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NDI PROJECT

FREMONT SEWER
REPLACEMENT

recent sewer project in Fremon
A California, U.S.A. comprised th
installation and rehabilitation o
over 10,225 ftof 12 inand 18 ini.d. pipeling.

and 20 ft below ground surface.

WORKS

It was decided to utilise microtunnelling t
install some 2,860 ft of the 18 inch diameter
pipe with open cut being used for the
remainder. Initial indications showed that
ground conditions would comprise mediu
stiff sandy clays and clayey sands, loose|to
medium dense silty and sandy soils and
medium dense to dense gravels. Ground
water levels were expected to be below theRemoving the microtunneller at the end of the drive.
projected invert of the new pipelines. The

contract documents specified the 12 in andAfter competitive bidding the contract was equipped with a 26 in diameter cutting head
18 in diameter open cut works should he awarded to Mountain Cascade, Inc (MCJ) with a crusher chamber, high pressure water
laid using PVC pipe whilst the 18 in of Livermore, California, with Nada Pacifig jets and bentonite ports in the tailes shield.
diameter microtunnels were to be either of Caruthers, California as its micror MCIs bid included the microtunnelling
vitrified clay or fibreglass reinforced plastic tunnelling subcontractor, utilising an being completed with the clay pipes.
mortar pipe. Akkerman SL24 slurry boring maching At an early partnering session on the
project potential difficulties were dis-
cussed in relation to the microtunnelling
works including the long drive lengths,
several of the 19 proposed drives being oyer
320 ft long, and the possible presence| of
cobbles and boulders within the pipe route
which might cause difficulties for the
microtunneller and clay pipes specified fin
the contract.
Drive length was a concern due to the
inability to use intermediate jacking stations
in the pipeline or booster pumps in the 3jin
diameter slurry lines. Also, should the
microtunneller encounter boulders greater
than 8 in diameter, it was expected that
boring would have to cease. This possibiljty
also raised concerns for the clay pipe in that
boulders by-passed by the cutter head might
settle onto the new pipe causing poijnt
loadings high enough to fracture the pipeli
or that, on the longer drives, jacking forces
could reach levels which would cause the
lead pipes in the pipejack to fail (in excess
of the 190 t limit of the pipes).

The partnering process led to a sugges-
Delivery to site of the 24 in diameter polycrete pipes from Meyer Germany. tion from MCI/Nada that, in drives over

all e
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360 ft long vitrified clay pipes be replaced durability would also overcome concerrls target due to a plugging of a slurry ling.

by Polycrete pipes manufactured by Meyer about boulder point loads after installatio
Rohr & Schacht of Germany. The Sanitary Authority accepted th
Polycrete pipe comprises a plastic com- proposal agreeing to adjust pricing leve

n. During efforts to recover the microtunneller,
e it was discovered that the three leading clay
Is pipes were severely cracked. In attempting

posite material made of sand, gravel, to cover the additional costs of shipping the 0 push these damaged sections into the

polyester resin and quartz powder which |is Meyer pipes.
formed and cured in moulds and post-
ured in a kiln. The pipes contain no steel
reinforcing and are designed to withstand DRIVES
high compressive loads whilst bein - ] -
corrosion resistant. Use on the FremontMicrotunnelling work started prior to the
project would be its first application in arrival of the Polycrete pipes using th
North America, despite previous wide use available clay units. On the first drive borin
in Europe. The contractors also felt that its c@ased some 120 ft short of the 350 ft

POLYCRETE® Jacking Pipes

QUALITY AND SAFETY ABOVE ALL

Pipe jacking requires high quality pipes
POLYCRETE® Jacking Pipes stand out for:

* high compressive strength = high jacking
force and maximum safety

e smooth, even, non-absorbing
outer pipe surface = reduces friction

e parallel pipe ends = provides uniform
distribution of jacking forces

¢ high dimensional accuracy = no ovality,
tight joints and perfectly matching pipes

e elasticity = reduced point loading and risk
of rupture

¢ high corrosion resistance = reliability
throughout a long service life

* tested fatigue strength under cyclic
load = installations under German, Canadian
and U.S. railroad fracks have been approved

Your project can benefit
from these advantages.
Just contactus.

