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K eller’s Franki Africa has de-

veloped a reputation for be-

ing able to deliver cost-effec-

tive geotechnical solutions 

using a wide range of appropriate technolo-

gies in a host of different and often challeng-

ing ground conditions. “We have worked in 

Southern Africa for many decades and have 

a profound understanding of the different soil 

conditions and the optimal geotechnical solu-

tions for them,” says Byron Field, trenchless 

technology manager, Franki Africa.

He adds that this knowledge often enables 

the company to be proactive in solving prob-

lems that, on the face of it, sometimes seem 

unsolvable. “The Drakenstein Municipality’s 

bulk sewer pipeline is an excellent example 

of this,” says Field.

The challenge   
The path of the sewer pipeline – which is in 

the Paarl, Western Cape, area – included a 

±105 m stretch across Arboretum Road and 

the N1 highway, followed by a ±10 m sec-

tion, which runs parallel to the Boschenmeer 

Golf Estate boundary wall at a depth of be-

Forming Drakenstein’s

tween 6 m and 8 m. According to Field, the 

main challenge was the relatively unstable 

ground conditions, which comprised sands 

of up to 4 m deep, with loose cobbles and 

boulders from depths of 4 m to 8 m, and a 

very high water table. 

He adds that the South African National 

Roads Agency also had strict wayleave 

conditions, prohibiting the Drakenstein Mu-

nicipality from conducting works beneath 

the national highway unless it was able to 

prove that every conceivable precaution 

was taken to protect the highway and to en-

sure uninterrupted use. It was obvious that 

a trenchless methodology, like pipejacking, 

was required in order for the new sewer to 

The prepared 8.5 m shored jacking pit 
ready to start pushing the jacking shield

Constructing a 
pipeline extension 
under a heavily 
trafficked route 
calls for a creative 
geotechnical 
response to combat 
a cobble layer, with 
the core response 
entailing jet grouting.

     Jet grouting was Franki’s 
preferred method of treatment.”

new bulk 
sewer line

Franki’s jet grouting rig installing raker 
columns beneath the N1 highway



run under the roads without interrupting traf-

fic. Additionally, the depth of the pipeline and 

its proximity to the Boschenmeer Golf Estate 

boundary wall made open excavation unprac-

tical in this area.

The cobble layer
The ground conditions were analysed and 

a new challenge was encountered. Field ex-

plains: “Firstly, the level of the sewer passed 

directly through the cobble layer between a 

depth of 4 m to 8 m, and when pipejacking 

through this type of ground, it is virtually im-

possible to prevent the collapse of the cob-

bles during excavation. Secondly, the high 

water table tends to draw fines from the sur-

rounding ground towards the jacking shield. 

Both of these things could have led to over-

excavation, resulting in ground level settle-

ment,” he says.

Jet grouting solution
Franki then approached the Drakenstein 

Municipality with a proposal to treat the 

ground beneath Arboretum Road and the 

N1, as well as alongside the Boschenmeer 

Golf Estate boundary wall. The proposal  

entailed jet grouting, which involves the mix-

ing and partial replacement of the in situ 

soil with cement slurry, to consolidate the in  

situ ground condition along the sewer cen-

treline and between the depths of 4 m to  

9 m, and then installing a pipejack through 

the treated ground. 

“The treatment of the ground would prevent 

the collapse of the sand and cobbles during 

pipejack excavation and would reduce the in-

gress of water to manageable levels,” Field 

says. He adds that jet grouting was Franki’s 

preferred method of treatment as high-pres-

sure jetting can be used to consolidate in 

situ ground at exact levels and can provide 

up to 2.5 m diameter columns with only an 

80 mm drill stem.

The municipality’s design team found the 

proposed solution acceptable, included it in a 

tender document for this phase of the works 

and, in August 2016, Franki was appointed 

by the main contractor, Vakala Construction, 

to carry out the specialist geotechnical works 

as per their envisioned specification.

