05 Tunnel construction
management

Construction management (CPM)

- Is the overall planning, coordination, and
control of a project from beginning to
completion.




STUDIO LEGALE PADOVAN

w1 common law e 1l sistema giuridico tipico dei Paesi anglosassoni e si contraddistingue
per il valore quasi normativo dei precedenti giurisprudenziali. Nel i/ lan, prevalente
nel’Europa continentale ed affermatosi grazie anche all'influenza del codice civile
napoleonico, la maggiore parte delle norme e stabilita da codici e leggr scritte e 1
precedenti gurisprudenziali non hanno valore normativo.

11 divario tra common e civil law va gradualmente attenuandosi. Da un lato e in atto una
tendenza ner Paesi di e/ Jaw a conferire magglore importanza ai precedenti
giurisprudenziali, mentre, dall’altro lato, negli Stati Unit1 e nel Regno Unito un numero
sempre crescente di materie e disciplinato da norme scritte (rispettivamente attraverso
federal statutes e norme di origine comunitaria). La distinzione e comunque ancora
estremamente importante nell'universo dei contratti internazionali.




In Italia

Legge 20 marzo 1865, n.
2248 (allegato F)
Legge sulle opere pubbliche

Regio Decreto 25 maggio
1895, n. 350
Regolamento per la
direzione, contabilita e
collaudazione dei lavori
dello Stato ....

abrogato dal
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DESIGN is a plan or drawing produced to show the look and function or
workings of a building, garment, or other object before it is made ( Oxford
dictionary )

So drawings, calculations, bills, tender documents

technical standards , surveying and all document required to
transform an idea in a real object
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Different approach and roles

- DDC Detail Design consultant
- The Engineer
- Assistance for construction

Tunnel design and construction
IS an ongoing project
Designer is involved also during
construction process




In any case a quality manual or a
procedure manual is needed

Quality is a simple activity:
- Write what you do
- Dowhat you write

Quality manual is a simple mode
to describe how to do the job.
Has to be simple.

Costrution management activity
during years replacement are
expected




The game’s players

Owner or
Employer

( Government,
Concessionarire)

Contractor

Sub
Contractor

(Indipendent ?)

Designer Engineer




DDC Detail Design consultant

Employer
Indian
Railway

Concession
company
IRCON

Designer and
Detail design
Consultant




DDC suggestion Time cycle register




Assistance for construction

Concession
Employer company
NHAI ILFS

><

Indipendent

Contractor ;
Engineer

Designer
and
Assistance
on site




Design for contractor

-SIMPLE

-CHEAP

-FAST

-SAFE

-ACCORDING WITH TOOLS
AND EXPERIENCE OF THE
COMPANY

-ACCORDING WITH THE
LOCATION AND
DISPOSABLE MATERIALS




Detail design for contractor cannot be
done before




Detail design for contractor cannot be
done before




Contractor want cheap and fast

Escape Tunne

CROSS SECTION TYPE CQ:_RCI — Escape Tunnel

Scale

Waterproefing membrane




Contractor want cheap and fast

Safe and fast
too?

The contractor want the
cheapest solution ...

We can support but
always looking at risk

Our duty is not allow that
the minimum level of
quality will trespassed




Contractor want cheap and fast

IBO—Bolts no 7/8 Shotcrete reinforced
L=9.0m on lattice girders with wire mesh

Rock bglts

DETAIL w (Scale 1:25)

Lattice girder 32/25

wiremesh (extending
2m in MT 2m in XP ) FRS 250mm

no.7/8 IBO bolts
L=9m on lattice girders

Additional  wire

mesh 6mm 150 / 150
local over excavation
required to respect

final lining shape
Additional 3/4 steel rebars
D 20 / 25mm

at 7/8 IBO bolts level
(minimum overlap 30 dia)




Misunderstanding to be avoided with any
system: not all people can read properly
a drawing




NEVER FORGET :
THE RESULT OF
ENGINEERING WORK
IS NOT DESIGN

IS THE
CONSTRUCTION




Engineer as per Fidic ( ??)

Employer Concession
Government company
Monteput D.o.o

of MNE
PIU State . PMU

Revision
Panel SRP

Contractor




Engineer organization chart

Supervision of Design and Works
on the Bar ~ Boljare Highway,
Section Smokovac — Uva — Matedevo

BGEODATA

ACINGEROP

Employer
Monteput - PMU
Administration
Vincent Grange |
Project Director 1

Boris Vuksanovic

Management

Jan Lorange
Team Leader

Jovan Ivanovic
Deputy Team Leader

Translator

TBN
Secretary

Raisa Miljanic
Translator

[

Health Safety &
Environment

Eve Chantome
Environmental
Engineer

Darko Vuksanovic

Ass. Environmental
Engineer

Health & Safety
Engineer

Svetlana Culafic
Ass. H& S Engineer

MOBILIZED

I

Graham Thurston
Materials & Quality
Engineer

Radmila Sindjic
Ass. Materials &
Quality Engineer

]

