> B s
I Lake Constance 5D-Conference 2016 -- AT A ST PR

SDinitiative APPLIED SCIENCES

BIM Implementation and Management Processes in
Public Tenders — A Subway Project in istanbul

Emay International Engineering and Consultancy Inc.



% -. HOCHSCHULE
KONSTANZ

_T_._., Lake Constance 5D-Conference 2016 -- fprpepd i

SDinitiative APPLIED SCIENCGES

PRESENTATION MAP

@ » EMAY International Engineering and Consultancy Inc.
l » Istanbul Metropolitan Municipality (IMM)

© » |stanbul Rail System
IMM Metro Projects
BIM Integration Process

o » Kabatas—Mecidiyekoy—Mahmutbey Metro Line (KMM)
Project Management Portal - PMP

© » BIM Methodologies Used in KMM
Pre-Construction Phase
Construction Phase

Post-Construction Phase

© » Experienced Difficulties

~'|a » Conclusion

@ » Comparison




\“‘\}
—_—

SDinitiative

Lake Constance 5D-Conference 2016

-. HOCHSCHULE
KONSTANZ
-- UNIVERSITY OF

APPLIED SCIENCES

A. Sinan ALEMDAR

Deputy General Manager
Head of PMCM Group

Description Of Duties (Ongoing Projects)
General Manager of Consultancy Works

Director of ‘Atakdy — ikitelli Metro’ Project
Director of ‘Mecidiyekoy - Mahmutbey Metro’ Project

Aemay

www.emay.com

International Engineering and Consultancy Inc.

Tel. +90 216 400 0 400
salemdar@emay.com
WWW.emay.com

Work Experience

Emay International Engineering and
Consultancy Inc.

1998 - Ongoing

General Directorate of Highways, 17th 1994 — 1998
Division Directorate

Education

Istanbul Technical University, Civil 1992 — 1996
Engineering (MSc)

Istanbul Technical University, Civil 1988 — 1992

Engineering (BSc)

Main Areas Of Expertise

Project Management
Railway Project
Bridge Design
Bridge/Geotechnical
Tunnel Design
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Services

& » Project Management

o » Feasibility Study

» = Architectural and Engineering Design /Geodetic Studies
» = Transportation/Traffic Planning and Design

» » Due diligence, Inspection, Analysis and Evaluation
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Istqnbul Metropolltan Munlc:lpqllty s respon5|b|I|ty includes an area of 5 343 km2 W|th a Ieng’rh of

165 km Easf -> West direction
45 km North -> .SOUih direction
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2016 ISTANBUL TRANSPORTATION DATA

15

MILLION
POPULATION

30 520
MILLION NEW VEHICLES
DAILY TRIPS ADDED TO
TRAFFIC/DAY

Retrieved from General Directorate of Transportation Presentation

ey

MILLION TRIPS
BETWEEN TWO
CONTINENTS
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2016 ISTANBUL TRANSPORTATION DATA

3.62 2.46 30.000 45 168
MILLION MILLION KM MINUTES CAR OWNERSHIP

REGISTERED VEHICLES IN TOTALROAD AVERAGE TRAVEL / 1000 PERSON
VEHICLES TRAFFIC/DAY NETWORK TIME /DAY

Daily travelers and personal vehicles cause
traffic congestion largely on highways
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Retrieved from General Directorate of Transportation Presentation
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COMPARISON OF METROPOLITANS

ISTANBUL

Rail System Length: Rail System Length:
145,00 km 402,00 km

# of Bus: 6.317 # of Bus: 8.500

# of Taxi: 17.395 # of Taxi: 21.500

Population: 14.657.434 Population: 13,880,000

# of Car Per 1000 # of Car Per 1000
L Person: 168 Person: 591

NEW YORK

Rall System Length: Rall System Length:
369,00 km 386,00 km

# of Bus: 4.373 # of Bus: 4.490

# of Taxi: 13.437 # of Taxi: 14.900

Population: 8.491.079 Population: 12,400,000

it of Car Per 1000 # of Car Per 1000
Person: 444 Person: 560

ISTANBUL
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POP. (x100,000)/ KM

LONDON NEW YORK

https://tr.wikipedia.org/wiki/



ISTANBUL METROPOLITAN CITY
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LEGEND
EXISTING RAIL SYSTEM LINES (145,45 KM)

ONGOING RAIL SYSTEM LINES (156,20 KM)
2019 RAIL SYSTEM LINES (148,55 KM)
2023 RAIL SYSTEM LINES (216,00 KM)
s HIGH-SPEED TRAIN
&= 2040 RAIL SYSTEM LINES (333,95 KM)

RAILWAY NETWORK IN ISTANBUL - 2040

_ EXISTING — ONGOING - PLANNED
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ISTANBUL RAIL LINE SYSTEMS IN 2019

SITUTATION OF THE METRO LINE

1  EXISTING METRO LINES 145,45
=
=
g 2  ONGOING METRO LINE CONSTRUCTIONS 156,20
V)
—
é 3 METRO LINES PLANNED TO BE CONSTRUCTED BY 2019 148,55
-
-
o
<ZE TOTAL 450,78
-
=

Based on www.metro.istanbul database



http://www.metro.istanbul/
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PUBLIC TRANSPORTATION DATA
PPL/Da
R
81,7 5946 000 17.328.000
} i RAISE THE
|

7.892.000 8.503.000 TRANSPORTATION

PPL/Day PPL/Day

Percentage

. 8.335.000
.600.000 PPL/D RATE
L 5PPL/Doy hfgy,l 49,
[T
. . . 48.1%
32.000
532000 -“ fI— [— IN 2023

230.000 300.000 439.000 490.000
PPL/Day PPL/Day PPL/Day PPL/Day

: 4 3,8 3.2 > 8

3,7

2004 2015 2019 2023
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BIM MOTIVATION

Global competitiveness for the future projects

Innovative role in the construction sector in Turkey

Analyzing and preventing additional costs and extension of project duration

Ensuring that work schedule is followed

Detailed controlling of construction and finishing works and
installation of MEP systems

Controlling sketches and shop drawings according to the advanced
technical and economical procedures and Turkish and International
Standards on time.

http://businessmustsell.eu/polski-jak-stworzyc-efektywny-system-motywacyjny-w-sektorze-msp/
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EMAY INVOLVES IN

1K
(istinye- @
e Kagithane)
u0c¢ DB
(Uskiidar- (Dudullu- @
Cekmekoy) Bostanci)