Field says that the result could not have 

been better. “The jet grouting work went 

according to plan and was carried out with 

zero impact on traffic. In addition, once the 

jet grouting was completed and the site was 

cleared, there was no remaining evidence 

at ground level that the ground beneath  

had been treated,” he says.

As for the pipejacking, Field says the en-

tire operation went smoothly with the ground 

treatment “working beyond even our highest 

expectations”. The subcontract work was 

completed by Franki on time and on budget 

in February 2017. 
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Excavating at the jacking face

Exposed trial jet grout 
column, clearly showing 
dense cobbles that are bound 
together after treatment

Pipejack gantry

Client: 
Drakenstein Municipality 

Engineers:
Lyners 

Main contractor:
Vakala Construction

Specialist geotechnical 
contractor:
Franki 

Contract commencement/
completion: 
August 2016 to February 2017

Scope of specialist  
geotechnical work:
215 m 1 780 ø OD pipe jack;  
250 m³ grouting

contrAct no. cEs 14/2015 new bulk 
sewer line
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With South Africa’s first 

outfall sewers, there was 

little idea of their service 

life or how to predict 

this. But the technology to provide data for 

assessing their condition and the know-how 

to predict their remaining life is now avail-

able. Trenchless techniques are now used 

throughout the world to provide the most 

cost-effective and least disruptive means of 

rehabilitating old sewers and, in many cases,  

installing new ones. 

Condition assessment
The condition assessment of a sewer involves 

determining the hydraulic performance and 

physical condition of this asset at a given 

date and comparing these with the specified 

requirements of the asset when it was first 

put into service. This means determining 

the original requirements, locating sections 

where problems are likely to occur, and 

walking the route to search for telltale indi-

cations of problems, accessibility for inspec-

tion equipment, and surface constraints. 

This will provide a realistic overview of the 

surface conditions. 

Data must be gathered and evaluated from 

as many sources as possible to identify, 

categorise, and describe the problems in 

terms of their location, extent, severity and 

the underlying causes. It is import to identify 

any critical sections of the sewer where spot 

inspections via manholes may be necessary 

to determine whether sections need cleaning 

before internal inspection, and whether the 

camera and other recording devises should 

be transported through the sewer on a trac-

tor or a pontoon. Together with the surface 

inspection of the site, this greatly assists in 

planning inspections.

Internal inspection
The use of reliable and affordable CCTV 

inspection systems to inspect gravity pipe-

lines has probably been the major driving 

force behind the development of trenchless 

rehabilitation techniques. 

CCTV cameras provide high-resolution col-

our images and can be fitted with a variety of 

lenses. The simplest have a fixed, forward-

viewing head, while the more sophisticated 

ones have a pan-and-rotate head. They can 

also be fitted with zoom lenses to obtain 

Bringing sewers 
back to life

Sewer replacement is extremely  
disruptive and costly due to the depth at which these pipelines 

are normally placed. Instead, extending their service life 
through rehabilitation using trenchless techniques is generally 
far more cost-effective and causes minimal, if any, social and 

environmental disruption. by alaster goyns*



close-up views. The cameras are waterproof and able to oper-

ate in a partly full-flowing gravity system. Adjustments can be 

made to the lens height so that it remains above the flow level 

anticipated in the pipeline. Most cameras are mounted on self-

powered tractors operated from a vehicle parked on the surface; 

however, at times, it may be necessary to place a camera on 

skids or a float so that it can move through a pipeline operat-

ing under specific conditions. While CCTV inspections identify 

defects and their location, extent and severity, they do not show 

conditions below effluent surface, do not give physical measure-

ments, and do not provide information about the conditions in 

the surrounding soil. However, lasers for above-surface scanning 

and sonars for underwater scanning can now be added to a pon-

toon carrying the CCTV camera and provide a digitised profile of 

the whole pipe surface including its internal dimensions at very 

close intervals.

Physical inspection
While the internal inspection provides valuable information, it is 

recommended that a few spot physical measurements be made. 

