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Field Experiences 

Since the start and compfetion of the described 
test program, the New York State DOT has had three 
installations of wick drains, These were 
installed on two separate projects in the central 
part of the state, one in the vicinity of 
Syracuse, New York, the other near Utica, New York, 

The Utica installation involved the 
construction of 30+ ft high embankments over 20 ft 
of soft, wet, orga~ic soils. Of concern was the 
potential for instability of the foundation 
soils, This was compounded by long-term 
settlement of the embankments. 

The wick drain selection to stabilize the 
foundations soils through rapid consolidation and 
strength gain was made over the conventional 
excavation of these soils and replacement with 
granular material at a savings of over $3 million. 

The wick drains were installed in a 
triangular pattern, with 4 ft spacings. The 
performance of the installation verified the 
anticipated results based on the previously 
described laboratory test program. 

The two installations on the Syracuse 
project involved the construction of 35 to 40 ft. 
embankments over 15+ ft. of miscellaneous fill, 
underlain by 20+ ft: of marl over 30+ ft, of soft 
silts and clays: -

The wick drains were installed on spacings 
ranging from 4 to 7 ft. Previous construction in 
the area had used a conventional sand drain 
installation to accelerate the consolidation of 
the weak, fine grained foundation soils. At this 
time there is no estimate of total savings by the 
use of the wick drains, although, they are 
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estimated at approximately half the cost of 
conventional sand drains. 

As in the Utica project, the wick drains 
performed as anticipated from the laboratory test 
program. 
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CONSTRUCTION CONTROL 
for 

WICK DRAIN SYSTEMS 

by 
Thomas J. Walsh P.E. 

Senior Transportation Engineer 
California Department of Transportation 

In most cases, wick drains will be installed 
on projects involving questionable foundation 
stability. Indeed, the function of the drains is 
to provide a relatively rapid drainage path in 
order to accelerate consolidation and thus improve 
the strength of soft foundation soils, Strip load 
embarkment construction such as that for highways 
and railroads is particularly vulnerable because 
failure can occur on both side slopes and 
foreslopes, Good construction control is 
essential in order to assure success. 

In "high risk" situations, such as that 
where wick drains are installed for ground 
improvement, a well conceived instrumentation 
system to monitor ground movements and pore water 
pressures is essential. Carefully selected 
instruments, installed by qualified personnel and 
continuously observed will provide data to confirm 
design assumptions or indicate potential problems; 
to indicate the drainage wicks are functioning 
properly and to control construction rates, so 
construction can proceed as rapidly as is 
consistent with project safety, 

For construction control, certain basic 
instrumentation is essential. The amount and 
sophistication of any instrumentation should be 
related to the size and importance of a project 
and to the consequences of failure. 

On the Caltrans project at Dumbarton in the 
South San Francisco Bay, where wick drains were 
installed, various instruments were employed; some 
being primarily for research purposes, 

Instrument stations were set up at 500 foot 
intervals. 

The instruments used were: 

o pipe riser settlement platforms 
o open tube piezometers 
o horizontal profile gages 
o anchor post settlement gages 
o inclinometers 
o heave stakes 

A reliable monitoring system is dependent 
upon the quality of the instruments, the care of 
installation, the competence of the installer
observer-recorder; and of course the interpre
tation being made by an experienced, knowledgeable 
engineer. 

Of these, the settlement platforms and 
piezometers are considered essential on projects 
of this type. 
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The horizontal profile gage was installed at 
five locations and performed well to a settlement 
depth of 3 to 3,5 feet, Below that depth the gage 
literally came apart and was no longer 
functional. Within the limits of the gage a good 
bottom of fill profile was obtained. 

The anchor post settlement gages were 
installed at selected locations in the soft 
foundation soil primarily for research purposes, 
i.e., in an attempt to measure the amount of 
consolidation occurring at various depths. 

"Inclinometers" or "slope indicators" were 
employed only where stability was considered 
critical and adjacent improvements c~uld be 
affected. At Dumbarton a radio station was 
located in the mud flats immediately adjacent to 
the new roadway embankment and could have been 
jeopardized by a slope failure. 