Hydro & Geology

Geotechnical Engineer
Vaso Mrvaljevic

Hydro Geological Eng'r
TBN

Geological Engineer
Alexandar Bulatovic

Hydraulic - Drainage

Engineer

Materials & Quality

[

Structure inspector
St

&

Roads

I

Tunnels

Paul Tramontini
Resident Engineer for
Bridges & Structures

Zeljka Radovanovic
Ass. Res Engineer.
Bridges & Structures

Milan Krstic
Structures Inspector

Jovica Radovanovic
Structures Inspector

Sinisa Terzic
Structures Inspector

TBN

Structures Inspector

Daniel Branzan
Resident Engineer for
Roads

Nikola Rakocevic
Ass. Resident
Engineer for Roads

Milivoje Kasalica
Inspector, Roads

Danijel Zondovic
Inspector, Roads
Verica Milovic
Inspector, Roads
Milos Pejakovic (R1)
Geodetic Surveyor
Radovan Djurovic (B2)
Geodetic Surveyor
Ivan Delic (T3)
Geodetic Surveyor

Resident Engineer for
Tunnels

Ivan Mrdak
Ass. Resident Engineer
for Tunnels

Obren Marinovic
Inspector, Tunnels

Inspector, Tunnels

Dragomir Popovic
Inspector, Tunnels

Electrical & Mechanic
Installations

Pierre Carbonel
Equip & Instailn

Pierre Lecourt

Equip & Install (Elec)
Olivier Moreira

Equip & Install (Mech)

Zarko Pajovic
Equip & Install (Vent)

Seljko Redzepagic
Equip & Install (HV1)
Jovan Lekic
Equip & Install (HV2)
Viadimir Slavic
Equip & Install (LV)
Radovan Popovic
Equip & Install (Fire)
Bozidar Krstajic
Equip & Install (IT)
Milenko Radovic
Equip & Install (Signal)

Design Review

Jean Schmitt
Team Leader - Design
Review &
Structures Design Expert

Jean Marie Braun
Roads Design Expert

Moreno Pescara
Tunnel Design Expert

Contracts & Claims

Michael Ellis
Contract & Finangal
Expert

Catalin Stan
Contract & Claims
Expert

Aida Dervanovic
Ass. Contract/Claims/
Finandal Expert




Engineer team IN TENDER
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Engineer team ON SITE




Engineer team ON SITE




4 |ots

32 tunnels

3 Tunnel inspectors
40 faces

Day —Night shift
/7T works
EPC contract

Check QA/QC
system of contractor




Document control




Document control is a key question: every
Jjob a new unexplorate land

Chenani Nashri 12.000 documents
Bar Boljare 32 tunnel about 40 faces
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Traceability : Doc in Doc out

Format and codes: the f*****g file name

Check list




Drawing format

A1 format why ?




Deliverable list ( not matter if prepared by
you or by someone else)
Documents code

JOB COMPA TYPEO GENERAL PHASE NUMBER REVISION
CODE NY F DOC CODE CODE

CODE
3089 GDECEG RPT (7. IR

IDWG

PHASE CODE
INCEPTION REPORT

ALIGNMENT REPORT
FEASIBILY REPORT

LA AND CLEARANCE
DETAILED PROJECT REPORT

TECHNICAL SCHEDULES




Deliverable list

Documents code GENERAL CODE

CONTENT GENERAL
CODE

A - GENERAL GA

B - ALIGNMENT GA

B1 - ROADWAY TYPICAL SECTIONS (€.

B2 - TUNNEL TYPICAL SECTIONS (€.

C - GEOLOGY, HYDROGEOLOGY, GE

HYDROLOGY, GEOTEHCNICS &

GEOMECHANICS

D - ROAD WORKS RO

E - TUNNEL WORKS TL

E.4 TUNNEL MONITORING MO

F - BRIDGE WORKS BR

G - BUILDINGS BL

H - SIGNALLING AND ROAD FURNISHING Sl

| -DUMP AREAS DU

L - GENERAL HYDRAULIC ARRANGEMENT HY

M - MEP TUNNEL WORKS TMEP

N- MEP ROAD WORKS RMEP




Deliverable list

Documents code

REVISION
FIRST EMISSION A

REVISED EMISSIONS B,C,D..

FIRST APPROVED REVISION 0 (ZERO)
FURTHER REVISIONS 1,2,3 ...




Deliverable list

Documents code

REVISION
FIRST EMISSION
REVISED EMISSIONS

FIRST APPROVED REVIS|# 0 (ZERO)

FURTHER REVIS|@# 1,2,3 ...




Deliverable list

Documents code : ONE CODE ONE
DOCUMENT

Hard copies and softcopies

Cloud MANAGEMENT
Excel file with hyperlink

Am i sure that i am using the last version of the document?




Deliverable list

Documents code : ONE CODE ONE
DOCUMENT

Hard copies and softcopies

Cloud MANAGEMENT
Excel file with hyperlink

W/ﬂ 2

S A i e A

Am i sure that i am using the last version of the document?




