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Pipe jacking and related techniques

It was a long way that finally took us to an end: the publication of Standard DWA-A 125 “Pipe jacking and related
techniques” as a white paper, the wording of which was integrated into the DVGW regulation as Standard GW-304,
and its translation into English.

One year after the publication of the new Standard DWA-A 125 by the German Association for Water, Wastewater and
Waste, an English translation is now available, not least thanks to the kind support provided by Roy Slocombe. This
enables the creation of an English joint DIN/DWA publication that contains a synopsis of the contents of both the
European DIN EN 12889 standard and Standard DWA-A 125E (expected time of publishing: 2011). The German ver-
sion of the joint publication was already published in May 2009. Joint publications by DIN and DWA help readers im-
plement the requirements in their every-day work, which are stipulated in the standard together with the national
comments. Besides helping the reader, the English version of the joint publications of DIN EN 12889 and DWA-A 125E
also serve the purpose of reflecting the results of the DWA committee work in European standardisation and facilitat-
ing revision of the DIN EN 12889 standard.

The old Standard ATV-A 125 of 1996 had been translated into English and has been intensively used abroad. The Eng-
lish translation of the new Standard DWA-A 125E, which is now available, provides an extensive set of rules for Eng-

lish-speaking countries. It considers the latest state of technology, especially by incorporating the DIN EN 12889 stan-
dard.

The Standard was elaborated by the DWA Working Group ES-5.3 "Trenchless Methods of Construction”, which consists
of more than 30 persons, including all sub working groups. All members have one of the following backgrounds: cli-
ents, engineering consultants, associations, construction companies, machine and pipe manufacturers. Since November
2002, this group has been working on the new version of the Standard, which was initially published in 1996. The
Working Group held a total of 23 meetings as well as a large number of sub working group meetings. Only after the
text editing work had begun, the multitude of changes became obvious. These changes were necessary owing to the
fast devlbo pment of the yet young technology.

By considering various recent specifications and regulations, it was attempted to create a structure resembling that of
DIN EN 12889 “Trenchless construction and testing of drains and sewers” in order to facilitate collaboration when re-
vising the European standard in future. Thus, related techniques such as pipe bursting or HDD were included and the
name of the Standard was amended to “Pipe jacking and related techniques”.

Beneficial compromise

On the one hand, this Standard often required the difficult compromise between the ambition to develop a concise
Standard and avoiding overregulation — this is often the case when developing standards. On the other hand, there
was the ambition to provide extensive information on the knowledge that is required for proper and economically effi-
cient construction and which is sufficient for both planner and contractor. In addition, it was important to ensure that
the Standard did not gain the character of an academic textbook. In addition, it had to be possible to primarily work
with the Standard for planning and construction without having to consult and refer to a large number of other regu-
lations.

From the author's point of view, with the new DWA-A 125E, a good compromise has been found between the different
requirements and hopefully, the new Standard will soon be implemented in practice. This would be important, since
some parts of the available ATV-A 125E of 1996 are now considered outdated due to the large number of technical
new and further developments in this field of underground construction. On the other hand, there is a high demand
for revision abroad. Worldwide, there is no comparable hands-on regulation available. DIN EN 12889, which permits
application of DWA-A 125E if there are not contradictions (which is not the case), only provides very brief and general
descriptions. Therefore, it only helps planners and applicants to a limited extent. In many aspects, DWA-A 125E con-
tains details that are not yet dealt with and covered by the European standard. Therefore, the two technical regula-
tions supplement each other. However, it is important to point out that DWA-A 125E generally applies to all pipe jack-
ing projects and related techniques, while DIN EN 12889 only applies to drains and sewers. Moreover, the new Stan-
dard was developed in close cooperation with the DWA Working Group ES 5.6 "Structural calculation of drainage sys-
tems — trenchless methods of construction", who deals with the new Standard DWA-A 161 (Draft September 2010)
“Structural Calculation of Driven Pipes”, which will be published with the same wording as GW 312 in the DVGW. Fur-
thermore, there was close cooperation with the DIN working group that deals with the new ATV DIN 18319 “Trench-
less pipelaying”. Both sets of regulations will be published soon and it was important to coordinate the contents as ac-
curately as possible beforehand.
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Innovations

Several changes in the new DWA-A 125E, which the author considers particularly important, are listed in the follow-
ing.

The title has been changed to “Pipgacking and related techniques” with reference to the contents of DIN EN 12889.

