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FIGURE 1 Laboratory test system. 

from 20 to 25 psi, whereas Figure 5 shows a similar decrease 
in flow capacity of the PP-4a product when the confining 
pressure was maintained at 30 psi. Other geocomposite drain 
systems have more compressible cores. Flow rates for these 
products dropped markedly with increasing confining pres
sure. The PP-3a and PP-3b products, which have more com-
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pressible mesh cores, were especially susceptible (see Figure 
4 for the PP-3b product). 

When the confining pressure was increased during the test, 
the flow rate usually stabilized within a few days. However, 
the slow crushing process of one product (PP-2) caused the 
flow rate to gradually decrease over a period of months (Fig
ures 6 and 7). 

All products tested-with the exception of PP-2, which 
partially collapsed at 25 psi-had a minimum equilibrium flow 
rate of about 1 gal/min per foot of drain width when subjected 
to a hydraulic gradient of 1.0 and a confining pressure of 30 
psi. The PP-2 product exceeded this value at a confining pres
sure of 25 psi. 

FIELD INST ALLA TIO NS 

In conjunction with the laboratory testing, three field instal
lations of geocomposite drain systems were instrumented for 
future monitoring. These installations were placed behind fills 
or retaining walls . Instrumentation consists of piezometers 
placed upslope and downslope of the drains. Results of these 
installations, it is hoped, will validate the test procedure. 
However, at this date, sufficient time has not yet passed to 
allow any substantive data to be obtained. 
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FIGURE 2 Test setup. 
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FIGURE 3 Test specimen. 
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FIGURE 4 Equilibrium flow versus confining pressure. 
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FIGURE 5 Equilibrium flow versus time: confining pressure increased from 20 to 25 psi. 
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FIGURE 6 Equilibrium flow versus time: crushing of PP-2 over 16 days. 
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FIGURE 7 Equilibrium flow versus time: crushing of PP-2 over 500 days. 

TABLE 1 PERFORMANCE OF GEOCOMPOSITE 
DRAIN SYSTEMS AT A CONFINING PRESSURE 
OF 30 psi 

Equilibrium Flow, gpm/ft 

Product Gradient: 0.3 1.0 2.0 

PP-1 3.0 S.2 7.S 

PP-2* 0.6 1. 2 1. 8 

PP-3a (1 layer of core) 0 .4 0.9 1. 2 

PP-3b (2 layers of core) 1.5 2 . 8 4 . 1 

PP-4a 0 .4 0.9 1.2 

PP-4b 4 . 6 8 . 1 11.8 

PP-Sa (1 layer of core) 0.8 1. s 2.2 

PP-Sb (2 layers of core) 1.6 2.8 4.0 

(Slstem caEacitl 6 . 8 11.7 16.9) 

* 2S psi confining pressure 

RESULTS 

1. The flow capacity of the geocomposite drain systems 
tested varies directly with the hydraulic gradient and inversely 
with the confining pressure. 

2. The equilibrium flow of a product at a given confining 
pressure can usually be determined after a period of several 

days. However, for some products, the confining pressure 
must be maintained for longer periods, up to several months . 

3. The reduction in flow capacity of the geocomposite drain 
system may result from crushing or compression of the core 
material, elongation of the geotextile due to increased soil 
pressures, or some combination of these effects. 

4. All products tested-except for the PP-2 geocomposite, 
which partially collapsed at 25 psi-had minimum equilibrium 
flow rates of about 1 gal/min per foot of drain width when 
subjected to a confining pressure of 30 psi and a hydraulic 
gradient of 1.0. The PP-2 geocomposite transmitted this vol
ume at a confining pressure of 25 psi. 

CONCLUSIONS 

The initial impetus for developing this test method was the 
lack of a known accepted laboratory procedure for predicting 
field performance of the increasing number of geocomposite 
drain systems being marketed. ASTM 4716-87 [Standard Test 
Method for Constant Head Hydraulic Transmissivity (In-Plane 
Flow) of Geotextiles and Geotextile Related Products] had 
not yet been published at the onset of this program, and as 
a result no comparison between the two test methods was 
made. Because most earth-retaining structures depend on their 
drainage systems for stability, it was imperative that a pro
cedure be developed to ascertain the potential field perfor
mance of the geocomposites. Two possible conditions that 
can affect the geocomposites' ability to transmit water are 
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(a) compression or crushing of the core and (b) stretching and 
filling of the passageways in the core by the geotextile. Thus, 
a test using geocomposite samples embedded in soil cylinders 
was developed. Results of the tests performed on a number 
of geocomposites showed that as the confining pressure in
creases, the flow decreases. Visual evaluations of the samples 
after the test showed that both core compression and geo
textile stretch occurred to some extent in most of them. 
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The test procedure appears to approximate field conditions. 
However, some considerations could modify or change it. 
Areas that could be considered for change would include soil 
type and condition, size of confining soil, size of geocomposite 
sample, confining pressures, and gradients. Further tests in
corporating some of these variables are strongly recom
mended. However, any test developed in this regard should 
incorporate a soil-confining medium. 