Activities of the engineer

Site visit

Material approval
Quality :NCN - NCR
Design approval
Method statements approval
Contractor direction
Meetings

Payments status

. Diary

10. Time Schedule
11.Claim management

1.
2z
S
4.
5.
6.
I
8.
2




Activities of the engineer

1.Site visit

Request for inspection
Holding point
Witness point
Random visits

report




Activities of the engineer

2, Material approval

RFA
Documents
Samples




Activities of the engineer




Activities of the engineer

2, Material approval




Activities of the engineer

3, Quality :NCN — NCR

NCN not conformity notice

NCR not conformity report
Cause of NC has to be removed
Contractor is needed to have is
own QA QC system = internal




Supervision of Design and Works =
QNG EROP on the Bar — Boljare Highway, . LJ t( )l_)/\T/\
I for bovmsrron

Section Smokovac — Uvaé — MateSevo

Q u a I ity CO n t rO I i S th e " NON CONFORMITY NOTICE NCN Nod2

Date: 29 October 2015

key to ensure proper

4 : Lt R T
Location of the Defect Part 4. Section 13 between Paikov Vir tunnel north portal and Jabucki Krs south

check of the works

Works Affected: Slope protection on left side north portal of Pajkov Vir tunnel

N ‘ N N ‘ R Type of Defect gco:tl;:perfonmd without approval of MS for Portal open cut and approved Main

| High X | Medium: | vow: |

Non Conformity Importance:

Description of the Defect:

On site closed to North portal of Tunnel Pajkov Vir slope protection is ongoing with installation of wire mesh and
shotcreting with dry procedure machine.

On site there are no marks showing expropriation corridor, alignment of tunnels —
This works are performed in permanent final slope without setting out grade rails

The works are performed without any approval of MS, Technical Specifications and Main design for the slope
protection.

Supporting documents:

See attached plans and photo documentation

Name and Sumame Position Signature

Tunnel resident

Engineer Representative Angelo Villa Engineer

Contractor Representative

Note 1: This NCN has been released in two copies. One copy is handed to Contractor and has to be recorded in the
Contractor’s Daily Site Diary.

Note 2: The Contractor must release the correspondent Non Conformity Report with the proposed action for correction.




Quality control is the
key to ensure proper
check of the works
NCN NCR

NCR 132
= NON CONFORMITY REPORT Data/Datum:
@ o

Izvedtaj o neusaglasenosti

Contractor/ Izvodaé: China Road and Bridge Corporation

Refering to no. of NCN/  |Refering to NCN (Non-Conformity Notice) No. 132
U skladu sa IN [lzveita] o neusagladenosti) br.132

construction site / i portal tunela
Lack of safety paths for workers at construction site south portal of tunnel Vjeternik. / Nedostatak
bezbjednih staza za radnike na gradilistu juzni portal tunela Vjeternik.

Lack of safety paths for workers at construction site which jeopardize the health and safety of workers who use these
alternative paths. / Nedostatak bezbjendih staza 22 radnike na gradilistu koji ugrozavaju zdravlje | sigurnost radnika koji
koriste ove staze.
Estimated causes and preventive actions / Procena uzroka i preventivne mere
The estimated cause s that workers by useing these alternative paths expose themselves to possible minor or heavey
injurys.For preventive action we closed the alternative paths and we have built stairs and fenced the area around it. /
Procijenjeni uzrok je da radnici koristeci ove alternativne staze izlazu sebe riziku tezih [li manjih povreda.Za preventivau mjeru
mi smo zatvorili sve alternativne staze i sagradili stepenice i ogradili ih zastitnom ogradom minimalne visine im.

B) Corrective action proposal

Predlog korektivne mere

Contractor comments /
Komentari izvodata:

Engineer comments /
Komentari inienjera:

Persons In charge / Issued (CRBC) / Approved (CRBC) / Approved (Engineer) /
0soba Eije je zaduienje Izdao (CRBC) Odobrio (CRBC) Odobrio (Infenjer)
Name and Position /
ime i pozicija
[Date /datum |
Signature / Potpis

sprovedene korektivne mere

At the construction site south portal of tunnel Vjeternik we have built staris and fence them with protective fence of
minimum height 1m to facilitated the movment of workers and 1o prevent possible injurys that may be result from use of
alternative paths. / Na gradilistu juzni portal tunela Vjeternik mi smo izgradili stepenice | ogradili ih sa zastitnom ogradom
minimalne visne 1m da bi olaksali kretanje radnika i sprijecili moguce povrede koji mogu nastati kao rezultat koristenja
alternativnih staza.

Persons In charge / Issued (CRBC) / Closed (CRBC) / Closed (Engineer) /
Osoba Eije je zadutenje lzdao (CRBC) Zatverio (CRBC) Zatvorio (InZenjer)
Nam Hu Xi
HSE manager

Wang Hongbo
Project Ma/p,a




Tunnel
Primary
Support

System

W GEODATA

TUNNEL PRIMARY SUPPORT SYSTEM

TUNNEL TUNNEL METER | ROUND NUMBER BLAST LENTGH

Main South 23]8_ w i 2 |sew mvv

SECTION A: DETERMINATION OF SUPPORT CLASS (SC)
SECTION A1: TO BE FILLED BY GEOLOGIST

LEIGHTON
Wersran VY

ROCK MASSCLASS: [\ i

DATE: uq]le 2013

RMR Gl OVERBURDEN NAME:  Taieeg k\n-u”
¥
5 Yo -~ge * £ oo MY sion: <l s
COMMENTS

Rotka. wamiy Cowapoled of Sawi SM-L,SB!%"‘»H*‘V“'H S Hde wes

RG-CL-\MWJ Sappovt clows oy Cra Peyv MJJ.DC}“P

SECTION A2: TO BE FILLED BY TUNNEL MANAGER

SUPPORT CLASS :  Bi+ oate: 4 | (92013
B st 4.4 701 b NI
SHOTCRETE L6 SWELLEX 18O BLASTLENGTH  |naME: | . BASTI >
12m* + 12m* 1 (3bars/32-25) 8nos 5-m long 4nos 9-m long 1.50m SIGN J*’ o
COMMENTS

Stress relief holes every 20cm, alternatively ream to 89mm and blast the 51mm with double cordex 40gr/m.

