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05 Tunnel construction
management 

Construction management (CPM)
- is the overall planning, coordination, and 
control of a project from beginning to 
completion.  
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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, contabilità e 
collaudazione dei lavori 
dello Stato ....
abrogato dal d.P.R. n. 554 
del 1999.
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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 
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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
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Owner or 
Employer
( Government, 
Concessionarire)  

Contractor 

(Indipendent ?) 
Engineer Designer

The game’s players

Specialized
supplier

Sub
Contractor
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Employer 
Indian 
Railway 

Contractor 
Designer  and
Detail design 
Consultant 

Concession 
company 
IRCON  

DDC Detail Design consultant
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DDC suggestion Time cycle register



Assistance for  construction 
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Employer 
NHAI 

Contractor 

Designer  
and

Assistance 
on site

Concession 
company 
ILFS 

Indipendent 
Engineer 
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-SIMPLE 
-CHEAP
-FAST
-SAFE
-ACCORDING WITH TOOLS 
AND EXPERIENCE OF THE 
COMPANY
-ACCORDING WITH THE 
LOCATION AND 
DISPOSABLE MATERIALS

Design for contractor 
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Detail design for contractor cannot be 
done before 
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Detail design for contractor cannot be 
done before 
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Contractor want cheap and fast
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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
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Contractor want cheap and fast
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Misunderstanding to be avoided with any 
system: not all people can read properly 
a drawing 
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NEVER FORGET : 
THE RESULT  OF 

ENGINEERING WORK 
IS NOT DESIGN 

IS THE 
CONSTRUCTION



Engineer as per Fidic ( ?? ) 
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Employer 
Government 
of MNE
PIU

Contractor 

Designer

Concession 
company 
Monteput D.o.o 
. PMU

Engineer 

State 
Revision 
Panel SRP
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Engineer organization chart 



Engineer team IN TENDER 



Engineer team  ON SITE 



Engineer team  ON SITE 
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4 lots 
32 tunnels
3 Tunnel inspectors 
40 faces 
Day –Night shift
7/7 works
EPC contract 

Check QA/QC 
system of contractor 
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Document  control  
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Document  control is a key question: every 
job a new unexplorate land  

Chenani Nashri 12.000 documents
Bar Boljare 32 tunnel about 40 faces

Traceability : Doc in Doc out

Format and codes: the f*****g file name
20171124 05 DL  tunnel Works
2018 MSRDC 893 Request for replacement
denied
Check list
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Drawing format

A1 format why ?
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Deliverable list ( not matter if prepared by 
you or by someone else)
Documents code 

JOB 
CODE 

COMPA
NY 
CODE 

TYPEO
F DOC

GENERAL 
CODE 

PHASE 
CODE 

NUMBER REVISION

3089 GDECEG RPT  
/DWG

GA IR 001 A

PHASE CODE   
INCEPTION REPORT

IR

ALIGNMENT REPORT
AR

FEASIBILY REPORT
FS

LA AND CLEARANCE  
CL

DETAILED PROJECT REPORT
DPR

TECHNICAL SCHEDULES
SCH
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Deliverable list 

Documents code GENERAL CODE 

CONTENT GENERAL 
CODE

A - GENERAL GA 
B - ALIGNMENT GA
B1 - ROADWAY TYPICAL SECTIONS GA
B2 - TUNNEL TYPICAL SECTIONS GA
C - GEOLOGY, HYDROGEOLOGY, 
HYDROLOGY, GEOTEHCNICS & 
GEOMECHANICS

GE

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 SI
I - DUMP AREAS DU
L – GENERAL HYDRAULIC ARRANGEMENT HY
M – MEP TUNNEL WORKS TMEP
N- MEP ROAD WORKS RMEP
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Deliverable list 

Documents code 

REVISION  

FIRST EMISSION A

REVISED EMISSIONS B, C, D ..