KMM
(Kabatas-
Mahmutbey)

Conventional Method

BIM Method used
Projects

The first metro Project that is
ongoing with BIM process

ATI

® (Atakoy-
ikitelli)

SGAY
(Sultangazi-
Arnavutkoy)
0 AC
(Altunizade-
Camlica)

KS

(Kurtkoy —
Sabiha
gokcen)

(_J

IMM METRO PROJECTS
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IMM ORGANISATION CHART [ MAYOR ]
|

[ SECRETARY GENERAL ]

( N\

DEPUTY SECRETARY GENERAL

-

[ HEAD OF RAIL SYSTEMS ] [ HEAD OF TRANSPORTATION ]

(7s]

- s N

(@) DIRECTORATE OF RAIL DIRECTORATE OF TRANSPORTATION

LL SYSTEM PROIJECTS PLANNING

8 \ Y,

o

(a e N

o DIRECTORATE OF EUROPEAN DIRECTORATE OF TRANSPORTATION

o SIDE RAIL SYSTEMS COORDINATION

- _ Y,

(NN

= . ) .

DIRECTORATE OF ASIAN SIDE DIRECTORATE OF PUBLIC

§ RAIL SYSTEMS L TRANSPORTATION SERVICES )

Y,

DIRECTORATE OF TRAFFIC
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IMM Organization SCHEME
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IMM RAIL SYSTEM PROJETCS LIFE CYCLE

www.milliyet.com.tr -

| OPERATION ‘

CONSTRUCTION
SHOP DRAWINGS

HANDOVER

TENDER DOCUMENTS
FINAL DESIGN

S

FEASIBILITY || & PRELIMINARY DESIGN
CONCEPTDESIGN S/  FEASIBILITY
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First phase of KMM

Jan 14
12012 12013 12014 @
p EMAY use M-Files
‘ » EMAY developed BIM definition has been 4‘ in KMM
PMP System added in RAIL SYSTEM

Feb 12 tenderings
Nov 13

> KMM First 3D models of the
stations

Jun 14

5 = o S - W\ - e
GenelGorun.. GenelGorun..

PR - O
2 .

bRAIL SYSTEM BIM Specifications
are added to the construction
tender documents
Dec 14

-
IMG_AQ22 i TMG /RQ24 i
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Second phase of KMM
May 15

12015 ~

> KMM BIM Execution
Plan is prepared

12016

> RAIL SYSTEM
Integration of BIM in
both Design &
Construction tenders
Jan 16

» KMM M-Files is being
used with stakeholders
Sep 16

> RAIL SYSTEM Updated
BIM specifications
Aug 16

NOW
\ ' BIM GOALS
\r
vvl2017 @
> KMM 4D -5D
BIM integration
» KMM Operation
and Maintanance
» KMM Interdisciplinary
Oct 16 meetings on 3D
models.
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IMPORTANCE OF THE METRO LINE

M.ﬁ\

BIM has been added in a
Rail System construction .
works contract for the first
time in Turkey. '

Project Cost: Total

Alignment Length:
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KABATAS — MECIDIYEKOY MAHMUTBEY (KMM)

Technical Information

v
2 . Sty

ARSI T g

ANSEMSET 11y

: A
TI10O
X 5 s R
TOPKAPI—HABPLER g s 3 3¢ \1@;
HATTI & z = N T
= 3 T <
< 2 — EC’D’YEKO\

SisLy

Har  ——

- ; . 3
1 SOGUTIOCESME= &

. KAZLIGE SME N\ >5

» . ) HATTI .

\225Km

J Approximaely 14,5 km NATM (main line tunnel)

g
SRS
.

-y

H prommately 24 1 km TBM tunnel (twin tunnel)
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COORDINATION AND COLLABORATION

Project Organization Executive Dashboard

I Engineer u

PROJECT DURATION
TUNNEL PROGRESS
Client 964days 88,12% | 130days 11,88%

NEY 91%

Metro

Istanbul To Date Remaining

Operator

Rer PROGRESS PAY
- Weight.Mov.A‘vg (Toplam Ayna)
815.655.436 TL 558.664.458 TL l

|
m —— Planned Actual
Civil Works MEP & Finishing Works -

Contractor

96% 66%

Vehicle
Contractor

Contractor

|
Design
Subcontractor

1
Design
Subcontractor

8179 24%

Remaining
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SOFTWARE SYSTEM
CIVIL WORKS PROGRESS TUNNEL PROGRESS

COMMON DATA ENVIRONMENT

(CDE)

NAVISWORKS

We have developed BEP,
document coding system
and manuals.

PRIMAVERA

D Tunnel Progress Reports
ocument Manuals ( 8 P )

I
BEP Coding I
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I " |
PROGRESS PAYMENT

PRE-CONSTRUCTION PHASE SR 5R2E34 TL | 555.664.458 TL

ou=g

Yvy

=g
Y

Y

Y

5 O oy s e e e —( 0 SR ||

Project Management Portal - PMP o7% 669

In-house software Planned Achial

Information Systems Management Department initiated PMP System
5 years ago with 4 software developers.

PMP System is still being developed and customized for each Project
when essential.

Enables working on different projects.

Provides to control by various parameters of a project.

Data collection is achieved with mobile devices from the productions
at the site.

Multi-Purpose Executive Dashboard

Data Exchange realized with the other third party software's such as

Content Management System (CMS) automatically.
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PRE-CONSTRUCTION PHASE

