r

= The presentatif

] RR—IVIEE DEEMISERT—ZIC

sitz and the st;

[ﬂblzlézd)iétﬂ RS DRELEE SRS,

EEM T TERELEENEESIA TS,

Gathering data for digital
handover and maintenance

» The excavators, bulldozers and the
surveyors keep gathering logpoints to
Infrakit all the time from the surfaces
as they go.

» We have enough logpoints that enable
making as built-models if needed.

* All points that are seen to be needed
are processed and moved to the
handaver documentation,

+ From handover documentation the
maintenance may use the same data
for their benefit.

¥ i
=3 =
. 32

EHRAIMIBR O T M TRRLI-RI VT —4
EEEOHTHIATES

Quality control and handover documentation

3 Infrakit  je T

+ Rationalized

+ Done in collaboration
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