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ABSTRACT: An Integrated Management System (IMS), based on ISO 9001:2000, including occupational 
safety and health, risk, environmental and project specific management helps you to achieve the owner’s tar-
gets within expected time, quality and costs effectively and efficiently. 

1 HOW DOES A MANAGEMENT SYSTEM 
HELP YOU? 

A management system (MS) must increase your 
productivity – from your customer’s perspective as 
well – or it is useless .... 
Any MS is a tool to back up your leadership’s re-
sponsibility. The MS provides you with a minimum 
set of principles, rules and guidelines. It is always 
based on your clear and unambiguous commitment 
to reach the outlined targets. 

A management system establishes for you and 
your customer 

• a transparent and comprehensible project or-
der sequence 

• an unequivocal organization of interfaces and 
information flows 

• a common language. 
It is not a coincidence that on bids for complex pro-
jects the professional owner often requests a proof of 
application of a quality management system (QMS). 

The international norms ISO 9000 are today 
worldwide the best known and accepted standards in 
all questions of quality management (QM). 

Up to the end of December 2000, at least 400'000 
ISO 9000 certificates had been awarded in more 
than 150 countries worldwide; an increase of more 
than 60'000 certificates over the end of 1999 (ISO 
Survey, tenth cycle). 

The international norm ISO 9001:2000 “promotes 
the adoption of a process approach when develop-
ing, implementing and improving the effectiveness 
of a quality management system, to enhance cus-
tomer satisfaction by meeting customer’s require-
ments.” “...” “An activity using resources, and man-
aged in order to enable the transformation of inputs 
into outputs, can be considered as a process.” “...” 
“The application of a system within an organization, 

together with the identification and interactions of 
these processes, and their management, can be re-
ferred to as the “process approach” ”(ISO 
9001:2000, 0.2 Process approach). 
 
Figure 1. A possible QMS model 

 
 
Your quality management system ensures that all 

your core processes are 
• directed (managed) 
• controlled 
• transparent 
• comprehensible 
• effective and efficient 
• documented. 
Systematic documentation is a very important 

factor in the equation of success. However, in eve-
ryday operations it is always your own best execu-
tion that turns out to be the crucial factor. As we all 
know from our own experience, even the best docu-
mentation will never compensate for our effective 
performance in real life. But without an effective 
documentation even your best performance will 
never be good enough. 

http://www.moergeli.com/


As a rule of thumb, documentation contributes 
with about 30% to success, but 70% of a QMS are 
daily operations and continuous control of contradic-
tions between the two. 

3 WHY DO WE USE AN INTEGRATED 
MANAGEMENT SYSTEM IN TUNNELING? 

Any underground construction is considered to be a 
high risk environment. This is for several good rea-
sons: 

 
 

• rock/ground always remains unpredictable Figure 2. Continuous improvement process 

 

• unforseen water in big quantities can always 
be a big, crucial factor anywhere anytime 

• available space is very limited 
• heavy weight, high energy transport activities 
• darkness presumes, lights are rare 
• high construction noise 
• high temperatures, high moisture 
• dealing with explosives, high voltage 
• fresh air is very limited, etc 
In addition any underground activity normally 

brings with it a 
• high public profile 
• high capital investments 
• work schedules around the clock.  
All these puzzles bring about owners requests for 

at least some sort of proven quality management 
(quality assurance/control or whatever the preferred 
terminology will be). 

 
“In addition, the methodology known as “Plan-

Do-Check-Act” (PDCA) can be applied to all proc-
esses. PDCA can be briefly described as follows. 

Usually your various project partners are control-
ling the quality in their own sphere of venture – with 
or without a MS (qualified by ISO 9001). 

Plan: establish the objectives and processes nec-
essary to deliver results in accordance with cus-
tomer requirements and the organization’s poli-
cies. So far so good. But how are you covering the 

overlapping areas between the different enterprises? 
How do you ensure the achievement of your targets 
within time- and budget-frame? How can you guar-
antee standard guidelines and a common language? 

Do: implement the processes. 
Check: monitor and measure processes and prod-
uct against policies, objectives and requirements 
for the product and report the results. 

There is only one answer for you. You build up a 
project specific management (PQM): 

Act: take actions to continually improve process 
performance” (ISO 9001:2000, 0.2 Process ap-
proach). • define processes 
Please make sure that planning and controlling 

have nothing to do with checking and in no case are 
used as synonyms. 

• state responsibilities 
• appoint resources. 
The document specifying these interactions is 

normally referred to as a (project-specific quality) 
management plan (PQM-Plan). 

 
 
 To activate your PQM-Plan you have to 
 • train all concerned 

2 WHAT IS AN INTEGRATED MANAGEMENT 
SYSTEM? 

• implement the system 
• apply the system in your workday 
• maintain it periodically as needed. 

