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COMPONENT PROPERTIES

The XT-8 Collector is 
manufactured from polymer 
concrete, which is a blend of 
polyester thermoset resin 
and select quartz 
aggregates. It is delivered 
assembled to an 8-inch PVC 
foam core pipe. PVC 
couplers are provided for 
every 1-meter joint. The 
Protec�ve Cap is resilient, 
durable and UV resistant for 
years of service. Rope Turf 
Wedge is a 
non-biodegradable nylon 
and installa�on hardware is 
delivered with the 
Terminator.

ProPlay 23D Shock & Drainage Pad is manufactured of a 
precise blend of recycled, post-industrial polyethylene 
flakes that are thermally bonded. The recycled 
polyethylene (PEX) is a closed-cell (non-absorbent) and 
cross-linked (physically stable) product. The sheets are 
bonded to a PET geotex�le for stability and which also 
serves as a filtra�on fabric. Panels are an interlocking 
puzzle-piece design that provides dimensional stability and 
ease of installa�on. Drainage channels are sized and 
spaced to provide maximum lateral drainage…the best in 
the industry.
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SPORTS PERFORMANCE PROPERTIES - PROPLAY 23D
A series of sports performance tests were run with 
ProPlay 23D under three different pile heights of carpet, 
each with two different sand/rubber ra�os. These six 
combina�ons represent common systems used in the 
US today. Random brands of synthe�c turf and fibers 
were used. Past tests have shown that brand does not 
have a significant impact on results. Results can be 
influenced by and may vary due to installa�on 

DEFINITIONS

G-Max – The maximum nega�ve accelera�on on impact or the measure of how much force the surface absorbs and how 
much is returned to the athlete. Higher G-Max = less absorp�on. 

HIC (Head Injury Criteria) – The measure of the likelihood of injury arising from an impact, stated as “fall height”. It is an 
integra�on of the peak decelera�on (G-Max) with respect to �me. This is because a lower peak decelera�on experienced 
for a longer period of �me can be as dangerous as a higher force experienced for a shorter period of �me. At an HIC of 
1000, sta�s�cal risk of death from brain trauma is greater than zero. 

*SA - Shock Absorp�on – The dissipa�on of kine�c energy (the primary element of G-Max measurements).

*ER - Energy Res�tu�on – The propor�on of kine�c energy retained by two objects before and a�er collision. This 
coefficient measures bounciness. If the coefficient is close to one hundred, then the collision is elas�c and bouncy, if it is 
close to zero then collision is more plas�c. 

*VD - Ver�cal Deforma�on - Ver�cal deforma�on indicates the ability of a surface to deform under load. High deforma�on 
can affect the safety of the athlete, causing instability of the foot, while low deforma�on may cause injuries as a result of 
immediate impact force.

technique and sieve size of sand and SBR par�cles.
G-Max impact a�enua�on, HIC heights and three 
components of the Advanced Ar�ficial Athlete, shock 
absorp�on, energy res�tu�on and ver�cal deforma�on, 
were tested. Results fell within the guidelines of The 
Synthe�c Turf Council and FIFA 1 & 2-Star. For reference, 
control tests were run on the systems using no pad. 

4-11 mm 4-10 mm
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TERMINATOR DRAINAGE TESTING PROTOCOL

Because ASTM D4716, “Standard Test Method for 
Determining the (In-plane) Flow Rate per Unit Width 
and Hydraulic Transmissivity of a Geosynthe�c Using a 
Constant Head” cannot adequately describe and 
evaluate the performance of a geosynthe�c within an 
infill turf system, a unique and custom test method 
was developed.  The purpose of this test was to 
evaluate the performance of all components of a 
closed synthe�c turf sport field using a resilient 
drainage pad underlayment and the XT-8 outlet orifice. 
Tests were performed in September 2013 and June 
2014 at the Hydraulics Lab, North Carolina State 
University School of Engineering, Raleigh, NC.

 The test method evaluated quan�ta�ve and 
qualita�ve characteris�cs including outlet flow, flow 
depth, pad hydraulic performance and buoyancy 
effects. It was configured to evaluate a single XT-8 
outlet weir and a four foot width of resilient drainage 
pad. Interpola�ons from these values take into 
account that there are 3.66 outlets per linear foot of 
XT-8 Collector and 4.0 feet of pad in the test apparatus.

The test apparatus consisted of a flume that measured 
drainage performance in as close to “real world” 
condi�ons as prac�cal.

The 4’ wide by 8’ long test apparatus consisted of a 
confined wooden deck. A full width weir was constructed 
at both 4 foot ends of the deck. The weir at the inflow end 
se�les flow and decreases fric�onal losses while 
maintaining a level uniform flow condi�on over the full 

width.  The weir at the ou�low end provides a basin for 
overflow. The XT-8 Collector orifice outlet was mounted in 
the middle of the deck at the lower end of the pla�orm and 
placed flush with the plywood deck. The deck and weir 
structure was set at a 0.5% slope toward the drainage 
orifices. The ProPlay 23D Pad, synthe�c turf and infill (50/50 
sand/rubber) were then assembled in the fixture. 