SECTION B: COMMENTS ON DETERMINED SC BEFORE INSTALLATION

SECTION B1: TO BE FILLED BY GEODATA

Support Section Type Selection B1 plus as per 11007-GDE-TL-3188 Rev. A.
Support spacing 1.50m

Additional 2Znos 1BO 9-m long on the right side. Stress relief holes.

Blast length 1.50m

patE: & _ | U"l::?
NAME Ar{aq,n!f V/TLa -

o AL

SECTION B2: TO BE FILLED BY GEOLOGIST

'

pgreed -

DATE g9 . 10- 2203
nave: Divrg _thvestha
SIGN w

SECTION B3: TO BE FILLED BY TUNNEL MANAGER

safety shotcrete at the excavation perimeter and face 6m® and 6m’ on the previous round. Install LG B-

6nos IBO 9-m long on the right side between LGs. Stress relief holes on the right crown. Blast for a pull of
1.50m.

Class at 1.50m with 8nos Swellex 5-m long on tha LG. Fibre shotcrete 20cm to fully embend the LG. Install

oate: 9 [(of Zolny

NAME Konstantinos Bastis

SIGN: ( of ——

SECTION C: CERTIFTCATION OF AS BUILT DETAILS OF SCIN SITU
SECTION C1: TO BE FILLED BY GEODATA

Corec l( -,}/ﬁ\\\ﬂ(j

e S —[0=-0o

NAME Kl:l ,\, )
SIGN /q b\_,\\_/

SECTION C2: TO BE FILLED BY TUNNEL MANAGER

N

=
DATE ,.“‘;/’:?‘-‘v L

NAME |/ t:(\ S

SIGN { _( .

11007-OPR-FM-015M(1)




RESS

Request
Excavation

SLIENT:

PROJECT:

RESS

awea avan

Project, in J & K.

Construction of balance Tunneling works of|

o R
;@ K AN RAILWAY cORPORATION LIMITED [Tunnel T1 (from 30+000 to
A" J| (A Government of India Undertaking)  on the Katra Dharam Section of USBR Link

33+160 approx.) Sheet No: 07

Date: 19/05/2015

REQUIRED EXCAVATION & SUPPORT SHEET | TUNNEL:

T1P2

Face Chainage:

33+038.00

Distance from Portal (m): — 1L jeet0

SUPPORT CLASS:

C1

RMR CLASS:

GSI:

Overburden Height:

65-75m

Round Length:

1.5-2.5m

Full Face-Heading-Benching: Full Face

Prevalent Hazard:

Wedge instability

Rockmass Behavior:

Development of
Plastic zone

Probe Holes (Type/Mos/Length) Not Requried

Drainage Holes:

Not Requried

Grouting Holes:

Not Requried

Reference Drawing:

3040-T1-TFD-E-015,
E-007, E-008, E-009

Element

Support Elements

General

Description

Full Face

Supporting Wedge/boulders

Y/N

Requried

Lattice Girder Spacing

M

Not requried

Temporary invert (incl. sprayed concrete)

Y/N-mm

No

Support of Tunnel Face

Description

Full Face

Shotcrete

mm

Not requried

Rock Bolts

Type/Nos/Length

Not requried

Wire Mesh

Type

Not requried

Support of Tunnel Arch

Description

Full Face

|Wire mesh first layer (extrados)

Type

Not requried

IWire mesh second layer (intrados)

Type

150x150x6

“Yeatlice Girder

Type

Not requried

Shotcrete

mm

150mm

Rock bolts

Type/Nos/Length

25mm SN/Grid (1.5+1.5)/4m

Forepoling

Type/Nos/Length

Not requried

Remark's ITD CEM

Remark's GEODATA

|Remark's KRCL

Reviewed by:

Approved by:

IC . I'OYINATA «” » §} KONKAN RAILWAY CORPORATION LIMITED
INTEN LM )

(A Government of India Undertaking)

Name:

Ly e Jespe-

Sign: ﬂa.f(zdﬁfcs‘{l'

Date: 25/20(s




FACE MAPPING

11007 - CHENANI-NASHRI HIGHWAY TUNNEL PROJECT
ENGINEERING GEOLOGICAL MAPPING OF TUNNEL FACE

TUNNEL LOCATION CHAINAGE EXCAVATION LENGTH / MAPPING SHEET NO DATE l TIME
MAIN TUNNEL NORTH PORTAL 10+439.50m TUNNELMETER(m):  21.50 08 07.11.2011 / 02:00 hrs
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ANLEFS