. dil dokiman
proje i tipi
M7 | o |00 o0of[oo| 00 | o0 o [ofo
M7 | G | 00 |Tum Giizergah 101]|00 A1 01 T 1 A
M7 | S |00 |istasyonlar Genel 102|01 [00(AR) 02 E 1 B
E na e Tat lvanmencicrinns 103[02_[p1(€W) 03 M |1]¢C
TC. . |03 |02(PS)| 04 2| D
iSTANBUL BUYUKSEHIR BELEDIYESI ._|04 [03(SG)| 05 2
& RAYLI SISTEM DAIRE BASKANLIGI : 04(L)| 06 3
! AVRUPA YAKASI RAYLI SISTEM MUDURLUGU . O5(EC)| o7 3
Vel oo Awin VAT Vardmce: W ard sistemier [0B(AX)| 08 4
H ALT SISTEM 09 4
> Contractual arrangements / necessary documentation SORT AR ROSUITR ”
11
L]
irtlar 1?,
U ) :alar ve Semboller 14
—-— ¢ Standartlan 12
w :@: Rahathigi ve Glvenlik Programi 17
t Altyap: Tesisleri 18
W
O S TANEUL . EMAY ULUSLARARASI . Uygunluk 18
— BI{YEHID(&ESI:IIR MUHENDISLIK ve MUSAVIRLIK A.S. ikki 20
. i (& imanyetik Uyum Ve Kalite Giivencesi
(@) LOD Matrices % r
I Jdseme
Q Jtem Catergory - Sihhi Tesisat (Plumbing) o Kabul/Var  Red/Yok o f m};/ [avalari Kablo Merdivenleri ve Montaj
O Description: A 2D and 3D element Evet/lyi _Hayir/Kétil otiar i/{ : Jorulari ve Désenmesi
. z = < Motorlari
I v ’ Kontrol / Yol Verici Panolari
¥ Project Manager r
ygun mu
h A= \al Panolari veya Bloklari
m apiimis mi llar ve Baglantilari
e, fl"k .. I , Gostergeler ve Olgii Aletleri
E Model Definition Information Category Inffe ™ B OO 5wt O | e Lambalan
is kiimeleri korunmusmu (Detach from h Kesitli Kablolar ve Baglantilari
K@ izleme
E A~ Precise Geometry . AN @ T
Accurate Size & Location, include |Physical Properties of BIM Objects & Elements Nominal Size soiemive gz
_ materials and object parameters [Physical Properties of BIM Objects & Elements Height [2piimis m = Tew = i ve Numara Plakalar:
Physical Properties of BIM Objects & Elements Width - ilar, Civatalar ve Diger Tespit Malzemesi
Physical Properties of BIM Objects & Elements Lenght mal EROGLU san Temini
Physical Properties of BIM Objects & Elements Connection Dig®' in Saftlari
Physical Properties of BIM Objects & Elements Pressure Clasg | iesi g1 ve Guvenligi (iSG) & Sistem Emniyeti
Physical Properties of BIM Objects & Elements Operating Pre: fGnetimi
Location of Objects & Elements Elevation lites]
p—
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Architectural and Statical Models

By design subcontractors

=
=
Z
=
")
—
O
O
-
o
(@)
@)
L
-
LLJ
=
=
(o8]




% -. HgCHSCHULE
KONSTANZ

_T_._., Lake Constance 5D-Conference 2016 -- fprpepd i

SDinitiative APPLIED SCIENCGES

PRE-CONSTRUCTION PHASE
Architectural And MEP Coordinated Models
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PRE-CONSTRUCTION PHASE
Examples From Station Models

MAKAS SAFTI

(CECICTSATT)
Geometri: Eliptilk 11.0m ¢aplarinda net agikhk
B-S
BM S_.-\l"l'l
KUYRUK SAFTI (GECICISAFT)
(GECICE $-U":fJ Geometri: Dairesel 14 m ¢upunda net agikhk

Geometri: Dairesel 12m capmda net agiklik
Fidikl Malle Celghi
N Camisi

ints for ports, highway and railway can be seen clearly.

mpo

e ————— e ———

0
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BIM models made it possible to assess all these parameters.

-Conference 2016
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PRE-CONSTRUCTION PHASE
Examples From Station Models
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PRE-CONSTRUCTION PHASE
Examples From Station Models

=
=
Z
=
")
—
O
O
-
o
(@)
@)
L
-
LLJ
=
=
(o8]




N B (oo
Lake Constance 5D-Conference 2016 UNIVERSITY OF

SDinitiative -- APPLIED SCIENCES

PRE-CONSTRUCTION PHASE

All 2D CAD worksheets are exported from 3D Tunnel/Station models.

=] oy ':-t'_'f'ﬂldrlurj‘
-{30}

s (Building Section)
200

- Section 7

- Section 8

Mans
500
- UST TABLIYE
200
. BILET HOLU KAT +13.95(-6.05) KOTU PLAI
- PEROM KAT +1.10(-18.90) KOTU PLAN
- TEKNIK KAT +19.56(-0.44) KOTU PLAN
100
- PEROM ALTI-1.40(-21.40
00 S5L PERCM ALTI - Dependent !
.00 SSL PERON ALTI - Dependent .
- TOR RUK (£0.00)
icns (Building Elevation)
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CONSTRUCTION PHASE
Site Management

PROJECT MANAGEMENT

PROJECT DURATION PROGRESS PAYMENT
£15.855.438 TL 530442 285 TL

06% 64%

050days B87,66% | 135days 12,34%

Ta Date Remaining Planned Actual

TUNNEL PROGRESS

SITE SUMMARY 28151 76% 8380 24% Natm 1%
Alan ! Agiklama Alt Alan ! Dosya Adi Sewr ikleyen Birim
i B2014 S04 Mecidiyekéy istasyonu CT1 Ag-Kapa 1. Kisim istssy'u_n Kontrol Sefligi =
llerleme . Dofgu Konkors GenelGorunum(2).jpg kayit :Omer Furgun B
1- 3ahada 2 aynada MATM Tanel kazisi calisma Gincelleme :Omer Kursun
yf_'_p“d_"a"m m ilerleme sagland. (Kalan NATM §.2018 S04 Mecidiyekiy istasyonu CT1 Ag-Kapa 1. Kisim istasyon Kontrol Sefligi
Toneli ; 1622.11 m ]{1 a.09.201 E'} Dodu Konkors GenelGorunum.jpg Kayit :Omer Kurgun
2-Sahada 2 noktada TBM Tiinel kazis calisma Guncelieme Omer Hurgun
yapildi. 32.20 m ilefleme sadlandi_(Kalan TBM =:z018 518 Mshmutbey istasyonu TDZ Top Down 2. Kisim istasyon Kontrol Sefligi @
Tineli - 5853 93 m:l{.‘E_ 09 2D1E‘} E blok +5.85 kotu kazisi IMG_8838.jpg kayit :Muhammet Erk —