An Integrated Management System (IMS) enables 
on the basis of ISO 9001:2000 the full integration of 

A PQM is the only available tool to provide you 
with the utmost control of all interfaces between the 
different involved parties, companies and persons. • occupational safety and health (OSH) 

• risk management (RM) You don’t have to reinvent the wheel. The Swiss 
Society of Engineers and Architects (sia) provides 
you with Instruction-Sheet 2007 „Quality Manage-
ment in Constructions“ (Version 1997; currently un-
der revision and shortly reissued in German as well 
as in English) making the fundamental theories 
available to you. 

• environmental management (EM) 
• and other systems on request 

into your already existing MS. 
An IMS therefore helps you to 

• increase your efficiency 
• control your daily business effectively 
• improve your processes continuously versus 

Business Excellence (BE), Total Quality 
Management (TQM). 

Different large projects (in Switzerland e.g. Alp-
Transit, Rail 2000 etc) are some of the well-known, 
successful applications. 



4 HOW DO YOU PROFIT FROM AN 
INTEGRATED MANAGEMENT SYSTEM IN 
TUNNELING? 

5 WHERE HAS AN INTEGRATED 
MANAGEMENT SYSTEM IN TUNNELING 
ALREADY BEEN USED? 

Integrate occupational safety and health into your 
management system: 

An random selection of several (larger) tunneling 
projects in Switzerland (CH) in which the author is 
currently involved, may illustrate the benefits of an 
IMS approach for controlling the construction proc-
esses and their inherent risks. 

1. start with a clear, unambiguous commitment 
2. define responsibilities (management and 

crew) 
3. define/integrate the documentation into your 

MS 5.1 AlpTransit, Gotthard Base Tunnel/Switzerland 4. analyze the risks of your business/tasks (e.g. 
by the Swiss suva method) Figure 3. European Highspeed Railway Links 

 

5. set up an OSH-Plan including all legal and 
statutory requirements 

6. prepare action plans for a) emergencies, b) 
special operations, c) maintenance and d) 
your normal operations 

7. train your crew 
8. implement and deploy your plans 
9. check and assess your system’s effectiveness 

by Internal Audits (measure => analyze => 
improve) 

10. review and improve your system periodically. 
Experience shows that measuring, analyzing and 
improving the system are for most of us the most 
difficult, but valuable tasks. They turn out to be the 
source of real added value if performed systemati-
cally. 

Failures often result due to an apparent lack of 
quantitative goals (visions/commitments broken 
down in figures). Without clearly defined, “hands-
on” process targets at the very beginning, you will 
never end up with any measurable benchmarks at the 
end of the day. And to end up with measurable re-
sults, you have to define your measuring tools first. 

Once you have mastered these tasks successfully, 
there are a lot of directly measurable profits such as: 

• less risks 
• any remaining risks transparently controlled 
• higher safety and security (Picture courtesy of AIB) 
• less accidents  
• less “ Monday Blues” Figure 4. Fastest European transalpine lines cross Switzerland 
• higher staff’s satisfaction 

 

• a smaller fluctuation rate 
• less Total Cost of Ownership (TCO) 
• less construction costs 
• faster construction process 
• less environmental impact 
• higher owner’s satisfaction 
• a better public image 
• reduction of your (product/third party) liabil-

ity. 

(Picture courtesy of ATG) 



Figure 8. Gotthard Base Tunnel: Tunnel scheme Figure 5. New railway lines in Switzerland 

  
(Picture courtesy of ATG) (Picture courtesy of ATG) 

  
  
  

Figure 9. Gotthard Base Tunnel: Emergency exit system Figure 6. Gotthard Base Tunnel: A level railway system 

 
 (Picture courtesy of ATG) 

(Picture courtesy of ATG)  
  
  
 Figure 10. Gotthard Base Tunnel: Geological profile 

Figure 7. Gotthard Base Tunnel: Overview tunnel layout 

  
(Picture courtesy of AIB) 

(Picture courtesy of ATG) 



Figure 14. Sedrun: Underground installation for shaft sinking Figure 11. Gotthard Base Tunnel: Standard cross section 

  
(Picture courtesy of MBT) (Picture courtesy of ATG)      

 
5.2 Gotthard Base Tunnel, Lot 360, Tunnel Sedrun  

  Figure 15. Shaft sinking Sedrun  
Figure 12. Selected project data Lot 360, Tunnel Sedrun 
Owner AlpTransit Gotthard AG 
Project Gotthard Base Tunnel 
Location Sedrun, Canton of Grisons/ 

Switzerland 
Lot 360, Tunnel Sedrun 
Designer & 
Client Representative 

IG GBTS 

Contractor ...?* 
Tunnel length Ca 14'000 m 
Cross sections Ca 60 – 140 m2 
Construction method Drill & blast 
Tunnel construction costs Not (yet) disclosed* 
Construction time frame 06/2002 – Ca 06/2012 
Project status (11/2001) Award expected for 12/2001* 
Author’s mandate Assistance for one bidding joint 

venture in negotiations with the 
owner 

 
(Picture courtesy of MBT) 

 
 

* An update on the current project status can be offered 
through a presentation at the AUA Conference. 