Sections of sewer where severe corrosion is anticipated and that 

can be easily exposed from the surface should be identified and 

an inspection window cut – as shown in Figure 1. This can be 

done concurrently with a CCTV inspection to provide a compre-

hensive understanding of the sewer condition. 

Remedial measures
The final stage of the condition assessment is the risk 

analysis. The probability of failure and the resulting con-

sequences must be weighed against the risk of not reha-

bilitating or replacing a sewer. Trenchless rehabili-

tation techniques currently available in South Africa are:  

•   sliplining 

A continuous string of the liner pipe is created by welding sec-

tions of new pipe together on the surface and then inserting 

this smaller diameter liner pipe into the larger diameter host 

pipe. The main advantages are the ease, speed and economy of 

installation, while ensuring a water-tight section of sewer is pro-

vided. As this is not a tight-fit solution, this technique will reduce 

the inner diameter of the conduit and is therefore only suitable 

where capacity is not critical. A further disadvantage is the space 

required for the launching pits. 

Internal inspection is essential to extending a sewer's life
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• cured-in-place pipe (cipp)

This involves inserting a resin-impregnated, 

soft liner into a sewer before reinverting 

and curing it by heated water or ultraviolet 

light. It is quick to install, causes minimal 

disruption, and the thin, tight-fitting liner has 

a minimal impact on the capacity. In fact, 

there is usually a slight increase in capacity. 

The liner is both highly resistant to chemicals 

and can be structurally designed should the 

existing host pipe have deteriorated so badly 

that collapse is imminent. Because it is a 

close fit, it will conform to the shape of the 

host pipe, which may be a problem if there 

are sharp changes in pipe profile, causing 

the liner to be locally over-stressed. 

• spiral-wound lining 

This involves feeding profiled uPVC or HDPE 

strips into a mandrel placed in a manhole 

to form a continuous, spirally wound pipe 

whose external diameter is slightly smaller 

than the internal diameter of the host pipe. 

When this liner is extended along the host 

pipe, it is expanded to fit tightly inside the 

pipe while still keeping its circular shape 

and causing minimal flow reduction. The 

preferred technology for a particular sewer 

will be based on the hydraulic and struc-

tural requirements, as well as whether or 

not the flow in the pipe can be diverted 

and whether the technology can be used in 

a live or partly live system. On reticulation 

and collector sewers that have deteriorated 

and have insufficient capacity, the most  

frequently used in-line replacement tech-

nique is pipe cracking/upsizing, which pro-

vides a new sewer of a larger diameter and 

greater capacity. 

Other trenchless technologies include 

CIPP patch repair and grouting for seal-

ing joints, which are often used where 

there are isolated defects over short sec-

tions of sewer where point repairs from 

the surface are inconvenient and reha-

bilitation from manhole to manhole is not  

economically justified. This technique, con-

trary to the common perception, is actually 

labour intensive as the excavations needed 

are small and the use of mechanical means 

is impractical. 

Concluding comments
With the technical information currently avail-

able, there is no reason why new outfall 

sewers cannot be cost-effectively designed 

and installed to last for 100 years or 

longer. The secret lies in making sure that 

both designer and contractor are competent, 
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FigurE 1  Illustration of an inspection window

and that the appropriate pipe is select-

ed. While this may incur a slightly higher  

initial capital cost, it will reduce opera-

tional costs and significantly delay the need 

for rehabilitation. 

South Africa can no longer afford short-

term solutions; we need solutions that are 

technically sound and cost-effective in the 

long term. With the condition assessment 

tools available, there is no reason why exist-

ing sewers cannot be rehabilitated to serve 

future generations. Doing this will release 

more resources for installing new sewers 

when needed in new developments. 

*Alaster Goyns is the owner of 
Pipeline Installation and Professional 
Engineering Services.

CCTV inspection systems 
to inspect pipelines have 
probably been the major 
driving force behind the 
development of trenchless 
rehabilitation techniques 
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Trenchless rehabilitation techniques 
currently available in South Africa: 
1. Sliplining
2. Cured-in-place pipe
3. Spiral-wound lining