The structure was also adapted to DIN EN 12889. However, Chapters 8 to 10 of the DIN EN that deal with the testing
of lines were dispensed with, since Standard DWA-A 139 “Construction and Testing of Drains and Sewers” (a joint
regulation as DIN EN 1610/ DWA-A 139E was published in German in January 2010, the English version is planned
for November 2010), regulates this subject in Germany. The special chapters on railways, federal trunk roads and fed-
eral waterways were maintained in the same way as they were available in the old Standard ATV-A 125E. The new
Chapter 11, which deals with “Economic aspects in pipe jacking of drains and sewers”, has been added. The following
table compares the structures of the new DWA-A 125E and the old ATV-A 125E of 1996 as well as DIN EN 12889 of
2000.
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Table 1: Comparison of the contents of ATV-A 125E and DWA-A 125E as well as DIN EN 12889

1 Area of application

10 Normative references
General

4 Construction and mechanical
facilities, driven pipes and
pipe connections, shafts

2 Methods for unmanned ac-
tive pipe driving

3 Methods for manned active
pipe driving

5 Preparatory planning

6 Implementation

7 Pipe driving under railway
property of the German
Railways (Deutschen Bahn
AG)

8 Pipe driving under Federal
trunk routes

9 Pipe driving under Federal

waterways

1 Scope

2 Normative references

3 Definitions

4 General

5 Components and mate-
rials

6 Techniques

7 Requirements

8 Inspecting and testing
the pipelines after in-
stallation

9 Methods and require-
ments of testing gravity
pipelines for leakage

10 Testing pressure pipe-
lines

11 Qualifications

September 2010




Regarding Chapter 5: Jacking pipes, pipe joints and shafts

This chapter was revised completely in order to adapt it to DIN EN 14457 “General requirements for components spe-
cifically designed for use in trenchless construction of drains and sewers” and to include recent standards and findings.

Table 5 in Chapter 5.3.3.2 “Angular deflection” points out that the mentioned maximum angular deflections must not
be understood as permissible deviations for the pressing and steering process. In this context, the corresponding table
of the old ATV-A 125E was often interpreted incorrectly.

Chapter 5.3.4 “Transfer of longitudinal forces” has been extended considerably with regard to the pressure transfer
rings. The following paragraphs have been added among other things:

The thickness and width of the pressure transfer ring are included in the dimensioning according to Standard DWA-A
161 and/or DVGW GW 312 (in preparation).

The calculation of the permissible jacking force in accordance withStandard DWA-A 161 (Draft September 2010) in-

cludes the material properties and the geometry (thickness, width, position, sandwich) of the pressure transfer ring as
well as the pipe tolerances, the steering movements and scheduled curve radii. Among other things, the following pa-
rameters influence the transfer of longitudinal forces:

Deformation properties of the pressure transfer ring under load change
e Thickness of the pressure transfer ring
¢ Width and position of the pressure transfer ring
¢ Tolerances of the pipe face in connection with the deviation from squareness to the pipe axis
¢ Angular deflection (e.g. curved drives, steering movements).

The properties of the pressure transfer ring must not be influenced negatively by transport and storage (e.g. by mois-
ture)."

This advice has been included for coordination with Standard DWA-A 161 / DVGW GW 312, which is currently in pro-
gress, and based on recent findings regarding load transfer in the pipe joint during jacking.

A completely new Chapter 5.4 on “Special construction components” has been added. It provides a detailed descrip-
tion of the following aspects: transport anchor, rolling protection, injection opening, intermediate jacking stations and
pressure distribution ring of the main jacking station.
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Regarding Chapter 6: Techniques

Owing to further developments in mechanical engineering and surveying, this chapter has been adapted to meet to-
day's state of technology and the “related techniques” have been added (see Figure 6 of DWA-A 125E). Moreover, ex-
planatory illustrations of the listed techniques were created as part of the adaptation to DIN EN 12889 (e.g. Figure 11
of DWA-A 125E).

Based on the classification into unmanned and manned techniques, the horizontal jacking plant with expander, pipe
bursting, pipe renewal and overdrilling have been added to the unmanned, non-steerable techniques. The overview of
the listed techniques (see Figure 6 of DWA-A 125E) also contains these newly added techniques. Table 7 of Standard
DWA-A 125E lists the modified and added empirical values for the application area of all unmanned non-steerable
techniques. The new feature of this table is the recommendation on the minimum clear distance.