Gincelleme :Muhammet Erk

3- Sahada 2 aynada NATM Tunel kazizi calisma
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/ap11910 80 m lleiome sagland (Kalan NATM 26'% | S12Yeuesy s LAl el
Tioneli ; 162551 rr|:||[1TDE|2D1E]| Gincelleme :Muhammet Erk
4- 3ahada 2 nckiada TEM TUHFI kazisi 'Eﬂl'ﬁmﬂ 52016 518 Mahmutbey Istasyonu TD1 Top Down 1. Kisim istasyon Kontral Sefligi @
vapilkdi. 26.60 m ilerdeme sadlandi.{Kalan TEM C blok temel pe 102 perdesi IMG_8819.jpg Kayit :Muhan."met Erk =
Tineli : 592613 m){17.09.2018) Guncellems -Muhammet Erk
5- Sahada 1 noktada TBM Tinel kazisi galisma 82018 $12 Mahmuthey Istasyonu TD1 Top Down 1. Kisim istasyon Kontrol Sefligi @
yapildi. 14.00 m ilerdeme sadlandi.(Kalan TBM e T e st Eﬁ';w:r:zmﬁﬁiﬁm -
Tuneli : 5852.73 m){16.09.2016) 82016 518 Mahmutbey ists TO1 Top Down 1. K ista Kontrol Sefigi
— I anmutbay I1Stasyonu ] owen 1. FUsIm S1a5y0N ntro emigl =
6- Sahada 4 aynada NATM Tanel kazisi calisma A blok TEMEL PAIDT. IMG_EQF;4.jpg Kayf:ruuhannme?E-kE =
yapildi.1.60 m ilerleme sagdlandi.(Kalan NATM Guncellems :Muhammet Erk
TU"E“ 1519-31 m}{16.09.2016) 82018 518 Mahmuthey istasyonu TD1 Top Down 1. Kisim istasyon Kontrol Sefigi @

- - oo T o " I - | A BLOK TEMEL PA102 IMG_8822 jpg kayit :Muhammet Erk
—-::--— OSSR T ST T
TM(C AQ?272 1 TM= AQ?24 1
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Activity Planing and Progress Track - PMP

@ > Activities are identified on system and Planned work schedule of the contractor is uploaded into the system

Tiinel img3 PO LaTRgstesi

>
Sz | Imalat Sinifi

Eleman | T KM Ring

Baslangig

Proje Degeri [
Gerg. Deger

Baslama KM Bitis Ring Bitis
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Tarih : 17/09/2016 (NATM) tyar Alyari Gergeklesen nlanan _ 3 Mevcuthzla | Panlanan Tarihte Bugin Hibari ile
Kalan kralatn | Bitrilebirmesi iin
Tunel Turu Genisletilmis Bleman No Alan Alan Agklama Sra Imalat Tanme Imalat Sinf1 KM Bitis Kazi ksa Kazi ksa llerleme Kalan Baslangi; Bitis Ortalama Hz | Baslangig Tamamlanma | Gereken 'rlrl\dw\i Gergeklesen Planlanan lerleme Gecikme (1)= Tageron Tinel Tipi Durum Geometri Tipi
._. 07 | @t |THE] T (|| o || i || e | p
(e*0.8+g*0.2) (clp+n) (e —Tv'mhv

