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Sanitary sewers carry corrosive effluents which result in the additional generation of a corrosive 
atmosphere within the pipe. Hydrogen sulfide generation and condensation on the pipe wall results 
formation of sulfuric acid. Industrial waste and chemicals adds indeterminate additional corrosive 
potential to the natural corrosive sanitary sewerage. Furthermore as water becomes more precious and 
valuable, the concentrations of the effluent will rise and the historical performance expectations of many 
pipe materials will be challenged by the higher chemical concentrations. Stresses from external loading 
and resulting deflection of some materials accelerated the effects of corrosion. Some pipe materials are 
even deleteriously affected by the presence of water. 
 
Installation of jacking pipes by microtunneling and more traditional pipe jacking methods are well 
established trenchless methods. These methods have the advantage of minimizing surface disruption, 
economically advantageous in deep installations, long term green foot print where pump stations and the 
operating energy are eliminated and where ground water is above the pipe grade. Trenchless installation 
of new pipes is accepted and its use is accelerating. 
 
Microtunneling pipes requires adequate strength to transfer jacking loads from the shaft to the face of the 
machine. The loads are a combination of face pressure, cutter engagement force and friction between 
the exterior of the pipe and the soil. These forces can total in hundreds of tons with longer drives and 
larger diameters resulting in higher loads. 
 
Materials used for jacking pipes have varying advantages and disadvantage. The owner and the installer 
may have differing perspectives and criteria for selection of pipes. For instance pipe longevity is essential 
for an owner to amortize long term return on investment and to build residual asset value. An installer is 
primarily concerned of installation cost over the short term. The installer and owner may often result in 
the same selection of ideal material but sometimes the selections would not be equal. The owner has the 
burden for selecting long term performance, financial responsibility and building residual wealth from 
assets that long exceed amortization requirements of financing.  
 
It is essential for the designer and owner to understand the selection of pipes for ease of installation, 
maintenance costs and long term life. It is of major economic significance. The selection process is more 
complicated than in the past. New materials are developed or used in new ways to make pipes. There 
have been many pipes introduced over the years that are no longer available due to poor performance. 
Poor longevity has frequently been the demise of pipes. 
 
Impact to the public when pipes are installed in new or less developed areas in preparation for future 
growth and expansion are often low. Utilities are expensive to install and repair, but even more so after 
growth has occurred. A street that may have been moderately traveled grows to be an essential corridor. 
Replacement/repair at a later date can still be accomplished, but at a higher impact to the public/social 
cost than during the original construction and/or with techniques that are less disruptive but more 
expensive. The desire for less impact to the public is translated through public expression and even voter 
dissatisfaction. It has become a larger driver in installation/rehabilitation repair method selection. 
Installations that use designs and requiring materials that have long term cost advantages should be 
selected. The oft repeated adage, “If you can’t afford to do it correctly the first time, can you afford to do it 
twice?”comes to mind. 
 
The following table is generated from assembly of information in manufacturing standards, papers  and 
manufacturer’s product literature: 
 
 



Sewer Pipe Material 
for Microtunneling  

Strength of 
Pipe Material 
at 50 yrs  

Initial Internal 
Corrosion 
resistance 

Initial External 
Corrosion 
resistance  

Jacking 
strength 

1
 

Design 
Basis 

Typical 
Seal 
Pressure 
Rating 

Longevity, 
Greater than 100 
Years 

 

GRP, glass fibers, 

sand, polyester 
50% of initial, 
loss of cross 
linking 
naturally 
occurs – 
accelerated 
by stress and 
corrosion 
elements. 
Water 

damage.
2
 
3
 
4
 

Good, 1 pH – 
10 pH (based 
upon 1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  
increase  

Good, 1 pH – 
10 pH (based 
upon 1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  
increase

5
 

Low Flexible >2bar Poor, 
extrapolated 
from 50% 
strength 
deterioration at 
50 years, 
corrosion 
acceleration 
with stress and 
molecule linking 
failures with 
age.

6
 

GRP, glass fibers, 

sand, polyester, 
vinyl ester interior 
coating 

50% of initial, 
loss of cross 
linking 
naturally 
occurs – 
accelerated 
by stress and 
corrosion 

elements.
2
 
3
 
4
 

Very good, 1 
pH – 10 pH 
(based upon 
1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  
increase 

Very Good, 1 
pH – 10 pH 
(based upon 
1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  
increase 

Low Flexible >2 bar Poor, 
extrapolated 
from 50% 
strength 
deterioration at 
50 years, 
corrosion 
acceleration 
with stress and 
molecule linking 
failures with 

age.
6
 

Polymer 
Concrete, graded 

sand and gravel, 
polyester 

50% of initial, 
loss of cross 
linking 
naturally 
occurs – 
accelerated 
by stress and 
corrosion 

elements.
2
 
3
 
4 

7
 

Good, 1 pH – 
10 pH (based 
upon 1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  

increase 
7
 

Good, 1 pH – 
10 pH (based 
upon 1.15 yr. 
extrapolation 
at 22 deg C. 
deteriorates 
with 
temperature  
increase 

High Rigid >2 bar Poor, 
extrapolated 
from 50% 
strength 
deterioration at 
50 years, 
corrosion 
acceleration 
with stress and 
molecule linking 
failures with 

age. 
6
 
8
 

Reinforced 
Concrete, sand, 

aggregates and 
cement 

100%, less 
corrosion of 
concrete & 
rebar 

Poor, in 
corrosive 

conditions 
9
 
10

 
11

 

Poor, in 
corrosive 
conditions 

11
 

High Rigid >1 bar Poor, 
in applications 
with internal or 
external 
corrosion 

environment 
9
 

Reinforced 
Concrete with 
Plastic Liner, 

concrete, sand, 
aggregates and 
cement with a cast 
plastic liner  

100%, less 
corrosion of 
concrete & 
rebar 

Moderate, 
liners have 
shown short 
and moderate 
life <50 years. 
12

 

Poor, in 
corrosive 

conditions 
11

 
13 

High Rigid >1 bar Poor, 
in applications 
with internal or 
external 
corrosion 
environment 

Steel 100% where 
there are no 
corrosion 
effects 

Very poor Very poor High to 
Low, 

depending 
upon wall 
thickness 

 Welded Poor, if 
corrosion 
possible Good, 
if no corrosion 

present 
13

  

Vitrified Clay, 

high temperature 
fired structural 
ceramic 

100% 
14

 
15

 
16

 Excellent, ph 

0 to pH 14 
15

 

Excellent,   0 
pH to 14 pH 
15

 

High Rigid >2 bar 
17

 
18

 Excellent, 
demonstrated 
long life 

19
  

 



Conclusion: 
 
The considered selection of pipe materials is an essential element in project design and development of 
specifications. Pipe selection is essential to long life cycle installations that build asset value and provide 
economical service.  
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