While the old version of Standard ATV-A 125E classified unmanned steerable techniques only into the areas of pilot
pipe jacking, horizontal jacking, flush drilling and Horizontal Directional Drilling (HDD), the new version provides a
far more detailed description of the techniques. First, the unmanned steerable techniques are classified into the cate-
gories microtunnelling, pilot pipe jacking and HDD techniques. Microtunnelling is then sub-divided into the techniques
with auger spoil removal, slurry shield and compressed air cushion (mix shield) as well as muck conveyance, earth-
pressure balance (EPB shield), other removal techniques and pipe eating. Pilot pipe jacking projects are primarily clas-
sified into jacking with soil displacement and soil removal.

Unlike the new Standard DWA-A 125E, the old September 1996 version does not subdivide manned steerable tech-
niques. It only mentions that the soil at the working face is excavated either manually, by means of mechanical equip-
ment or fluid pressure jets and is removed mechanically, hydraulically or pneumatically. The new Standard (December
2008) subdivides jacking stations into machines with partial and full-face excavation, while the shield type and the
support of the working face represent the distinguishing feature. The option to loosen rock by blasting is ruled out in
this case.

bentonite system separation plant operations container  feed pipe crane

%, settling basin . . feed pump % conveyor pipe ., starting pit

target pit

jacking machine jacking pipe converyor pump Facking frame

Figure 11 of Standard DWA-A 125E: Example slurry shield microtunnelling
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Pipe Jacking and Related Techniques

Unmanned techniques (6.1)

Manned Techniques (6.2)

Non-steerable Steerable Non-steerable Steerable
processes (6.1.2) techniques (6.1.3) techniques (6.2.2) techniques (6.2.3)
| . |
Soil Soil removal Micro- Pilot pipe HDD
displacement techniques tunnelling jacking (Horizontal
techniques (6.1.2.2) (6.1.3.1) (6.1.3.2) Directional
(6.1.2.1) Drilling)
(6.1.3.3)
1. l | 1
Sf)il Pipe famm.ing/ Mjcrotunnelling .Pilot. pipe. Shield (open) with partial face
displacement pushmg with Wlt|‘! auger jagqug with excavation without support or
hammer open pipe spoil removal soil displace- with mechanical partial
(6.1.2.1.1) (6.1.2.2.2) (6.1.3.1.2) ment (6.1.3.2.2) support (6.2.3.2)
] | 1 I I
Pipe ramming/ Auger boring Slurry shield Pilot pipe Shield (open) with partial face
pushing with (6.1.2.2.2) microtunnelling jacking with excavation without support or
closed pipe (6.1.3.1.3) soil removal with mechanical partial support
(6.1.2.1.2) 6.1.3.2.3) by compressed air pressurisation
of the working face (6.2.3.3)
P — T - ;
. I
Horizontal Overdrilling Slurry shield Shield (open) with full face
jacking plant 6.1.2.2.3) microtunnelling excavation with mechanical
with expander with compressed partial support without or by
6.1.2.1.3) air cushion (Mix- compressed air pressurisation

Pipe bursting
(6.1.2.1.4)

Pipe renewal
(6.1.2.1.5)
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shield) (6.1.3.1.4)

Microtunnelling
with muck
conveyance and
earth-pressure
balance (EPB-
shield) (6.1.3.1.5)

Microtunnelling
with other removal
techniques
(6.1.3.1.6)

Pipe-eating
6.1.3.1.7)

Figure 6 of Standard DWA-A 125E: Pipe jacking and related techniques

of the working face (6.2.3.4)

Shield (closed) with full face
excavation and fluid-support
and compressed air
(Mixshield) (6.2.3.5)

Shield (closed) with full face
excavation and earth
pressure balance (EPB-shield)
(6.2.3.6)




Table 7 of Standard DWA-A 125E: Overview of the unmanned non-steerable techniques listed