GKK.LO4.ATO.HL (Natm) Fulya - Mecidiyekoy Kesimi 1 Fulya - Mecidiyekoy Kesimi Anahat Tuneli (A Tipi) NATM Kaz! Y apimast (GKK.M7.L04.AT0..01.14/1/0/0 5330,85  5403,59 733 65 733 o 28/10/2014  31/03/2015 0.47 28/10/2014  20/03/2015 051 19/03/2015 733 72,74 ESA INSAAT TAAHHUT. TiC. $TI NATM Tamamiandi A Tipi
GKK.LO4ATOH? (Natm)  L04 Fulya - Mecidiyekdy Kesimi 2 Fulya - Mecidiyekdy Kesimi Anahat Tineli (A Tipi) NATM Kaz1 Y apimast GKK.M7.L04.ATO..01.14/1/0/0 527250 534533 72,74 7328 7328 75 73,28 0 73,28 09/01/2015  31/03/2015. 0.90 09/01/2015 06/04/2015 0.84 05/04/2015 7328 72,747 5 ESA INSAAT TAAHHUT. TiC. $TI NATM Tamamlandi A Tipi
GKK.LO4.BIT.101 (Natm)  LO4 Fulya - Mecidiyekdy Kesim 3 Fulya - Necid\yekc’ry Istasyonlari Arasi Kesim Y aklasm Taneli NATM Kaz! GKK.M7.L04.B1P..01.14/1/0/0 0 8,02 802 8,02 8,02 10 0 0 642 2711012015 642 ZORGUN INSAAT TAAHTICLTD.STI NATM Devam Ediyor PTipi
GKKL04BIT102 (Natm) 104  Fulya - Mecidiyekdy Kesimi 4 Fulya Vecidyekcy kiasyon Aras KesimYakiagm Tinel NATM Kaz: ‘GKK.M7.L04.B1P.01.14/1/0/0 0 752 752 802 802 10 0 0 642 2771012015, 642 ZORGUN INSAAT TAAHTICLTDSTI NATM  DevamEdyor PTipi
GKK.L04.1S1.01 (Natm) Lo4 Fulya - Mecidiyekoy Kesimi 5 :m:::e Mecidiyekdy Kesimi Kuyruk Hatti NATM Tinel Y aklasim Safti Kazi (GKK.M7.L04.1S1..01.02/1/1/0 o 4343 4343 4343 4343 o 3474 15/04/2015  13/07/2015 0.49 25/08/2015 23/12/2016 3474 43437 529 ZORGUN INSAAT TAAHTICLTD.STI NATM Devam Ediyor 12x9 m Bips
E GKK.LO4.TTO.H1 (Natm) Lo4 Fulya - Mecidiyekdy Kesimi 6 ::i:a Mecidiyekdy Arasi Kesimi Anahat Tuneli (T Tipi) NATM Kaz1 Yapimas:  GKK.M7.L04.TT0..01.14/1/0/0 5278 533085 52,85 525 525 66 525 66 525 0,35 02/05/2015  29/08/2015 0.44 03/05/2015  24/08/2016 011 27/08/2016 525 52,85" 364 Gilermak Agr San.ins.Taah.A.§ NATM Tamamiandi TS;;:
GKK.LO4.TTO.H2 (Natm) Lo4 Fulya - Mecidiyekdy Kesimi 7 Fulya - Mecidiyekdy Arasi Kesimi Anahat Tuneli (T Tipi) NATM Kazi Yapimas:  GKK.M7.L04.TT0..01.14/1/0/0 5219,74  5272,59 52,85 36 36 40 o o 288 16,85 01/06/2015  25/02/2016 0.20 25/05/2015 241012017 288 5285" 606 Gillermak Agr San.hns.Taah.A.§ NATM Devam Ediyor T Tipi
¥ GKK.L05.ATO.H1a (Natm)  LOS Mecidiyekdy - Gaglayan Kesimi 8 Mecidiyekoy - Caglayan Kesimi Anahat Ttneli (A Tipi) NATM Kaz! Yapimasi (GKK.M7.L05.AT0..01.14/1/0/0 5632,05  5892,91 260,86 260,86 260,86 251 260,86 65 260,86 01/04/2015  23/02/2016 0.80 30/03/2015 25/03/2016 0.72 25/03/2016 260,86 260,86" 30 ESA INSAAT TAAHHUT. TiC. ST NATM Tamamiandi A Tipi
GKK.LOS.ATOHIb (Natm) LOS Mecidiyekdy - Caglayan Kesimi 9 Mecidiyekdy - Gaglayan Kesimi Anahat Tiineli (A Tipi) NATM Kazi Yapimasi  GKK.M7.L05.ATO..01.14/1/0/0 616792 687488 70696 69461 694,61 6626 684,39 8 692,57 12,35 17/11/2014 1310412016 1.38 18/11/2014. 1.04 01102016 692,57 706,96" 170 ESA INGAAT TAAHHUT. TiC. $TI NATM Devam Ediyor A Tipi
Z GKK.LOS.ATO.H2a (Natm)  LOS Mecidiyekdy - Caglayan Kesimi 10 Mecidiyekdy - Gaglayan Kesimi Anahat Tinel (A Tipi) NATMKazi Yapimasi  GKK.M7.L05.ATO..01.14/1/0/0 559745 583491 23746 23821 23821 241 22751 79 236,07 25/03/2015  11/02/2016 0.74 30/03/2015. 0.44 2010912016 236,07 237,467 222 ESA INGAAT TAAHHUT. TiC. $TI NATM Devam Ediyor A Tipi
pr— GKK.LO5.ATOH2b (Natm) LOS Mecidiyekoy - Gaglayan Kesimi 11 Mecidiyekdy - Gaglayan Kesimi Anahat Tnel (A Tipi) NATMKaz1 Yapimasi  GKK.M7.L05.ATO. 0L 14/1/0/0 610929 683137 72208 71189 71189 657 69268 14 708,05 1019 22/11/2014 29/02/2016” 156 22/11/2014. 106 3000912016 708,05 722,087 214 ESA INGAAT TAAHHUT. TiC. $TI NATM Devam Ediyor ATipi
GKKL05.BIT.401 (Natm)  LOS Mecidiyekdy - Gaglayan Kesimi 12 S Istasyonl Yaklagm Taneli NATM  GKK.M7.L0S,B1P..01.14/1/0/0 0 1826 1826 1826 1826 18 42 0 1545 200912015 21/11/2015 029 29/08/2015 004 2611112016 1545 18267 371 SARGIN NS MAK SAN.TICA.§ NATM  DevamEdiyor BL Tipi
m GKK.LO5.CPN.01 (Natm)  LOS Mecidiyekdy - Caglayan Kesimi 13 K’;i:(\;:'g:flwg\ayan Kesimi Anahat Baglanti Tuneli (B2 Tipi) NATM Kaz1 (GKK.M7.L05.CPN..01.14/1/0/0 45 21,68 1718 16,93 16,93 21 o o 1354 025 04/12/2014  13/12/2015 0.05 12/10/2014 26/03/2017 13,54 17,187 468 ESA INSAAT TAAHHUT. TiC. $TI NATM Devam Ediyor B1 Tipi
l I l GKK.LO5.CPN.02 (Natm)  LOS Mecidiyekoy - Caglayan Kesimi 14 ;((:Z::\::l:ﬂy - Caglayan Kesimi Anahat Baglanti Tuneli (B2 Tipi) NATM Kaz1 (GKK.M7.L05.CPN..01.14/1/0/0 a5 17,98 1348 1323 1323 16 o o 1058 025 27/11/2014  06/12/2015 0.04 20/10/2014 27/03/2017 10,58 1348”7 476 ESA INSAAT TAAHHUT. TiC. $TI NATM Devam Ediyor P Tipi