11007 - CHENANI-NASHRI TUNNEL PROJECT

AC E MAP P I N ( ; ENGINEERING GEOLOGICAL MAPPING OF TUNNEL FACE
TUNNE LOCATION HAINAGE EXCAVATION [

N LENGTH (M) : | MAPPIN DATE / TIME
24.F 22\3

3‘.”\;'{ O | ) @_|2.72

APPR WIDTH : 6 95 SCAL 1:100
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ENGINEERING GEOLOGICAL DESCRIPTION

GROUND WATER CONDITION Titusne| = <o =2 «u‘\\ {

JOINTING OF ROCK MASS i gl _Arv g

“'*t S, __ | Js2 1

1 J‘#(, f(_ (,(( & Random Joint Plai

Redding joisbs (T5) awd oAhe mg, Ak
, \f , $ I3, TS

) T30 2o ‘5".,0 ¥17

JS3 Joint Plane

J53 -‘\v}'-v_--.:#"
ik I3 (1“ 1\‘1'1;'5} do i
ekl “['N b4)I37. €5]lee

CONTRACTOR

CONCESSIONAIRE (ITNLICNTL) | APPROVED BY IE
|




Le on Contractors (India) Pvt. Ltd. m

11007 - CHENANI-NASHRI TUNNEL PROJECT
ENGINEERING GEOLOGICAL MAPPING - DATA SHEET

FACE MAPPING

LOCATION:
NORTH PORTAL

CHAINAGE :

TUNNEL: MAN 10+439.50m

EXCAVATION LENGTH / TUNNEL METER
(M) : 21.50 M

DATEITIME :
MAPPING SHEET NO.: 08 |07 November, 2011
@ 02:00 Hrs

& JS3 with random joints.

DESCRIPTION OF SPECIAL GEOLOGICAL FEATURES (FAULTS

SISHEAR ZONES/FRACTURED ZONES/CAVITIES otc.): Thora aro thieo main joint sets JS1, JS2

DISCONTINUTIES /
JOINT SETS

DIP & DIP
DIRECTION

}APFRYURE (mm) | ROUGHNESS

PERSISTANCE
CONTINUITY (cm)

[

SPACING | FILLING TYPE/ DEGREE OF
(mm) THICKNESS WEATHERING

30 ATONATH @i-6
800 290" @11
o8- 80" 1 3307 - 380" 01.2

Fandom jolnts 74 - 00" 080" - 090"

@i.2
Tovi020"

Slightly rough to .19
rough |

Rough 100 - 300

Slightiy rough 1 :

109 - 1000
rough

Stightly rough to
s 100- 300

600 ->2008 S & clay e

600 - 2000 Sma cay Fresh

200608 SHt & cay Y
Frean to Siightly

100 600 St & cay G

upto 20X25X30 cm’ 1o 60X50X70 em’® and slabs 70x10x300 cm’

average). Lower face corsists of massive sandstones.

'SHAPE OF JOINTED BODIES/ PARTICLES : Rockmass is interlocked with blocks and slabbe. Blocke size are

RCMARKS . Upper part of the face is very dusely lu dusely julited, developing smal DIOCKS (ZUX15X10 In

DILATION OF ROCKMASS :

Discontinuties closed 32
Discontinuilies partially open 521
viscontiruies mostly open )

LOCATION

AMOUNT

(CONDITION : Face is dry
INPACT ON ROCK MASS: None
[REMARKS: Face is dry.

WATER ENCOUNTERED DURING EXCAVATION / GROUND WATER ;

(= F
& sw
O omw

REMARKS

DEGREE OF WEATHERING =

0 ww
0 ow
O =rs

STABLE = (| joint.
AFTER BREAKING (|
FRIABLE V]
SQUEEZING (]
d

LOOSE

: Gaeologi

SHAPE / LOCATION AND CAUSES OF OVERBREAK ical ovor break has occurrad on the crown (central
crown and right crown) along the bedding plana. It is occurred due to intersection different joint sets across the bedding

Sandstenes md Sitaionss on the tep face and crown

|GENERAL REMARKS - Rockmass is Friabie Itis composed of fresh lo slighly weathered svonty  [DETAILS OF ROCK | SOIL

SAMPLING: None

ROCK CLASS ACCORDING TO THE SPECIFICATION - B1

CONTRACTORS REP.

@Lﬁj l;C;rL‘;ro..

MAPPED BY CHECKED BY
oue G fu [P

DATE - 0%/112011

CONCESSIONAIRE'S REP. I

ISIGNATURE

DATE I/

e L

Sample of Sitstone is taken for physical inspection.

PHOTOGRAPHIC RECORDS:
FACI

errwae [Vl meHTwal, 4

!SIGNAYM?