Item Technique Empirical values for the area of application
external pipe jacking di- minimum clear
diameter D, stance’ depth of cover®® | minimum distannce®
[mm] [m]
6.1.2.1.1 Soil displacement <200 <25 10x D, 4.5xD,
hammer <63¥ <60¥
6.1.2.1.2 Pipe ramming/ <150 <20 10x D, 4.5xD,
pushing with closed at least 1.0 m
pipe '
6.1.2.1.3 Horizontal jacking <100 <15 10x D, 4.5xD,
plant with expander at least 1.0 m
6.1.2.1.4 Pipe bursting, <800 <150 10 x 3xto5x
static and dynamic expansion expansion
dimension® dimension®,
however at least
0.4 mto 1.0 m®
6.1.2.1.5 Pipe renewal <400 <1509 10 x 3xto5x
expansion expansion
dimension® dimension®,
at least 1.0 m however at least
04mtol.0m
6.1.2.2.1 Pipe ramming/ <2000 <807 1.5xD, -
pushing witch open min. 1.0 m
pipe
6.1.2.2.2 Auger boring <1600 <807 1.5xD, -
at least 0.8 m
6.1.2.2.3 Overdrilling <800 <80 1.5xD, -
at least 0.8 m
REMARKS:

1) The given values apply for homogeneous soils.

2) For firm and densely compacted, superimposing soils, the minimum depth of cover shall possibly be increased when using soil displacement techniques.

3) steered variants

4) expansion dimension = external diameter of the expander minus the internal diameter of the old pipeline

5) cf. Advisory Leaflet DWA-M 143-15, see also Advisory Leaflet DVGW GW 323

6) single stretches have to be loosened in advance

7) to De = 800 mm: jacking distance in metres = De in mm/10

8) here, possible deviations shall be taken into account.
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Regarding Chapter 7: Requirements of planning and construction

Based on the experience gained with the old Standard ATV-A125E /DVGW GW 304 over the last 20 years, a lot of new
content/supplements had to be included in this chapter in particular. Thus, the scope of the chapter has increased con-
siderably. Furthermore, the chapter was split up into the two sub-chapters 7.1 “Basic evaluation, design and construc-
tion planning, call for tender and award” (referring to the old Chapter 5 — Preparatory Planning -) and 7.2 “Work
preparation and construction” (referring to the old Chapter 6 — Implementation).

Chapter 7.1 starts with the description of the works that are required for preparatory planning. In this context, the fol-
lowing important sentence has been added: "Pipe jacking projects represent a difficult construction technique. Special
technical and contractual knowledge as well as extensive experience has to be required for their planning, call for tender
and placing. Appropriately qualified engineers should be assigned with these tasks. It is recommended to consult a technical
expert for selecting the jacking technique." In particular, the requirements regarding the geological expert's report on the
subsoil and groundwater have become far more detailed. Among other things, it has been defined that pipe jacking
works, which are considered tunnels and caverns, have to be allocated to geotechnical category 3 according to DIN
4020. The exploration is thus to be carried out at intervals of maximally 50 m in the jacking line. In the process, cavi-
ties are to be closed properly. The exploration is to be carried out down to 2 m depth in soil that is free of groundwa-
ter and down to 3 m depth in groundwater-bearing soil.

Furthermore, Table 8 contains more detailed information on the description of the subsoil and groundwater condi-
tions. It is anticipated that these requirements regarding the geological survey will also be adopted in the new ATV

DIN 18319.

Table 8 of Standard DWA-A 125E: Description of the subsoil and groundwater conditions

Soil and rock

Maximum and minimum groundwater level, hydrograph curves

Contamination level of soil, soil gas and groundwater

Disposal advice according to legislation

Concentration of abrasive minerals and quartz content to determine abrasiveness

Deformation module

Aggressive reaction of soil and groundwater

Swelling behaviour

Weathering resistance of the rock and/or change when confronted with air or water/supporting fluids

Sticking potential

Borehole logs

Weight per unit volume

Fault zones, cavities

Soil

Rock

Particle size distribution, particle shape

Weathering level

Water permeability coefficient

Framework of discontinuities and stratum thickness of
rock plates, rock fragments (RQD) and areal orientation

Compactness

Hardness

Plastic limits, water content

Rock and rock mass strength, excavatability

Shear parameter, friction angle and cohesion

Cleavage strength

Earth pressure coefficient

Abrasiveness (Cerchar Abrasiveness Index)

Cobble size and cobble proportion, uniaxial compressive
strengths

Water inflow, permeability, strata water flow conditions

Water content and water pressure

Karst manifestation, cleavages, gaps

Organic components, lime content

Tendency towards liquefaction

9 September 2010




10

It is important for the person issuing the geological survey that in future, the results of the subsoil exploration accord-
ing to DIN 4022 have to be calibrated at sea level (MSL) as drilling profiles and penetration resistance curve and en-
tered in the longitudinal sections (gradient diagram). The reason for this is to allow all bidders to gain quick and sim-
ple insight into the soil conditions that are to be anticipated.