o GKK.LO5.CPN.CPO1 (Natm) LOS Mecidiyekdy - Caglayan Kesimi 15 %EE;GES:IEM/ - Caglayan Kesimi Anahat Baglanti Tuneli (B2 Tipi) NATM Kaz1 (GKK.M7.L05.CPN..01.14/1/0/0 o 246 246 246 246 26 246 o 2486 20/09/2015  21/11/2015 0.40 22/04/2016 09/05/2016” 145 09/05/2016 2486 246" 170 Gillermak Agr San.lng.Taah.A.$ NATM Tamamiandi A Tipi
GKK.L05.CPN.CPO2 (Natm) LOS Mecidiyekdy - Caglayan Kesimi 16 Mecidiyekdy - Caglayan Kesimi Anahat Baglanti Tiineli (B2 Tipi) NATM Kazi (GKK.M7.L05.CPN..01.14/1/0/0 o 7,56 756 7,56 7,56 9 756 o 756 20/09/2015  21/11/2015 0.12 19/11/2015 0.02 17/09/2016 7,56 756" 300 SARGIN IN$.MAK SAN.TICA.§ NATM Devam Ediyor B1 Tipi
w GKK.LO5.CPN.CPO3 (Natm) L0S Mecidiyekdy - Caglayan Kesimi 17 ;:::1”:;:.;), - Gaglayan Kesimi Anahat Baglanti Taneli (B2 Tipi) NATM Kaz: GKK.M7.L05.CPN..01.14/1/0/0 0 1935 19,35 19,61 19,61 21 19,61 0 19,61 20009/2015  21/11/2015 0.31 20/03/2015 12/08/2015. 0.14 10/08/2015 19,61 19.35 ENTO MADENCLIK INS. SAN. TiC. LTD. $TI NATM Tamamiandi A Tipi
O GKK.LO5.CPN.CPO4 (Natm) L0S Mecidiyekdy - Caglayan Kesimi 18 ;:Z'd"::&:ny - Gaglayan Kesimi Anahat Baglanti Tineli (B2 Tipi) NATM Kaz: GKK.M7.L05.CPN..01.14/1/0/0 o0 2554 2554 25 25 23 214 0 2428 054 29/1012015  24/06/2016 0.11 06/09/2015. 0.06 07/10/2016 2428 2554”7 104 SARGIN INS.MAK SAN.TICA S NATM Devam Ediyor A Tipi
GKK.LO5.CTT.HOC (Natm)  LOS Mecidiyekdy - Gaglayan Kesimi 19 VM:Z::::&:ny - Gaglayan Kesimi Anahat Tineli (C Tipi) NATM Kaz! Y apimas1 GKK.M7.L05.CTT..01.14/1/0/0 5033,17 610547 1723 16487 16487 164 17231 0 166,36 743 27/08/2015  06/03/2016 0.90 04/10/2015. 048 2910912016 166,36 17237 207 SARGININS.MAK.SAN.TICA $ NATM Devam Ediyor CTipi
A GKKL05IS1.01 (Natm) 105 Mecidyekby - Gaglayan Kesimi 20 Mecidyekdy - Gaglayan Kesim NATM Saft Kaz1 Y apimasi (GKK.MT.L05.1S1..01.0211/1/0 0 5494 5494 5494 5494 0 4395 0300512015 1210512015 6.10 27042015 26/08/2015 25/09/2015 4395 54947 136 SARGIN NS MAK SANTICA§ NATM  Tamemandi 129 mEips
O GKK.L05.1S1.02 (Natm) LOS Mecidiyekdy - Gaglayan Kesimi 21 Mecidiyekdy - Caglayan Kesimi NATM Saft Kaz! Yapimas| (GKK.M7.L05.1S1..01.02/1/1/0 o 56.73 56,73 56.73 56,73 o 45,38 14/09/2014  12/12/2014 0.64 01/08/2014 11/11/2014 06/12/2014 45,38 56,73 ESA INSAAT TAAHHUT. TiC. $TI NATM Tamamiandi 12x9m EISIDS'
GKK.L05.TT0.HOTa (Natm) LOS Mecidiyekoy - Caglayan Kesimi 22 Mecidiyekdy - Caglayan Aras| Kesimi Anahat Tneli (T Tipi) NATM Kaz1 (GKK.M7.L05.TT0..01.14/1/0/0 5892,91 5933,17 40,26 40,26 40,26 a1 40,26 o 40,26 17/07/2015  27/08/2015 0.98 26/11/2015 0.14 17/09/2016 40,26 40,26" 387 SARGIN IN$.MAK SAN.TICA.$ NATM Devam Ediyor TSTDI
c GKK.LO5.TT0.HOTb (Natm)  LOS Mecidiyekdy - Caglayan Kesimi 23 N:::::l:by - Caglayan Aras Kesimi Anahat Taneli (T Tipi) NATM Kazi (GKK.M7.L05.TT0..01.14/1/0/0 610547  6167,92 62,45 62,45 62,45 64 62,44 o 62,45 06/03/2016 ~ 13/05/2016 0.92 23/01/2016 0.26 17/09/2016 62,45 62,45" 127 SARGN NS MAK.SANTICA.S NATM Devam Ediyor T Tipi
GKK.LO6.ATO.HL (Natm)  LO6 Caglayan - Kagthane Kesimi 24 C:g\a’;h:nlr Kagthane Arasi Kesimi Anahat Tuneli (A Tipi) NATM Kaz: Yapimasi  GKK.M7.L06.AT0..01.14/1/0/0 7104,73  7660,08 555,35 554,78 554,78 564 4888 40 541,58 057 08/08/2015 15/03/2016 " 252 13/06/2015 r 117 29/09/2016 541,58 555,35 197 ESA INSAAT TAAHHUT. TiC. $TI NATM Devam Ediyor A Tipi
O GKK.LOGATOH? (Natm)  LOG Caglayan - Kagthane Kesimi 25 Gaglayan - Kagthane Aras1 Kesimi Anahat Taneli (A Tipi) NATMKaz! Yapimasi  GKK.M?7.L06.AT0..01.14/1/0/0 706127 762828 567,01 5658 5658 587 25346 62 503,33 121 15/08/2015 29/03/2016 " 2,50 15/08/2015. r 126 06/11/2016 503,33 567,017 222 ENTO MADENCLIK INS. SAN. TiC. LTD. $TI NATM Devam Ediyor A Tipi
GKK.L06.CPN.CPO5 (Natm) L0G Caglayan - Kagthane Kesimi 26 Gaglayan - Kagthane Kesimi Anahat Baglanti Tunel (B2 Tipi) NATM Kaz1 GKK.M7.L06.CPN..01.14/1/0/0 0 246 246 12 12 14 36 0 10,32 12,6 20/10/2015  24/06/2016 0.10 24/07/2016. 0.19 02/12/2016 10,32 246" 161 ESA INSAAT TAAHHUT. TiC. $TI NATM Devam Ediyor A Tipi
I GKK.L06.CPN.CPO6 (Natm) L0G Caglayan - Kagthane Kesimi 27 Qag\a’;‘:n Kagthane Kesimi Anahat Baglant: Tunel (B2 Tipi) NATM Kaz1 GKK.M7.L06.CPN..01.14/1/0/0 0 88 88 7,54 754 10 0 0 6,03 126 20/10/2015  24/06/2016 0.04 20/04/2016. 25/11/2016 6,03 88" 153 ESA INSAAT TAAHHUT. TiC. $TI NATM Devam Ediyor A Tipi