FIRST APPROVED REVISION 0 ( ZERO ) 

FURTHER REVISIONS 1,2,3 …
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Deliverable list 

Documents code 

REVISION  

FIRST EMISSION A

REVISED EMISSIONS B, C, D ..

FIRST APPROVED REVISION 0 ( ZERO ) 

FURTHER REVISIONS 1,2,3 …
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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?
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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?



Activities of the engineer

1. Site visit
2. Material approval
3. Quality :NCN - NCR
4. Design approval
5. Method statements approval
6. Contractor direction
7. Meetings 
8. Payments status 
9. Diary
10.Time Schedule 
11.Claim management



Activities of the engineer

1.Site visit

- Request for inspection
- Holding point
- Witness point
- Random visits
- Site visit report  



Activities of the engineer

2, Material approval

RFA 
Documents
Samples



Activities of the engineer

2, Material approval

RFA 
Documents
Samples



Activities of the engineer

2, Material approval

20160211 MAR 058 -
Approved.pdf



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

Tunnel
Primary
Support 
System
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RESS

Request
Excavation
Support 
System
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FACE MAPPING
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FACE MAPPING
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FACE MAPPING
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FACE MAPPING
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FACE MAPPING
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FACE MAPPING
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FACE MAPPING
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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, wormanship, 
skills, equipments , working
culture 



5, Method statements for tunnel
1. MS for site clearance and site installation 
2. MS for portal  construction ( included slope 

excavation ) 
3. MS for open cut of tunnel 
4. MS for cut & cover of tunnel 
5. MS for excavation and primary support of tunnel ( 

including face mapping in tunnel)
6. MS for drainage and waterproofing of tunnel 
7. MS for inner lining of tunnel
8. MS for monitoring and measurement of tunnel
9. 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

Method 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. 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. 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

NOT TAKE ROLE AND 
RESPONSABILTY OF 
THE CONTRACTOR 
AND OF THE 
CONTRACTOR 
DESIGNER 



Activities of the engineer

7. Meetings

Build a common
Language

- Weekly
- Fornightly
- Monthly

- FOURN
EXAMPLE



Activities of the engineer

7. Meetings

The Mom( minute of meeting ) is the toool
that allow the meeting be operational

MOM action
Signature
Silence agreement
Prepared on time 

- MOM example



Activities of the engineer

8 Payments status

• Lump sum contract
• Measurement contract

( or measure and value )  



Activities of the engineer

8 Payments status

• IPS Interim payment
Status

• IPC Certificate



Activities of the engineer



Activities of the engineer

Interim Payment Certificate

IPC cover
IPC summary
IPC NCN status 



Activities of the engineer

9 Diary and reports

A daily 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



Activities of the engineer

Execution Record Card 



10 Time schedule 

Gantt Diagram ( 1917 ) 
Milestones
Intermediate targets 



10 Time schedule 



10 Time schedule 



10 Time schedule 



10 Time schedule 



10 Time schedule 



10 Time schedule 



OPTION 1: SEPARATE EXCAVATION OF MAIN TUNNEL AND EXCAPE 
TUNNEL

BYASI 
STATION

DEVPRAYAG
STATION

NATM EXCAVATION TIME SCHEDULE

77



OPTION 1: SEPARATE EXCAVATION OF MAIN TUNNEL AND EXCAPE 
TUNNEL

BYASI 
STATION

DEVPRAYAG
STATION

OPTION 2: CREATION OF ADDITIONAL EXACAVTION FACES THROUGH 
CROSS PASSAGES

NATM EXCAVATION TIME SCHEDULE

78



NATM EXCAVATION TIME SCHEDULE

2 SHIFTS x 10 HOURS  change at portal 
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NATM EXCAVATION TIME SCHEDULE

3 SHIFTS x 8 HOURS  change at tunnel face 

4.9 YEARS
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11 Claim Management 



Conclusion

The main scope of  Project Management is to 
ensure that the Project will be completed :
• On time 
• 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 (???? )
• Hetic approach
• Cooperative skills
• Mutual respect
• Humility