The earlier, the better.
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Meyer Rohr + Schacht GmbH
Otto-Brenner-Strasse 5
D-21337LUNEBURG/GERMANY
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Fax: +49 (4131)953-255
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recovery shaft for removal the cracked
spread. It was decided to complete the drive
in open cut.
The planned second microtunnel drive,
beneath an over head rail crossing, did hot
start due to the presence of boulders in both
o start and reception shafts. This was also
g completed by open cut.
A second drive which did start ceased some
90 ft short of its target again due to a rock
plugged slurry line. This was again
completed in opencut.
Observations made in several test pits |ed
the project team to stop using clay pipes
altogether. Four proposed drives in what was
expected to be very cobbly ground were
completed using open cut and short. auger
bores at crossing points. On four other
proposed drives, of lengths between 90|an
127 ft, 30 in diameter steel cased auger
bores were utilised to cross under tree-lined
roadways. PVC pipe was installed insigde
the casing with cellular concrete being used
to grout the pipes into place.
Nada did complete one further microtunnel
drive whilst awaiting the arrival of th
Polycrete pipes from Germany. This ran
under an expressway and was installed using
welded steel casing.
Arrival of the Meyer pipe allowed com-
mencement of the fourth drive, a 362 ft run
which was completed in just two days.
In all some 5 drives were completed using
the Polycrete pipes. Jacking loads during the
drives ranged from 200 to 310 t. Despite
these loadings post installation inspectipn
of the new pipelines showed the joints,
which comprised a glass-fibre reinforced
plastic collar with a joint seal, appeared |to
be sound. Each pipe was also successfully
pressure tested.
A final microtunnelled drive was carried out
using Permalok steel pipe casing. This was
a trial bore of 384 ft to show th
compatibility of the pipe to the technigue
in such applications.
Despite the problems, the partnering
methodology and the attitude of ’get |it
built’ adopted by both owner and contr
tors led to the successful completion of the
contract.
Technical assistance and field enginegr-
ing services were provided to the project
construction manager, O'Brien-Krietzberg
(San Francisco), by Jacobs Associates of
San Francisco. The project design was
vided by Montgomery Watson of Walnut
Creek, California.

by Dan Adams

Jacobs Associates
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CURVED DRIVES
ROUND
MORSBROICH CASTLE

/

Meyer Polycrete pipe being positioned during the Morsbroich Castle pipejacking project.

growing estate which was proposed as longwhich would have necessitated the drajn-
property access around the site pfago as 1980. This was, however, not possibleng of the moat. In addition to this a 60 m
Morsbroich Castle in Leverkusen, due to a veto exercised by the propertycopse of trees aged at about 100 years
Germany has, for some time, prevented theowners and tenants. would have had to be cut. down. This route
extension of the DN 800 combined water A second attempt to find a route started intoo was rejected, this time by the land-
collector sewer which runs between mid-1990 with a proposal to tunnel in g scape committee.
Schlebusch and Leverkusen just north |of straight line under the castle. The Building
Kd&ln, Germany. The capacity of the existing Surveyors Office insisted that no subsidence SOLUTION
450 m long DN 400 sewage system hascould be allowed due to the historic listed
limited extension of the Schlebusch district buildings along the route. It was known that Despite the problems encountered in earjier
and the drainage of other areas in thethese buildings had poor rubble foundatiopsplans the growth of trenchless technology
vicinity. The DN 800 sewer was designed which could easily be disturbed. Test boring eventually offered a solution to the
as a replacement for the existing line to of the area showed that this option could Morsbroich Castle dilemma.
alleviate this problem. Various routes for the not be carried out to the exclusion of gll A plan was drawn up which include]
new sewer were considered in an attemptsubsidence and so the plan was rejected. the driving of a straight 195 m lon
to meet all of the environmental, cultural In early 1991, a further option was put DN 800 pipejacked installation along tH
and property protection requirements. forward where three open-cut lengths of Auerweg, an approach road to the castl
pipeline would be installed on a polygonal This was to be followed by the curve
OPTIONS layout following the periphery of the castle pipejacking of a DN 1200, 212 m lon
moat. Ground conditions found during installation alongside the castle moat w
The simplest route was a straight open-gutinvestigation of this route proved to be two DN 800 pipes being laid, of 20 m an
operation through the Morsbroich fruit extremely permeable sand and gravell8 m length respectively, on both sides

l 'nfavourable soil conditions an
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the main pipe to allow for connection wit
the existing sewer.

material with good flow characteristics and
long-lasting watertight joints. As well as

The straight line sections of the proposedthis the pipe was also required to withstand The contract for the pipe was awarded
project proved easy to plan with the degreehigh eccentric loading, as would be applied Meyer of Lineburg,

of knowledge currently available to the during the curved pipejack, whils
industry. The curved section however proved maintaining a tight joint with the angular
more difficult with specialist companies deflection caused by the curved route.
being consulted on the practicalities of suchIn the event, the client, Leverkusen City an
a plan.