h GKK.LO6.CPN.CRO7 (Naim) 106 Gaglayan - Kagthane Kesimi 2 ng\ayan Kagthane Kesii Anahat Baglant Tinell (B2 Tipi) NATM Kaz1 (GKK.MT.L06.CPN. 01.14/1/0/0 0 302 302 o ) 0 0 0 0 3,92 2011012015 2410612016 002 0 302 ESA INSAAT TAAHHUT. TiC. $TI NATM  Baslamadi
GKK.LO6.CTT.HOC (Natm)  LO6 Caglayan - Kagthane Kesimi 29 (;ag\ayan Kagthane Aras| Kesimi Anahat Tuneli (C Tipi) NATM Kazi Yapimasi  GKK.M7.L06.CTT..01.14/1/0/0 771339 780372 90,33 90,38 90,38 230 89,58 115 90,22 13/01/2015  23/04/2015 0.90 11/01/2015 13/07/2015 0.49 13/07/2015 90,22 9033”7 81 ESA INSAAT TAAHHUT. TiC. STI NATM Tamamiand! CTipi
w GKK.LO6.TTO.HOT (Natm)  LO6 Caglayan - Kagthane Kesimi 30 Caglayan - Kagthane Aras| Kesimi Anahat Tuneli (T Tipi) NATM Kaz Yapimas! - GKK.M7.L06.TT0..01.14/1/0/0 7660,08  7713,39 5331 52,94 52,94 134 53,44 67 53,04 0,37 24/04/2015  07/08/2015 051 23/04/2015  20/08/2015 045 21/08/2015 53,04 53317 13 ESA INSAAT TAAHHUT. TiC. $TI NATM Tamamiandi T Tipi
GKK.LO7.ATO.HL (Natm) ~ LO7 Kagthane - Nurtepe Kesimi 31 Kagthane - Nurtepe Arasi Kesimi Anahat Tuneli (A Tipi) NATM Kaz! Yapimasi  GKK.M7.L07.AT0..01.14/1/0/0 8637,5 896361 326,11 326,2 326,2 322 326,7 22 3263 02107/2015  16/12/2015” 195 24/06/2015 30/12/2015” 173 30/12/2015 3263 326,117 13 PROJIMA TUNEL INSAAT. SAN. TICA.§ NATM Tamamiandi A Tipi
GKK.LO7.ATO.H2 (Natm) ~ LO7 Kagthane - Nurtepe Kesimi 32 Kagthane - Nurtepe Arasi Kesimi Anahat Tuneli (A Tipi) NATM Kazi Yapimasi  GKK.M7.L07.AT0..01.14/1/0/0 860092 891558 314,66 314,38 314,38 317 301,38 24 311,78 028 22/07/2015 05/01/2016 " 1.88 25/05/2015 07/12/2015" 159 09/12/2015 311,78 314,66 PROJIMA TUNEL INSAAT. SAN. TICA.§ NATM Tamamiandi A Tipi
GKK.LO7.TTO.HOT (Natm)  LO7 Kagthane - Nurtepe Kesimi 33 Kagthane - Nurtepe Arasi Kesimi Anahat Tuneli (T Tipi) NATM Kazi Yapimasi  GKK.M7.L07.TT0..01.14/1/0/0 8598 8637,5 395 40 40 104 40 52 40 15/04/2015  01/07/2015 051 27/04/2015 13/07/2015 052 12/07/2015 40 395" 11 PROJIMA TUNEL INSAAT. SAN. TICA.$ NATM Tamamiandi T Tipi
GKK.LOBATOML (Natm)  L08 Nurtepe - Albeykdy Kesimi 34 Nurtepe - Alibeykdy Arasi Kesimi Anahat Tneli (A Tipi) NATM Kazi Yapimasi  GKK.M7.L08.AT0..01.14/1/0/0 9231,99 993052 698,53 7001 700,1 682 2595 22 611,98 02/11/2015  04/06/2016. 3.25 02/11/2015. 101 01/11/2016 611,98 698,53 150 PROUIMA TUNEL INSAAT. SAN. TICA S NATM Devam Ediyor A Tipi
GKK.LOBATOH? (Natm)  LO8 Nurtepe - Albeykdy Kesimi 35 Nurtepe - Alibeykdy Arasi Kesimi Anahat Tinel (A Tipi) NATM Kaz! Yapimasi  GKK.M7.L08.AT0..01.14/1/0/0 918397 989993 71596 71633 716,33 713 666,03 26 706,27 10/12/2015  15/07/2016 3.28 16/12/2015. 256 21/09/2016 706,27 715,96 67 PROJIMA TUNEL INSAAT. SAN. TICA.$ NATM Devam Ediyor A Tipi
fr— GKK LOB.CPN.CPOB (Natm) 108 Nurtepe - Alibeykby Kesimi 36 ‘ng:s'.meym Kesimi Anahat Bagiant Toneli (82 Tip) NATM Kaz1 ‘GKK.MT.L08.CPN. 01.14/1/0/0 o 252 2552 55 552 8 251 0 2544 20/10/2015 2410612016, 011 23042016 30/05/2016 069 30105/2016 2544 2552 PROJIMA TONEL INSAAT. SAN. TCA.$ NATM  Tamamiand: ATipi
m (GKK.LO8.CPN.CPO9 (Natm) L08 Nurtepe - Alibeykdy Kesimi 37 Nurtepe - Alibeykdy Kesimi Anahat Baglanti Tuneli (B2 Tipi) NATM Kaz1 (GKK.M7.L08.CPN..01.14/1/0/0 o 25,53 2553 25 25 28 72 o 2144 053 29/10/2015  24/06/2016 0.11 17/06/2016 023 05/10/2016 21,44 25,53 102 PROJIMA TUNEL INSAAT. SAN. TICA.$ NATM Devam Ediyor A Tipi
(GKK.LO8.CPN.CP10 (Natm) LO8 Nurtepe - Alibeykdy Kesimi 38 ES:TI:S-'AI\DSYWY Kesimi Anahat Baglanti Tuneli (B2 Tipi) NATM Kazi (GKK.M7.L08.CPN..01.14/1/0/0 o 2388 2388 234 234 26 o o 18,72 0,48 29/10/2015  24/06/2016 0.10 08/04/2016 01/11/2016 18,72 23,88 129 PROJIMA TUNEL INSAAT. SAN. TICA.$ NATM Devam Ediyor A Tipi