It is particularly pleasant that the minimum clear dimensions for employing personnel constantly (see Figure 21) and
temporarily (see Table 9) could be provided in Chapter 7.1.4 “Minimum clear dimensions” depending on the tunnel
length. At the same time, the minimum clear dimension (MCD) was explicitly defined. Thus, in the case of unmanned
techniques, constant employment of personnel is permissible from with a MCD of 800 mm depending on the jacking
distance and by considering the health and safety regulations for construction works as well as corresponding working
conditions. Figure 20 and Table 9 of the new Standard DWA-A 125E are shown in the following.

10
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Minimum
clear
dimension
MCD [mm]

0 Employment of )
pers:mn'er-pemrﬂeﬁ

1 500
1 400 1emn

usually
corresponds to
DN [mm] ®

1.200
1 300 1400

1 00T 1200

i0m

a9 s ;s AW 3 s ws 24 ms o2 @ 3 tunnel length [m]

The limiting values presented are to be understood to be greater or equal.

 The minimum clear dimension given with reference to the tunnel length is decisive for the selection of the pipe cross-sections;
the nominal pipe diameters plotted on the right axis are empirical values and need to be verified for each specific project.

Figure 21 of Standard DWA-A 125E: Constant employment of personnel with manned techniques in atmospheric
conditions
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Table 9 of Standard DWA-A 125E: Temporary employment of personnel with the unmanned techniques

MCD [mm]

usually DN [mm]

Employment of personnel

< 600

< 800

not permitted

2 600 to < 800

2 800 to < 1,000

permitted for jacking distances < 150 m by considering Clause IX
of the German Accident Prevention Regulations "Construction works"
(Employer's Liability and Insurance Association BGV C22)

»  only for removing failures

e not for removing obstacles from the jacking machine

¢ ot for check measurements

2 800 to < 1,000

21,000 to < 1,200

permitted for jacking distances < 200 m by considering Clause IX
of German Accident Prevention Regulations "Construction works"
(Employer's Liability and Insurance Association BGV C22)

e only for removing failures and for inspection and
maintenance
* not for removing obstacles from the jacking machine

¢ ot for check measurements

permitted for jacking distances < 250 m

>1,000 to e possible for check measurement if the invert is free of
<1,200 21,200 to < 1,400 installed equipment
¢ not for the removing obstacles from the jacking machine
permitted
>1.200 to ¢ removal of obstacles only possible to limited extent, with
_< ’1 800 = 1,400 to < 2,000 reference to type, position and dimensions of the obstacle,
’ to machine type and subsoil and the required auxiliary and
safety measures
permitted
> 1,800 > 2,000 *  removal of obstacles possible, with reference to type,

position and dimensions of the obstacle, to the machine type
and subsoil and the required auxiliary and safety measures

12
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For the first time, Table 11 of Standard DWA-A 125E gives examples of required construction pit sizes in order to en-
able the planner to make a beneficial pre-selection.

Table 11 of DWA-A 125E: Examples of construction pit sizes

DN D, in [mm] Pipe lengths Dimensions starting pit Dimensions target pit
200 - 300 to 406 1.0 m 2.0 m diameter 2.0 m diameter
and/or 2.5 mx 2.0 m and/or 2.0 mx 2.0 m
400 — 800 556 — 970 2.0m 3.2 m diameter 2.6 m diameter
and/or 4.5 mx3.0m and/or 3.0 mx 2.5m
800 - 1,400 |1,100-1,720 3.0m 58mx4.0m 45mx (2.5m to 3.0 m)
and/or 6.0 m diameter
1,500 — 3,000 | 1,820 — 3,600 3.5m 10.0 m x (4.5 m to 6.0 m) 6.0mx (3.0 mto 4.6 m)
and/or 10.0 m diameter

Furthermore, the sub-items “Working face support”, “Obstacles”, “Soil conditioning™ and “Construction site arrange-
ment” are new in Chapter 7.1. With regard to obstacles, Chapter 7.1.11 defines, in line with DIN 18319, that contrac-
tor and client have to define the way rock is removed, which represents an obstacle for the jacking process.

Chapter 7.1.13 “Structural calculation” requests the planner to provide engineering considerations and information on
the following aspects:

¢ The possible starting point of a bedding angle
¢ The support effect of the lubricant or injection medium, which may be limited due to strong crevasses and
¢ The potential reduction of the load starting point as a consequence of an arch effect.