the Civil and Underground Engineering material as meeting all of the criteria laid

Office, to be made of a corrosion resistamt down by the engineers.
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dThe first drives to be installed were two

o _ _ Wayss & Freytag and Philip Holzmann, the straight lengths of 147 m and 45 m respec-
As for the pipe itself, this was required, by contractor, chose polymer concrete pipejyely the first taking 10 days to complete and

DRIVES

manufacturer of
Polycrete pipe. Not only could Meyer supply
the pipe in the required material but also
the short time frame required by the project.

the second 4 days. The smooth outer diame-
ters of the jacking pipes helped @chieve
advance rates of up to 20 m/d (10 pipes).
The curved section of the driving opera-
tions required called for particular para-
meters to be maintained including t
curve radius of 115 m and a strict gradient
of 1:138. The curve negated use of laser
alignment for directional control and so

main measurements were carried out once
each week with the pipe position being

monitored up to four times per day using

electromagnetic detection.
In the event, the combined monitoring pf
the pipe alignment proved excellent with| a
maximum horizontal deviation off route of
only 80 mm being recorded.
The sewer alignment runs just 2 m benegth
the bed of the castle moat and only 4.5 m to
one side of it, indicating the need for

watertight jointing in the extremely wet

conditions. The 212 m length was to be
installed in one continuous run using two

main jacking units, each with a capacity of
560 t, and two intermediate jacking stations,
each with a capacity of 420 t.
The Meyer-manufactured pipes were
designed to withstand axial forces of up|to
600 t, having a wall thickness of 145 mm.
To achieve the optimum radius of curvatyre
and minimise eccentric jacking forces the
pipes for the curved run were made in 1jm
lengths. Jacking force distribution rings

were fitted in each pipe joint and were made
of knotless, wedge-shaped soft wood |to
distribute, as well as centralise, the forges
on the pipe, thus stabilising the jacking of
the curved section.
The work was completed within a 52 week
period without any harm befalling the local

environment or the listed buildings on the
site. The estimated cost of the whole project
has been put at DM 2.4 million, with the
Polycrete pipes fully maintaining thejr
expected performance throughout the
scheme.

by Dipl.Ing. Jirgen Funke

Project Manager, Leverkusen City

For further details contact:
Meyer Rohr + Schacht GmbH, Otto-Brenner:
Strasse 5, D-21337 Luneburg, Germany,
Tel: (+49 4131) 953-0, Fax 953255

© Mining Journal Ltd. 1994
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POLYMER CONCRETE
PIPES

ighly filled thermosetting resin
H concrete has been used for decadeg

in the chemical industry, engineerin
construction (machine foundations), the
huilding industry (facade products and
sanitary items), and in electrical engineer-
ing.
This is due mainly to a number of favourable
properties including strength, elasticity and
corrosion resistance. The material, also
commonly described as polymer concrete|or
mineral casting, comprises the bonding
agent, the thermosetting resin, and a large
proportion of mainly mineral fillers.
The development of pipes in polymer
concrete dates from the early 1960s. The
aim was to achieve a substantial increase
in both resistance to chemical attack fro
the inside and outside, and strength in terms
of stresses from external and internal
loads whilst retaining the economical
advantages of the pipe as a pre-fabricate
finished part (1).
Up to 1969 around 50,000 t of polymer
concrete pipe had been manufactured|ineconomic alternative to other corrosio
Germany in nominal diameters from DN regjstant pipe materials.
300 to DN 3,500 using either polyester or
epoxy resins as the bonding agent in either
prestressed reinforced or plain designs. T e-POLYMER CONCRETE
se were mainly used and tested as wast
water collectors in the chemical industry - 8 . )
substantiating reliability of the technology. 9_0% qpartzmc, oven d”e.d f|I_Iers, 'nCIl.J'
Despite early successes and the proper iegIng mineral sands and _g”t with a grad”?
of the product, polymer concrete pipes wereCurve of 0 to 16 mm, with polyester resi

not, at first, permanently accepted in the @ & bonding agent. They do not contg
market. any cement, instead the polyester res

Manufacturing was abandoned after somePrings about the bonding between t
time mainly for either cost reasons and dyefillers after curing and gives the pipes th
to the fact that some aspects of theadditional positive properties of elasticit
manufacturing technology had not beenand resistance to fracture and chemig
adequately mastered. attack.
However, over the past ten years thePlastics are macro-molecular compound
processes for manufacture of pipes apdthat is large scale molecules which ha
manholes in polymer concrete haye originated from the amalgamation o
fundamentally improved, making available smallerbasic molecules. 'Polymer’ (Greek

| o2

PPonmer concrete pipes consist of up

100 to 120 N/mm?
28,000 N/mm?