 
 For more information please log on to the owner’s website 

http://www.alptransit.ch – thank you.  
  
  

Figure 16. Sedrun: Shaft bottom Figure 13. Gotthard Base Tunnel: Sedrun Overview 

  
(Picture courtesy of AIB) (Picture courtesy of MBT) 
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Figure 20. Amsteg Access: Boring at the face Figure 17. Sedrun: Shaft bottom 

 

 
(Picture courtesy of MBT) 

 
(Picture courtesy of AZA) 

 
5.3 Gotthard Base Tunnel, Lot 251, Amsteg Access  

     Figure 18. Selected project data Amsteg Access 
Owner AlpTransit Gotthard AG 
Project Gotthard Base Tunnel 
Location Amsteg, Canton Uri/Switzerland 
Lot 251, Amsteg Access 
Designer & 
Client Representative 

ING GBTN 

Contractor ARGE Zugangsstollen Amsteg 
(AZA) 

Tunnel length Ca 1'800 m 
Cross section Ca 60 m2 
Construction method Drill & blast 
Tunnel construction costs Ca CHF 25 M/USD 15 M* 
Construction time frame 10/1999 – 06/2001 
Project status (11/2001) Finished** 
Author’s mandate Contractor’s support in PQM, In-

ternal Auditing, OSH, Price In-
crease Calculation with Object 
Index-Procedure (OIV) by sia 
118/121 

Figure 21. Amsteg Access: Charging liquid explosives 

 
(Picture courtesy of AZA) 

 *   USD = Ca CHF 1.67 (11/2001) 
 ** For more information please log on to the owner’s website 

http://www.alptransit.ch – thank you.  
  
 Figure 19. Amsteg Access: Boring with computer assisted 

jumbo Figure 22. Amsteg Access: Charging the face 

  
(Picture courtesy of AZA) (Picture courtesy of AZA) 
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5.4 Engelberg Tunnel Figure 26. Engelberg Tunnel: South Portal 

 
 

Figure 23. Selected project data Engelberg Tunnel 
Owner Luzern Stans Engelbergbahn 

LSE 
Project Steilrampe Tunnel Engelberg 
Location Grafenort (near Luzern)/ 

Switzerland 
Lot North + South 
Designer & 
Client Representative 

Bucher + Dillier Ingenieu-
runternehmung AG + IG LSE 

Contractor ARGE Tunnel Engelberg (ATE) 
Tunnel length Ca 4'040 m 
Cross section Ca 30 m2 
Construction method Drill & blast 
Tunnel construction costs Ca CHF 42 M/USD 25 M* 
Construction time frame 05/2001 – Ca 07/2004 
Project status (11/2001) Under Construction** 
Author’s mandate Contractor’s support for OSH by 

suva’s Integral Safety Plan 

 
(Picture courtesy of ATE) 

 
 
 

*    USD = Ca CHF 1.67 (11/2001) Figure 27. Engelberg Tunnel: North tunnel 
** An update on the current project status can be offered 
through a presentation at the AUA Conference. 

 

For more information please log on to the contractor’s website 
http://www.ast-holzmann.at – thank you. 

 
Figure 24. Engelberg Tunnel: Site installation at south portal 

 

(Picture courtesy of ATE) 
 
 
 
 
 (Picture courtesy of ATE) 
  

6 CONCLUSIONS Figure 25. Engelberg Tunnel: Acces bridge to tunnel south por-
tal area 

 

6.1 What is quality management in operation? 
The well known ISO 9001:2000 defines the world-
wide accepted basis of quality management. 
Quality management stands for continual improve-
ment through controlled processes. 
A complete documentation trail is a fundamental key 
to success. However in everyday’s practice the cru-
cial factor to an effective and efficient improvement 
of an organization‘s performance is full, unambigu-
ous commitment, dedication and the executive’s 
ability to live up to the standards of a quality ma-
nagement system (QMS). It consists of about 30% 

(Picture courtesy of ATE) 
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7 ACKNOWLEDGMENTS documentation, 70% operation and continuous con-
trol of contradictions between the two. 

