TUNNEL
ENGINEERING
HANDBOOK

Edited by
John O. Bickel

Cwil & Structural Engineer Graduate
Swiss Federal Institute of Technology
Former Partner now Principal Associate
Consultant
Parsons, Brinckerhoff, Quade & Douglas
Engineers, Architects, Planners.

T. R. Kuesel

Senior Vice President
Parsons, Brinckerhoff, Quade & Douglas
Engineers, Architects, Planners.
Member National Academy of Engineering

KRIEGER PUBLISHING COMPANY
MALABAR, FLORIDA
1992



Contents

Preface v

-

3

Tunnel Characteristics, John O. Bickel 1
Clearances and Alignment,

John O. Bickel 4
Preliminary Investigations,
R. Kenneth Dodds 11

Tunnel Surveys and Alignment Control,
Edward W. Peterson and

Peter K. Frobenius 35
. Soft Ground Tunneling,

T. G. McCusker 70

Shield Tunnels, Robert S. Mayo 93

Rock Tunnels, Lyman D, Wilbur 123

Mixed Face Tunneling,

Lyman D. Wilbur 208

Shafts, Robert J. Jenny 212
. Tunnel-Boring Machines,

J. George Thon 235
. Materials Handling and Construction

Plant, A. A. Mathews 279
. Shotcrete, Edward E. Mason and

Robin Mason 335
. Sunken Tube Tunnels,

John O. Bickel and Donald N. Tanner 354

14. Cut-and-Cover Construction,
D. J. Morton
15. Subway Construction, D, J. Morton
16. Safety Provisions, Robert J. Jenny
17. Tunnel Finish, Donald N. Tanner
18. Service Buildings, John O. Bickel
19. Tunnel Ventilation,
Arthur G. Bendelius
Tunnel Lighting,
Michael A. Marszalowicz
21. Power Supply, Distribution and
Control, Michael A. Marszalowicz
22. Signal and Communication Systems,
Donald N. Tanner and
Michael A. Marszalosicz
23. Fire Protection,
Arthur G, Bendelius
24, Drainage Systems,
Arthur G. Bendelius
25. Tunnel Operation and Maintenance,
John O. Bickel
Index

395
417
445
456
477
483
564

588

608

619

631

652
657

vii