Compressive strength

Modulus of elasticity

Tensile strength 6 N/mm?

Ring bending tensile strength 16 N/mm?

Ring fatigue strength 6 N/mm?

Abrasion resistance 0.2 mm/100,000 load cycles
Absolute wall roughness 0.1 mm

NDI SPOT LIGHT ON GERMANY

Meyer Polycrete jacking pipes of DN 800 being used on a project near Hamburg airport.
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Typical mechanical properties obtained in finished polymer concrete jacking pipes

NO-DIG INTERNATIONAL

us

ner
5 a
er

means 'consisting of larger molecules’. Th
plastics are also described as high polyn
materials and aggregates with plastic a
bonding agent are described as 'polyn
concrete’.

Polyester, vinylester or epoxy resins are u
as thermosetting bonding agents, accord
to the requirements set for the chemi
resistance of the material.

These plastics are so-called thermosett
plastics, which are fully cured after
chemical reaction (polymerisation @
polyaddition) and cannot be melted aga|
This is quite the opposite to th
thermoplastics, such as PVC and PE, wh
warp and finally melt under the effects
heat due to the different molecular structu
With thermosetting plastics spatial gr
molecules arise during curing, that is t
creation of three-dimensional chemic
compounds whereas with thermoplast
single chain molecules form with disordered
structure so they can slide against each other.
In addition thermosetting plastics do npt
become brittle at temperatures below 0°|C.
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MANUFACTURE
Polymer concrete pipes have begn
manufactured by various processes

including centrifugal, centrifugal rolling an

the vibrating process, both with and without
reinforcement. In the vibrating process
which is currently used the materials are
mixed in a computer-controlled metering

Oktober 1994
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and preparation installation and then loaded[ . - .

. . ) . internal external wall length permitted pipe
into a vertical metallic mould, consisting of diameter diameter thickness compressive force weight
an inner core and an external shell. After mm mm mm m tons KN kg/m
compaction on the vibrating table the pipe 150 208 29 1 6 160 375
cures in the mould. Once removed from the 200 275 375 | 21 210 P
shell it is post-cu_red in a tunnel k|||_1. This 250 360 55 1 and 2 53 530 117
method alloyvs circular arjd oval pipes as 300 400 30 1 and 2 51 510 122
well as special cross-sections such as man 400 550 75 land 2 150 1500 249
hole shaft pipes, cones and other auxiligry 500 660 80 2 190 1900 324
components to be manufactured. 600 760 80 2 224 2240 380
The pipe joint is manufactured from glass 700 860 80 2 240 2400 435
fibre reinforced polyester resin as a sepafa- 800 960 80 2 272 2720 490
te connector coupling using a winding 900 1000 100 2 448 4480 700
process. The elastomer, sealing and spacef 1000 1184 92 2and3 414 4140 697/703
rings are laminated in with it, meeting the 1200 1482 141 3 570 5700 1327
requirements of DIN 4060 standards for 1400 1720 160 3 740 7400 1750
sealing rings in elastomers for pipe joints’. 1600 1940 170 3 890 8900 2100

Range and dimensions of the most commonly used polymer concrete jacking pipes

PROPERTIES

Mechanical properties of the polymer jacking pipes is given in the accompanyi
concrete in finished pipes can be seen|intable.

the accompanying table. In special cases jacking pipes can
Using polyester resin as the binder givesmanufactured with thicker walls to with
resistance against 'very strongly corrosiye stand higher compressive forces.

and aggressive’ media in accordance withThe jacking pipe joint comprises a mounted
DIN 4030 standards and depending on thecollar integrated into the pipe wall which i
type of resin utilised pipes can be used inmade of glass fibre plastic or stainless steel FUTURE
environments with pH values of between|1 with a joint seal of microcellular expanded The well proven mechanical and chemig
and 13. For highly polluted waste water rubber and sealing sections. Load trans efperformance of polymer concrete has be
polymer concrete pipes can also berings of press board or knotless soft wood sypplemented with improved manufacturi
manufactured using epoxy resin. in thicknesses of between 10 mm and 25technology which now makes the mater
The advantages of polymer concrete pipesmm are incorporated into the joint ideal for pipes for use in microtunnelling
is the combination their high corrosion depending on the pipe diameter to ensurepipejacking and sewer applications

resistance against aggressive waste watergniform load transfer between adjacent general. Increasing use of this material
and soils along with the high static load pipes. being seen and world-wide licensing of th
carrying capacity which exists despite the Manhole section manufacture is carried gutnew technology will continue this trend.
relatively low weight, low internal wall| SO as to provide a one piece easy-to-fitExamples of the increasing interest in po
roughness, and high abrasion resistance. construction which will conform to the mer concrete pipes is shown with tf
requirements of a site as required and yetannouncement that during the course of
be available in just a few days of order. Leitungsbau conference and exhibition
Using similar materials to those used for Hamburg, Germany between October 16 4
pipe manufacture, manholes are made|in20, Meyer Pipes Engineering will b

the Government Material Testing Authori
of North Rhine-Westphalia.