Chapter 7.1.15 “Call for tenders and placing” stipulates more details on the selection of companies. It states that only
qualified companies must be assigned with pipe jacking works. For complex pipe jacking projects, it is recommended

that a limited call for tenders be made used of according to the principle of public competition described in VOB, Part
A (German Construction Contract Procedures).

Extensive amendments/supplements were also made to Chapter 7.2 “Work preparation and construction”. Due to fre-
quent use of sinking shafts and more strict requirements, explanations on this issue have been provided in Sub-
Chapter 7.2.2 “Starting, intermediate and target pits”. In the light of recent technical possibilities and the information
that is mandatory for evaluation, Chapter 7.2.6 contains stricter requirements regarding recording and logging jacking
parameters. The requirement regarding a deflection measurement in one of the pipe joints at the front is to be stressed
in this context in particular. It is intended to help prevent damage to the pipe due to strong deflection of the pipes in
future. If this stipulated deflection measurement is not performed, only low permissible jacking forces may be applied
in future. Standard DWA-A 161/DVGW GW 312 (Draft September 2010), which is also currently in progress, is to
regulate more details in the short run.

The request for logging the following parameters is also a new feature: machine setup, thrust force separately for main
and intermediate jacking stations, torque of the cutting wheel of full-face excavation machines, steering cylinder ca-
pacities and forces as well as support and earth pressure in the case of fluid support or earth-pressure balance, if appli-
cable. Moreover, the values are to be recorded automatically at jacking intervals of maximally 100 mm length or
maximally 90 s. When using support media and lubricants, the corresponding pressures — in the case of longer jacking
distances at the exit openings if possible — and amounts are to be logged. In the case of open shields and unstable
working face, the cowl's penetration of the working face must be documented continuously. It also has to be stressed
that the requirements regarding the logging for manned and unmanned jacking projects apply equally. The old Stan-
dard ATV-A 125E did not yet stipulate automatic logging.

The fact that the contractor is requested to maintain a log of the shifts when creating the starting and target pits and
to inform the clients immediately in the event of deviating results is a new feature. This stipulation also originates
from positive experience gained in practice.

Chapter 7.2.5 has been added, providing explanations on the overcut of jacking stations has been added.
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Regarding Chapters 8-10

These three special chapters deal with the undercrossing of railway tracks, federal trunk roads and federal waterways.
These chapters only apply to the Federal Republic of Germany; however, they may conditionally be adopted for other
countries.

Regarding Chapter 11

Chapter 11 describes the “Economic aspects in pipe jacking of drains and sewers” for the first time. Among other
things, the chapter specifies that sewers that were installed by means of the trenchless method of construction can be
treated clearly differentiated in terms of design life compared to sewers that were installed by using the open-cut
method of construction. The same applies to the definition of depreciation rates. This also means that pipe jacking may
be preferred to the open-cut method of construction due to the pipes' longer service life, even if new installation is
more cost-intensive.

Annex

In addition to an extensive table of characteristic material values of pipes (Annex A), the Annex B lists empirical values
for the area of application of different microtunnelling techniques and manned pipe jacking in another informative ta-
ble for the first time. Besides potential application in different soil conditions, it lists potential pipe diameters, maxi-
mum jacking distances and minimum depths of cover. Especially this table is intended to provide planners who have
not yet gained a lot of experience in this field with an initial pre-selection of the appropriate jacking technique. This is
to facilitate the discussion regarding the application of different techniques.
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Empirical values for the area of application

.

Annex B (informative)
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Outlook

16

Pipe jacking in the non-accessible diameter range has been applied for more than 25 years, yet it is still a very new
technology in civil engineering. Microtunnelling was developed for exactly this purpose, since pipe jacking was only
possible in the accessible diameter range. After initial failure during the 80ies, microtunnelling projects can now be
used in nearly all geological conditions. However, good mechanical engineering is not sufficient for success, yet it is a
fundamental requirement. A qualified geological survey, a good call for tender that conforms to the requirements of
the specific regulations and qualified construction work by a contracting company that is experienced in underground
engineering as well as the use of jacking pipes that meet requirements of Standard DWA-A 125E are considered impor-
tant additional requirements for success.

The new Standard DWA-A 125E is intended to help that the above-mentioned requirements can be met even better
than this was the case in the past.
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