Yapimas,

'
GKK.L08.CTT.HOC (Natm)  LO8 Nurtepe - Alibeykby Kesimi 39 Nurtepe - Alibeykby Aras! Kesimi Anahat Tiineli (C Tipi) NATM Kaz1 Yapimasi  GKK.M7.L08.CTT..01.14/1/0/0 998,56 10038.32 39,76, 3988 3988 9% 0 0 319 01/07/2015  02/09/2015, 063 1010812015 25/12/2016 319 39,76, 480 PROJIMA TUNEL INSAAT. SAN. TCA.$. NATM  Devam Ediyor CTipi
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CONSTRUCTION PHASE

Schedule & Budget Control - PMP

PROJECT DURATION
615.6565.436 TL

96%
Planned Actual

853days B7.11% | 141days 12.88%

Tao Date Kalan Sire

Hekedly | Aylk Planianan
Kumnu

Kimalafif Plankanan  Aylk Gergeklagan Kimiisiilf Gergeklegen  Yiklenicl Hakedla  Hakif Ak

YUKLENICI HAKEDISi NAKIT AKIS DIYAGRAMI

1 Mart 14 TL 8,334,485 54 H9,234.435.54
2 Misan 14 TL 17,138.820.20 26,474,314 B4
3 Mays 14 L 10.658.162.18 45,130.477.03 40 5 — 800
4 Hagziran 14 TL 18,624.033.62 65, 7564.510.65
5 Temmuz 14 TL 2457279373 90,327,304 38 8,507 565.78 G,587.585.7T8 30 £00
6 Ajustos 14 TL 30,908.159.25 121,238,463 63 6,507 58578
T Eyldl 14 TL 32,005,220 87 154,141,763.50 5,576,111.78 12,173,877 .54
8 Ekim 14 TL 32,305.,710.83 186,447, 474.23 12,173.877.54 20 - L A00
9 Kaszim 14 TL 28,703.060.27 216,150.534.60 12,173.877.54
A0 Arabk 14 TL 38,806.502.18 254 087 035.78 28,551,065.08 48,724,743 50
44 Fheal AR T AT AR TR BN D EAG TTI AT 48 749 07T AN am oo adTan| 10 < =200
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BIM METHODOLOGIES IN KMM
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CONSTRUCTION PHASE
Station Based Remote Data Input Track - PMP

Toplam Toplam

n

[stasyon
Istasyo
istasyon |
[stasyon
Jeoteknik
istasyon |

EE

Every responsible engineer inputs daily progress to the PMP

system on his own.




BIM METHODOLOGIES IN KMM

____:, Lake Constance 5D-Conference 2016

SDinitiative

CONSTRUCTION PHASE
Station Construction Is Underway
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CONSTRUCTION PHASE
Finishing Works of 3D Model View

Alternate concept design models are prepared for Finishing Works
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CONSTRUCTION PHASE
Render Models

=
=
Z
=
")
—
O
O
-
o
(@)
@)
L
-
LLJ
=
=
(o8]




HOCHSCHULE
KONSTANZ
UNIVERSITY OF
APPLIED SCIENCES

_.\_:_g‘ Lake Constance 5D-Conference 2016

SDinitiative

CONSTRUCTION PHASE
Taking Data From Site To Office
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CONSTRUCTION PHASE
Site Progress Track

Autodesk Mavisworks Manage 2016 (STUDENT VERSION)  EMY-MT7-500-000.nwf Type @ keyword or phrase

M_ Fi’es . Viewpoint leview Animation  View  Qutput BIM 360 Render o~
=T |j- £ Refresh % CJ% ") E‘ F‘ Find Items C % Require 22 Links % FHE ¥ Autodesk Rendering El
E [ " ﬁ Reset All... ~ - - " | Quick Find Cf’ nse d |§_| Quick Properties X i EE i %9 Animator %% Batch Utility
D C’)—‘I c| Append Select Save Select , Select Selection e Clash |TimeLiner Quantification DataTools
Madify 1] Paste - {3 File Options T Selection Al Same | Tree |[Hses + B & Unhide All - Properties Detective & scripter “ompare
— - H
2 — % (JB_“ g Project = Select & Search = Visibility Display Tools
¥ GKK.S10.B1 Select « | Properties | Clipboard = -
o =}
GKK.SlO.Bl Modify | Generic Models | Moves W 5 SO wEwm E
— o
» 4 | GKKS10.B1 Properties x| & 50 60831 g
. ! = -[]1 S00-Genel Gariinim %
S— GKK.S10.B1 - i SOO-Genec: Gol::num Ost %r_.
-l S05-Medidiyekdy =
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1| GKK.S10B1 . el S10-vesiprar :
GKK.S10.B1 Generic Modebs Bl " vPe ﬁ : S11-Veysel Karani %
w d Mark s ) 512-Aksemsettin
O GKK.S10.B1 ISTASYOMN ADT 1510 4 Tamkesit 513+Kazm Karabeki =
0l o S14-Yenimahalle =f
1| OKKs1081 E;IM IPSTTl - 15 Karadeniz =
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POST-CONSTRUCTION PHASE

100 years

= Consider Life — Cycle of subway
= Plan for next 100 years

ASBUILT

CONSTRUCTION
SHOP DRAWINGS
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TENDER DOCUMENTS &
FINAL DESIGN Q.

i I """""

<
FEASIBILITY || PRELIMINARY DESIGN /' O’L\:’
, FEASIBILITY o/ &
] /&
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= Add maintenance parameters to models and model family
= |ntegration of Models & Facility management software

HANDOVER
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CHALLANGES

APPLIED SCIENCES
T > Changing business culture ‘
T > (Drawings 2D -> 3D)
T > Users tend to use traditional methods for data sharing. ”5
@ > Difficulties in preparation of BIM documents

@ »  No BIM specification or regulation for horizontal construction works in Turkey.

© ™ Lack of experienced subcontractors
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During the project;
New station added to the line: The models were designed based on existing Document Coding System.

We had to number all the stations again. This caused approximately 1 month delay.
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LESSONS LEARNED

o » More detailing BEP document should be developed.

© > The BEP document should include the Document Coding System which Emay

developed.

© » Procedures and work flows should be created. All the documents, even the

minutes of meetings should be classified under a smart document system.

@ > All the stakeholders should be informed about BIM system and training must be

mandatory via tender documents.
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OUTLOOK

@ » Project owners should be involved to process.
o » The implementation of BIM processes should be started immediately.

o » Each project should create its own BIM process.

» » Companies and Municipalities (owners) always have to seek for better solutions. Here, we try different

CDE platforms in different projects.
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OTOGAR — BAGCILAR METRO PROJECT

OTOGAR - BAGCILAR KABATAS - MAHMUTBEY

In traditional method;
Lack of document management system causes waste of time. You have to ask to related person to find a drawing file and this lowers the

-
O
Ll
q
4 R
a STATUS
g File tracking Excel M-Files
(8] . .
Z' File archive method Hard copy Soft copy
CZ> Drawing tracking Excel M-Files
< Hard copy — Limited people Soft copy - Everybody can Access (authorized)
=]
Last progress payment: June 2015 No delay on office works
= OUTCOME , . . .
@] Now: 4 people still working for Final account Expected
%))
(o' Additional Cost 6,200 Euro/month
<
(a1
=
O
O

performance of people. We expect to finish office works as the site works finish.
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