Heave stakes generally reveal little about 
what is happening until after it happens, When 
employed under certain conditions, however, heave 
stakes are considered appropriate and can be 
installed at relatively low cost, 

The simplest instrument is usually the 
best, Thus, the pipe riser settlement platform 
was chosen over the hydraulic settlement gage or 
settlement sensor, The open tube piezometer was 
also used effectively and showed very rapid 
response to increased loading. Inc-reased pore 
pressure due to added loading was reflected within 
one day, This device is inexpensive and can be 
installed at low cost using a drill rig. 

The "key" instruments in soft soils are the 
settlement platform and the piezometer. The 
importance of proper installation and monitoring 
of these devices cannot be over emphasized, A 
recommended minimum of one settlement platform per 
centerline station and two or three piezometers 
installed at variable depths at each centerline 
and hinge point location are needed for pore 
pressure verification, Once the critical height 
of fill has been reached and stability is 
marginal, the decision to stop, delay, or advance 
will be based on an interpretation of the data 
developed from these devices. 

A rule-of-thumb used by Caltrans Engineers 
in applying restraint to construction progress is 
to cease fill placement when piezometric readings 
reach 50% of the applied load. However, readings 
exceeding 60% of applied load were recorded at 
Dumbarton and on other Caltrans wick drain 
projects without the development of instability . 
This was due possibly to the amount and rate of 
strength gain plus other stability considerations 
at these greater pore pressures, Re-evaluation of 
the 50% rule of thumb is therefore suggested whe n 
the effects of reinforcing or stabilization 
fabrics beneath the embankment are considererl, 
Sixty percent of the applied load may be a 
reasonable value when using fabrics, 

The sequence of instrumentation installation 
is also important and the following is a 
recommended sequence: 

Settlement Platforms: 

Piezometers: 

Before placement 
of fill if 
possible or 
immediately as a 
suitable working 
table is 
established, 

Immediately 
following 

Horizontal Profile Gage: 

Anchor Post Settleme·nt Gages: 

Inclinometers: 

Heave Stakes: 

installation 
of wicks, in order 
to avoid loss of 
instruments to 
wick driver. 

Before placement 
of any fill, if 
possible, or 
trench through 
first 3 to 5 feet 
of fil L Also 
modify wick 
installation to 
miss instrumen
tation. 

Place through 
first 3 to 5 feet 
of fill. 

Through completed 
strut fill but 
only as 
specifically 
required. 

After placement of 
first 5 feet+ of 
fill. 

A reliable monitoring system is dependent 
upon the quality of the instruments employed, the 
care of installation, the competence of the 
installer-observer-recorder; and of course the 
interpretation being made by an experienced, 
knowledgeable engineer, 

The best system in the world will be useless 
unless continuously observed, recorded and 
analyzed. The Soils Engineer will then be in a 
position to confidently advise the Construction 
Engineer on control of the project, 

IMPACTS OF DESIGN AND SPECIFICATION REQUIREMENTS 
ON ACTUAL WICK DRAIN CONSTRUCTION 

M, James Warren 
President 

Drainage & Ground Improvement, Inc. 

While it is very important to carefully 
design a wick drain installation and include 
specifications that will result in the intended 
aims of the design, consideration of the practical 
and economical effects of the design and 
specification process on the actual installation 
of wick drains may be equally important. 
Frequently, standard design procedures or 
specifications are often used without recognizing 
their cost and/or practical effects on the 
project. From actual projects, examples include: 
(1) specifying wick drains to be installed at an 
elevation below water when stability and eventual 
fill height allowed installation above high tide; 
(2) specifying fixed exact depths which resulted 
in the need to install some drains into rock or 
very dense layers; (3) scheduling drains after 
bridge construction without proper headroom 
clearance to install drains under the bridge; and 
(4) solely specifying installation methods or 
types of drain materials which do not lend 
themselves to project climatic conditions 
(example: a jetting method with paper filter in 
freezing conditions). Therefore, an understanding 




