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ACI Committee Reports, Guides, and Commentaries are 
intended for guidance in planning, designing, executing, and 
inspecting construction. This document is intended for the use 

and limitations of its content and recommendations and who 
will accept responsibility for the application of the material it 
contains. The American Concrete Institute disclaims any and 
all responsibility for the stated principles. The Institute shall 
not be liable for any loss or damage arising therefrom.
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they shall be restated in mandatory language for incorporation 
by the Architect/Engineer.

ACI 533.5R-20 was adopted and published April 2020.
Copyright © 2020, American Concrete Institute.
All rights reserved including rights of reproduction and use in any form or by any 

means, including the making of copies by any photo process, or by electronic or me-
chanical device, printed, written, or oral, or recording for sound or visual reproduction 
or for use in any knowledge or retrieval system or device, unless permission in writing 
is obtained from the copyright proprietors.

The worldwide trend in construction is toward mechanization 

and automation. This trend has led to continued rapid progress 

of mechanized tunneling. Advantages over conventional tunnel 

construction methods include, but are not limited to, occupational 

health and safety, faster advance rates, and reducing construction 

labor requirements. Mechanized tunneling in soft ground using 

tunnel boring machines is often associated with installing precast 

concrete segmental lining. However, very little industry-wide guid-

ance has been provided by practice and code organizations. This 

document provides guidelines for precast concrete tunnel segments, 

including the most recent developments and practical experience, 

in addition to information on all aspects of design and construc-

tion. These guidelines are based on the knowledge and the expe-

rience gained on numerous precast tunnel projects in the United 

States, and available national and international guidelines often 

used as industry references.
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CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction
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-
-

1.2—Scope

-

-

-
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CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation
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Fig. 1.1�Main parts of a typical TBM of earth-pressure balance (EPB) type, which is used for soft ground tunneling.
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2.2—De�nitions

-

annular gap

circumferential joint -

connections -

counter key segments

crosscut

crown
earth-pressure balance tunnel boring machine

extrados

gasket

guiding rod
-

ground
intrados

invert
joint misalignment

key segment -

longitudinal joint

one-pass lining

ovalization

packer -
-

portal
reverse key segment
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ring width (ring length)

segment

segment thickness

shield

soft ground

springline

tail void

tunnel boring machine

tunnel boring machine backup

-

test ring

thrust jacks

tunnel cover

two-pass lining

CHAPTER 3—DESIGN PHILOSOPHY AND 

SEGMENTAL RING GEOMETRY

3.1—Load and resistance factor design

-

3.2—Governing load cases and load factors

-

-

-

U

3.3—Design approach

fc -
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3.4—Segmental ring geometry and systems

-

3.4.1 Internal diameter of the bored tunnel� -

-

-

-
-

-

Table 3.2—Required strength (U) for governing load cases (ACI 544.7R)

Load case Required strength (U)

U w

U w ± F

U = w ± F

U w

U J

U w ± Pgr

U w ± Pgr

U w ± WAp  EH + EV P

U w ± WAp EH + EV  P

U Mdistortion

Fig. 3.4.1�Schematics of interior space of TBM-bored road 

tunnels: (a) typical section; and (b) section at low-point 

pump station.
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