RANGE

Various forms of polymer concrete pipe are
manufactured including standard sewer

k L connections up to DN 500, DN 1,200 far One is pipe burst replacement project
pipes in diameters of between DN 300 and cnnections up to DN 800 and DN 1,500 contractor Hans Franck using DN 6(
DN 2,500 in 3 m construction lengths. ¢4 connections up to DN 1,000. jacking pipe over 320 m. The second i
Joints are made using glass fibre rein-riging lengths are sometimes required for 296 m microtunnelling project with DN 80
forced, polyester resin couplings with
integrated elastomer double lip seal with gpstacles are encountered. With polymerGeisler. The third is a pipe jacking proje
centre stop web. Pipes and couplings areconcrete these lengths can be made up| oover 286 m using kite-shaped pipe of 1,2
watertight and tested to 2.4 bar pressuresite as necessary. mm/1,490 mm dimensions for contract
Side connection pipes of 45° and 90° cangjge connections are also a requirement oMeyer and John. Finally, the fourt
also b? supplled._ ) | most pipelines and these are manufacturednstallation is that of 276 m of eggshap
Non-Circular sections are also supplied with i giameters of DN 150 or DN 200 either in segments of dimensions 700 mm/1,200 n

dimensions in accordance with DIN 4263 the factory or on site including 45| also for contractor Meyer and John.

to 700/1,050 construction lengths are 2.5mapove this diameter it is advised that 9
with wall thicknesses of between 40 mm connections are used. .
and 80 mm. In width/height sizes of 800/ Although generally used in gravity situatior)s by Thomas D. Bloomfield
1,200 to 1,400/2,100 construction |9ﬂgth is po|ymer concrete pipes can be operated in Meyer Rohr + Schacht GmbH

2 m with wall thicknesses of 90 mm to 150 pressure situations in circumstances where
mm. Jacking pipes are manufactured to wallpressures do not exceed PN 1.6, [in For further details contact:
thicknesses which, from experience, haveaccordance with the minimum requiremenits  Meyer Rohr +Schacht GmbH, Otto-Brenner-
been shown to be adequate to withstand theor sewers in zone Il water protection areas,  Strasse 5, D-21337 Liineburg, Germany,

’
’

accordance with DIN 4034 to DN 1,000 fqr participating in four demonstration projects.

" pipe installations where changes in route [orpipe for contractors Lafrentz and Peter

g sewer pipes were given a PA-13939 approyal
by the Institut fir Bautechnik in Berlin and
ethe pipes are regularly tested for quality by
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axial stresses of jacking. The full range of where they are open laid. Polymer concrete Tel: (+49 4131) 953-0, Fax 953255
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TO THE POINT.

POLYCRETE® Jacking Pipes stand out for:
® high compressive strength =
high jacking force and maximum safety

® steel guide collar = maximum safety
during jacking
@ smooth, even, non-absorbing outer pipe

surface = reduces friction

e porallel pipe ends = provides uniform

distribution of jacking forces

® high dimensional accuracy = no ovdlity,

fight joints, and perfectly matching pipes

® clasticity = reduced point loading and risk

of rupture
® low weight = ease of insfallation

e odaptable dimensions = suitable for all
microtunnelling and jacking equipment

® complete system = reinforced concrete
insertion and reception shafts, POLYCRETE®
jacking pipes, and POLYCRETE® system

manholes all from the same supplier
® smooth, even inner surface = high flow rate

@ high corrosion resistance = reliability

throughout a long service life

@ fested fatigue strength under cyclic load =

installations under German, Canadian and

U.S. railroad tracks have been approved

Meyer Rohr + Schacht GmbH
Otto-Brenner-Strabe 5
D-21337 Llineburg/Germany

Phone: +49 (4131) 953 - 211
Your project can benefit from Fax: +49 (4131) 953 - 255

these advantages. Just contact us. eMail: info@meyer-polycrete.com

The earlier, the better. www.meyer-polycrete.com