PWME%\H

[ 4

IE'S REP

w4

11007-OPR-FM-0158 (0




ANLEFS

11007 - CHENANI-NASHRI TUNNEL PROJECT

ENGINEERING GEOLOGICAL MAPPING OF TUNNEL FACE

T .
UNNE LOCATION HAINAGHE | EXCAVATION LENGTH (M MAPPIN DATE / TIME

FACE MAPPING e [ [, | [ B

AZIMUTH OF TUNNEL AXIS : £187.7 APPROX. HEIGHT : 7.19M APPROX. WIDTH : 6.95M SCALE : 1:100

CROWN

LEFT WALL 3 A RIGHT WALL

Please nole thil feg

ENGINEERING GEOLOGICAL DESCRIPTION

) ¢ LEGEND
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GROUND WATER CONDITION “Tiln )| ez cer an eyl o L“"f S @ JS2 Joint Plain
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Quality control is the
key to ensure proper
check of the works
NCN NCR




Activities of the engineer

4, Design approval

Design criteria
Standards

Cronology of approval
Not any works allowed
without approved design




Activities of the engineer

5, Method statements
approval

MS = how contractor perform
the works according with his
know how, wormansnhip,
skills, equipments , working
culture




5, Method statements for tunnel

MS for site clearance and site installation

MS for portal construction ( included slope
excavation )

. MS for open cut of tunnel

. MS for cut & cover of tunnel

. MS for excavation and primary support of tunnel (

%
2.

iIncluding face mapping in tunnel)

. MS for drainage and waterproofing of tunnel

. MS for inner lining of tunnel

. MS for monitoring and measurement of tunnel
. MS for survey of tunnel (alignment control in

tunnel).

10.MS for electrical and mechanical installation
11.MS for pavement
12.MS for signalization and finishing




Activities of the engineer

statements example




Activities of the engineer

6. Contractor direction

Engineer can direct contractor

Direction can be written or verbal
In case of verbal is duty of contractor send to
Engineer the direction in written form

Engineer cannot modify time and Price of the
contract without previous consent of the
Employer




Activities of the engineer

6. Co

Engineer

Direction
In case of
Engineer

Ll o LA
Engineer cannot modify time and Price of the

contract without previous consent of the
Employer




Activities of the engineer

NOT TAKE ROLE AND
2ol RESPONSABILTY OF
et | HE CONTRACTOR

M AND OF THE

CONTRACTOR

Enging

contra DES'GNER




Activities of the engineer

/. Meetings

Build a common
Language

Weekly
Fornightly
Monthly
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Activities of the engineer

8 Payments status

 Lump sum contract
 Measurement contract
( or measure and value )




Activities of the engineer

8 Payments status

* |PS Interim payment
Status
» |PC Certificate




Activities of the engineer

Main Element

Works Element

Method of Measurement for
Pavment

Tunnels

For Tunnels with 4 portal. the
payment will be 20% on the
opening of each portal and 5%
when the tunnel is complete

For Tunnels with 2 portal. the
payment will be 40% on the
opening of each portal and 10%
when the tunnel 1s complete

Excavation and construction of preliminary
lining

Construction of waterproofing and drainage

Construction of secondary lining

Payment in Limestone the length
of work 1s 75 metres 100%
complete

Payment in Flysch the length of
work 1s 40 metres. 100% complete

Tunnel Equipment

Per tube 45%. (of the total price
for the equipment for the tunnel).
when the tunnel equipment is
mnstalled and the remaining 5%
when the  equipment 1S
commissioned




Activities of the engineer

Interim Payment Certificate

1@
IPC
1@




Activities of the engineer

9 Diary and reports

A dalily diary is needed .

By the contractor mandatory
By the engineer useful.
Daily

Weekly

Monthly report




Activities of the engineer

Diary contents:
Manpower on site
Equipment
Activities performed
Visit on site
Wheater conditions

Any other circumstance that influence the
Works

Per day
Per shift
Per location
Per activity




Activities of the engineer
Diary

00601

Ad ~ —

X .
A AL =

o hakKaovwWd




Activities of the engineer

Record Card




10 Time schedule

Gantt Diagram ( 1917 )
Milestones
Intermediate targets

Typical S-Curve

== Mhr

«O=Cumulative Mhr



10 Time schedule
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schedule

The Implementation Programme of Bar—Bol jare Highway Section Smokovac-Uvac-Mateseo

l Duratic ‘

fon 51
110000 Preparstion of the project sat 2/13/16
120000 Part 1 construction of main part of the project /10/1 Sun 2/17/19
121000 Construction of Bridges Wed 12/22/18
122000Construction of Tumnels
122010Construction of SURA Pri 4/1/18
122020Construction of VEIESNIK 1 Fri 4/1/18
122030Construction of VEZESNIK 2 Fri 4/1/16
122040Construction of MRKE Non 2/1/16 Tue 10/10/17
123000 KO+000 ~ K11+487 Subgrade construction Moo 2/1/16 sat 9/29/18
124000 K0*000 ~ K11+487 Construction of pavement structure Thu 1/4/18 Fri 12/7/18