Figure 28. AST-Holzmann logo 

 

6.2 What is an Integrated Management System? 
An Integrated Management System (IMS) controls 
the latest state of the art for 

all relevant core processes of any involved and 
interested parties by ISO 9001:2000 

• 

• 

• 
• 
• 
• 

 
all relevant statutory and regulatory requirements 
as well as technical standards 

Figure 29. AlpTransit Gotthard AG (ATG) logo 

 

occupational safety and health 
a full risk management 
an environmental management 
all interfaces between all parties, including the 
owner by a project-specific MS (PQM) 

 
 

6.3 Why do we use an Integrated Management 
System in tunneling? 

 The owner often requests a highly developed QMS 
by his contractors. However, there is plain evidence 
that it is in the very interest of all parties involved, 
especially contractors, to control their production 
processes by an IMS (or at least integrate their own 
MS into a PQM). 

Figure 30. MBT logo 

 

 
 

 6.4 What are your profits from Integrated 
Management Systems in tunneling? The author thanks and acknowledges the very com-

petent support and kind provision of plans, schemes 
and pictures by: Measurable profits are: 

• less risks AST-Holzmann Baugesellschaft m. b. H. 
(http://www.ast-holzmann.at), Mr H. Zelenka, 
Mr R. Steinscherer, Mr F. Kapfinger and many 
others and their efficient crews on site 

• 
• any remaining risks transparently controlled 
• higher safety and security 
• less accidents 
• less “ Monday Blues” AlpTransit (ATG), Mr K. Aerni, Mr P. Unter-

schuetz with their team 
• 

• 
• 

• higher staff’s satisfaction 
• a smaller fluctuation rate Client Engineer & Representative IG GBTS 
• less Total Cost of Ownership (TCO) MBT International Underground Construction 

Group • less construction costs 
• faster construction process Without their big help this document would not 

have been possible. • less environmental impact 
• higher owner’s satisfaction The biggest thanks go to all crews on site safely 

coping with the unforeseeable as their daily routine. 
Every day they move into places where no human 
being has ever been before. Always just one small 
step for a man, but a giant leap for mankind ... 

• a better public image 
• reduce your (product/third party) liability. 
 
 
 The author’s apologies go to the readers for any 

inconvenience dealing with small print, reduced ta-
bles and pictures. 

 
 
 The original paper will be available for download 

on http://www.moergeli.com/archive.htm after the 
AUA Conference 2002, May 18 – 22, The Westin, 
Seattle, WA/USA. 

 
 
 

http://www.ast-holzmann.at/
http://www.moergeli.com/archive.htm


8 ABBREVIATIONS 

Table 31. Abbreviations 
# Abbr Definition/Explanation 
1.  # Number, No 
2.  $ US dollar, $, USD 
3.  ≈ about, circa 
4.  (...) option or issue date 
5.  “...” Quotation (within quotation marks) 
6.  / or 
7.  [...] dimension and/or directions/instructions 
8.  + and 
9.  => [goal/target] 
10.  abbr abbreviation 
11.  am Alfred MOERGELI 
12.  ARGE joint venture (German: Arbeitsgemein-

schaft) 
13.  ATE Joint venture Tunnel Engelberg (German: 

ARGE Tunnel Engelberg): Achermann AG 
- AST) 

14.  AUA American Underground-Construction Asso-
ciation 

15.  AZA Joint venture Amsteg Access (German: 
ARGE Zugangsstollen Amsteg): Wüest AG 
- AST) 

16.  BE Business Excellence (TQM) 
17.  ca circa, about 
18.  CH Switzerland 
19.  CHF Swiss Franc, always without VAT if no 

other mention 
20.  CL checklist 
21.  D & B Drill & blast 
22.  Doc(u) document 
23.  e.g. for example (Latin: example gratia) 
24.  EM Environmental management 
25.  engl English 
26.  GBTN/ 

GBTS 
Gotthard Base Tunnel North/South (Ger-
man: Gotthard Basis Tunnel Nord/Süd) 

27.  M Management (leadership) 
28.  M Million 
29.  m(+)m moergeli + moergeli 

consulting engineering 
30.  Mio Million 
31.  MS Management system 
32.  OIV Object Index-Procedure (German: Objekt-

Index-Verfahren) 
33.  OSH Occupational Safety and Health 
34.  P(Q)M Project-specific (Quality) Management 
35.  PQM project-specific Quality Management 
36.  (P)Q(M) 

Plan 
(project-specific) Quality (Management) 
Plan 

37.  Q- Quality-... 
38.  QM Quality Management 
39.  QMDoc Quality Management Documentation 
40.  QME Quality Management Executive 
41.  QMS Quality Management System 
42.  RM Risk management 
43.  S staff 
44.  sia Swiss society of engineers and architects 

(German: Schweizerischer Ingenieur- und 
Architekten-Verein) 

45.  suva Swiss National Accident Insurance Fund 
46.  TQM Total Quality Management (BE) 

All abbreviations/terms can be used in singular or plural, with 
or without capital letters and with or without a period when ab-
breviated. All abbreviations/terms are explained in the text 
upon their first use. 
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