123000 Traffic sigmalization and equipment Fri 8/24/18 Sun 271719
126000 Construction of infrastructure Sat 8/20/16|  Wed 12/12/18
130000 Part 2 comstruction of main part of the project Fri 11/20/13 Men 1/14/19
131000 Construction of Bridges Tue 4/8/16 Sun 8/26/18
132000 Construetion of Tunnels 7" Fri 11/20/15 Fri 11/2/18
132030Construction of KLOPOT Thu 2/4/16 Tha 3/1/18
132060Construction of VILAC Thu 2/4/16 Thu 3/3/18
132070Canstruction of VIETERNIK ¥ Fri 11/20/15 Fri 11/2/18
133000 K11+487 ~ K22+744 Subgrade construction Sun 1/10/16
134000Construction of interchange Tue 4/19/18 Sun 2
135000Construction of overpass Pri 4/22/16 Tue 7/18/17
136000 Ki1+487 ~ E22+744 Comstruction of pavement structure Tha 12/28/17 T 11/1/18

137000 Traffic signalization and equipment Sun 3/4/18 Wed 1/9/19
138000 Constructicn of infraztructure Mon 1/1/18
140000 Part 3 comstruction of main part of the project Fri 11/20/1%
141000 Construction of Bridges Pri 4/1/16
142000 Construction of Tunnels 7 Fri 11/20/15
142080 Construction of MRKI KRS Pri 3/11/16
142090Ceonstruction of URILOVAC Fri 4/1/16
142100Construction of EOSMAN Fri 11/20/15|  Tue 10/30/18
142110Construction of MALATRAVA Fri 3/11/16 Ved 9/26/18
143000 K22+744 ~ K31+800 Subgrade comstruction Fri 4/1/16 Mon 11/19/18
144000 Construction of interchange Sun 4/3/16|  Sat 12/30/17
143000 K22+744 * E31+800 Construction of pavement structure Sat 4/7/18 Ved 18

145000 Traffic signalization and equipment Sat 4/7/18 Thu 1/3/19
147000 Construetion of imfrastructure Wed 4/85/17 Thu 1/24/19
150000 Part 4 construction of main part of the project Fri 11/20/15 Sun 1/6/19
151000 Construction of Bridges Fri 4/ Tue 10/9/18
152000 Construetion of Tunnels Fri 11/2 Sat 9/29/18
152120Construction of CESTOGAZ Mon 9/25, Wed 7/25/18
152130Comstruction of VITANOVICE Fri 4/1/18
152140C of IKI POTOR Sat 11/18/27
152150Canstruction of ZECKA Fri 4/1/16
152160Construction of PAJROV VIR Sat 4/8/17
152170Cemstruction of JABUCKI KRS & Fri 11/20/18
152180Censtruction of PRESLO Thu 4/6/17
152190Construction of MATESEVD sat 4/2/16
153000 K31+800 ~ E40*871 Subsrade construction Pri 4/1/16 Sat 9/29/18
154000 C: ion of MATESEVO Fri 4/1/16 Mo 6/19/17
133000 K31+800 ~ E40*871 Comstruction of pavement structure Mon 4/2/18 Wed 11/24/18

156000 Traffic signalization and equipment Yoo 4/2/18 Sum 1/6/19
157000 Construction of infrastructure Sat 8/13/16 Sun 12/30/18
160000 Completion of project Thu 12/13/18 Pri 5/10/19

Project Bojare Highway Section Smokovac-Uvac-Matesevo & RN il Tan —

Date: 20151022




10 Time schedule

Dear Sir,

We take note of your letter No. 173
of boomers

about the use

The list of boomers and the localization conflict
with the information in the recently accepted
Implementation Plan (IP). Version 5

In Chapter 7 THE CONSTRUCTION SCHEDULE
of the IP is stated in “Revision Method for
expediting the progress™: massive use of modern
equipment’s such as boomers.

The total number of boomers now informed 1s 13
when the maximum number of faces ongoing in
same moment (as per IP) is approximately twenty

Please clanfy the purpose of this “Plan of Boomer
using” as it clearly impacts on the IP previously
accepted

AINGERO

Podgonca. 12 September 2016

Our Ref.:
Contract:

Subject:
References:

Postovam Gospodine
Primili smo va$ dopis br. 1732 u vezi upotrebe
bumera
Spisak bumera i njihove lokacije nijesu u skladu
sa  informacijama navedenim u  nedavno
usvojenom Programu radova. verzija 5
U poglavlju 7 RASPORED IZGRADNIE
Programa radova navodi se pod naslovom
Revidirane metode za ubrzanje napretka u okviru
vremena predvidenog za zavrdetak radova™:
obimna upotreba moderne opreme kao $to su
bumeri
Ukupni broj bumera koji je do sada prijavljen je
13 pri Cemm je majvedi broj cela koja se
istovremeno izvode (shodno Programm radova)
priblizno dvadeset
Molimo vas da pojasnite svihu ovog ..Plana za
upotrebu bumera” jer je jasno da isti ima uticaj na
prethodno usvojeni Plan radova

using” as 1t clearly

accepted

Yours farthfully.

-

Jan Lorange
Team Leader

Supervision of Design and Works
on the Bar — Boljare Highway.
Section Smokovac —~ Uva¢ — Matesevo

BGEODATA

CRBC Montenegro Branch
Nova Dalmatinska BB. 81000 Podgorica. Montenegro

Atm: Mr. Wang Hongbo - Project Manager

Monteput D.o.o
Bul. Revolucije br. 9. 81000 Podgorica. Montenegro
Attn. Mr. Goran Vujovi¢ - Director of PMU
Ministry of Transport and Maritime Affairs
Attn. Ms Ljubinka Ivanovi¢
1G/2182/AV
Supervision of Design and Works on the Bar
Section Smokovac - Uvaé - MateSevo
Nadzor nad projektovanjem i izgradnjom autoputa Bar- Boljare,
Dionica Smokovac - Uva¢ - Matelevo
CRBC Plan for use of Boomers. Request for Clarification
Plan CRBC-a za upotrebu bumera. Zahtjev za pojainjenje
CRBC letter No. RB-BBH/1732/EM dated 03 September 2016
Submission of the Plan of Boomer using

™-=is CRBC-a br. RB-BBH/ 1732/EM od 3.9.2016. godine
tavljanje Plana upotrebe bumera

Boljare Highway,

Postovam Gospodine
Primili smo va$ dopis br. 1732
bumera

:r No. 1732 about the use u vezi upotrebe
the localization conflict Spisak bumera 1 njihove lokacije mjesu u skladu
1 the recently accepted sa  informacijama navedemm u  nedavno
Version § usvojenom Programu radova. verzija 5

[RUCTION SCHEDULE U poglavlju 7 RASPORED [ZGRADNIE
“Revision Method for Programa radova navodi se¢ pod naslovom
massive use of modern .Revidirane metode za ubrzanje napretka u okviru
115 vremena predvidenog za zawrietak radova®
obimna upotreba modeme opreme kao $to su
bumen
ners now informed is 13
iber of faces ongomng in
is approximately rwenty

Ukupni broj bumera koji je do sada prijavljen je
13 pri ¢emu je najvedi broj lela koja se
1stovremeno izvode (shodno Programu radova)
priblizno dvadeset

+ of this “Plan of Boomer
impacts on the IP previously

Molimo vas da pojasmite svrhu ovog .Plana za
upotrebu bumera™ jer je jasno da isti ima uticaj na
prethodno usvojeni Plan radova




10 Time schedule

Dear Sir.
We take note of your letter No. 1732 about the use
of boomers.

The list of boomers and the localization conflict
with the information in the recently accepted
Implementation Plan (IP). Version 5.

In Chapter 7 THE CONSTRUCTION SCHEDULE
of the IP 1s stated i “Revision Method for
expediting the progress™: massive use of modern
equipment’s such as boomers.

The total number of boomers now informed i1s 13
when the maximum number of faces ongoing in
same moment (as per IP) is approximately twenty.

Please clarify the purpose of this “Plan of Boomer
using” as 1t clearly impacts on the IP previously
accepted.



10 Time schedule

We—
\t;= +1month Aty=- +1month
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10 Time schedule

T2 Tunnel

P
0 2000 &J 6000 %ﬁo 10000 12000 14000

ADIT 1

0

+ Primary Mitigation min

= Primary Mitigation med

Time (days)

~ 2.6 years « Primary Mitigation max




NATM EXCAVATION TIME SCHEDULE

OPTION 1: SEPARATE EXCAVATION OF MAIN TUNNEL AND EXCAPE
TUNNEL
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NATM EXCAVATION TIME SCHEDULE

OPTION 1: SEPARATE EXCAVATION OF MAIN TUNNEL AND EXCAPE
TUNNEL

OPTION 2: CREATION OF ADDITIONAL EXACAVTION FACES THROUGH
CROSS PASSAGES
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NATM EXCAVATION TIME SCHEDULE

2 SHIFTS x 10 HOURS change at portal

CHEMIN DE FER 2x10

Chainage [m]
4750 5000 5250

v /

2 YEARS
730

3 YEARS

1095

1460 AvEARS FCP(PK 3405.00) CP (PK 5230.00)
' OPTION 2: CREATION

OF ADDITIONAL
EXACAVTION FACES
THROUGH CROSS

1825 ° VEARS ? / PASSAGES

e OPTION 1: SEPARATE 1

EXCAVATIONOFMAIN = —

TUNNEL AND EXCAPE

TUNNEL

Main tunnel_max == Escape tunnel_max === MainTunnel === Cross_Passage

7 YEARS
2555

79



NATM EXCAVATION TIME SCHEDULE

3 SHIFTS x 8 HOURS change at tunnel face

CHEMIN DE FER 3x8

Chainage [m]

730 2 YEARS

CP (PK 3405.00)
CP (PK 5230.00)
1095 3 YEARS

2
®
R
GJ
E
=
3.8 YEARS
4 YEARS
1460

v

25 *YA%  OPTION 1: SEPARATE
EXCAVATION OF MAIN
TUNNEL AND EXCAPE
TUNNEL

2190 6 YEARS

Escape tunnel_max == MainTunnel

Main tunnel_max

CrossPassage

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750 10000

OPTION 2: CREATION
OF ADDITIONAL
EXACAVTION FACES
THROUGH CROSS
PASSAGES




11 Claim Management




Conclusion

The main scope of Project Management is to
ensure that the Project will be completed :

« Ontime

* On cost

* Respecting the design

« With provided quality of materials




Conclusion

Project Management is
NOT ONLY paper
management

You need
High knowledge of
design and construction
Flexibility
Firmness
Honesty (7777 )
Hetic approach
Cooperative skills
Mutual respect
Humility