Flow was measured at the influent side using an orifice 
plate meter (fig. 4a). Water levels at the top, center & outlet 
were measured by five piezometer taps and pressure cells 
mounted into the pla�orm (fig 4b). The depth (head) of 
water at the piezometer taps was used to develop a plot of 
flow vs. depth above the orifice over a prescribed range of 
inflow amounts. Data collected: inflow at mul�ple flow 
rates, depth of water at orifice, observed flow condi�ons. 
The full series of tests was run three �mes each, ranging 
from a low flow condi�on to the point at which water 
overtopped the ou�low weir. Each interval was allowed to 
stabilize in the test pla�orm before recording final depths 
at the taps. The extent of ponding and system flota�on was 
observed and noted for each interval. (Complete test 
results available on request)

fig. 4a

fig. 4b

Loca�on of Pressure Taps
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INTERCEPT CAPACITY AND BUOUYANCY

Based on a series of three tests at a wide range of flow rates, a 
trend line was developed to represent the average intercept 
capacity of the Terminator system. Fig. 5a, above, contains the 
relevant por�on of that trend line. The highest depth value 
shown here (45mm) represents  water at a depth equivalent to 
the full thickness of the shock/drainage pad (23mm) and 
approximately ⅞” (22mm) of infill material. This is equal to a 
flooded turf system with NO visual ponding. 

The center column shows an example of the Terminator 
intercept capacity on a typical two acre field. By applying the 
Ra�onal Method (Q=CIA) to this typical field, as in the below 
example, one can easily see that the depth of 45mm will never 
be reached.

Assump�ons:  Runoff coefficient = .95
  Rainfall Intensity = 8” per hour
  Area = 2 acres

Therefore: Q = .95 x 8 x 2 = 15.2 cfs

This value falls somewhere between 5 and 10 mm of water 
depth, well within the cross sec�on of the pad.  By extension, it 
would require a rainfall intensity of more than 19” per hour just 
to reach the top of the pad in this example. Even at that level, no 
flota�on of the system was observed.

A separate test was performed to measure the 
amount of overburden (weight of turf and infill) 
required to prevent flota�on at various water 
depths. For the test, a typical monofilament turf 
with a 42 oz. face weight was used with a 50/50 
ra�o of silica sand and SBR infill. Important: This is 
to be used only as a point of reference. Take into 
account the specific turf and infill combina�on and 
weight specified.

At a water depth equal to the thickness of the pad 
(23.4mm), a combined turf and infill weight of 2.4 
psf was required to prevent floata�on (fig. 5b). This 
is well below most turf and infill specifica�ons, and 
as seen in the Depth vs Flow chart, is equivalent to 
a drainage capacity of more than 36 cfs on the 
sample field. 
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100 ft Typical Bay

Synthetic Turf & Pad System

Bay Centerline

XT-8 Collector

XT-8 Catch Basin
8 Inch Drain Outlet

Flood Condition
Water Surface Pro� le

D3

D2 D1

INLET & DISCHARGE CAPACITIES

A HydroCAD Stormwater Modeling program was developed 
to evaluate a synthe�c rain event applied to a stormwater 
drainage network comprised of the XT-8 Collector and 
associated catch basin. The drainage network included a 
two sec�on catch basin with an 8 inch outlet suppor�ng 
two equal 50 foot sec�ons of XT-8 Collector entering from 
both sides. The model yielded an event that flooded the 
system to the theore�cal eleva�on of a typical running 
track or adjacent walkway. The XT-8 was analyzed as a 
ponding structure with a nominally non-sloping outlet. The 
resul�ng model generated a runoff event of approximately 
2.0 cfs at the catch basin outlet. 

CALCULATING REQUIRED 
NUMBER OF CATCH BASINS

Using local climate data and factors 
influencing the runoff coefficient for a given 
site, calculate the maximum design runoff in 
cubic feet per second (cfs). Each two-stage 
catch basin has a handling and discharge 
capacity of 2 cfs, so divide total runoff by 2.

Example:
Design runoff = 11.8 cfs / 2 = 5.9
Use 6 equally spaced catch basins.
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SYSTEM DESIGN OPTIONS

When a synthetic turf field is 
surrounded by a track, the 
Terminator XT-8 is installed along 
the sidelines, as the drainage and 
anchoring point for the turf. At the 
D areas, where track-to-track is 
installed, use the XT-4 Slot Drain 
for surface drainage. Adapters are 
provided for a smooth, continous 
transition from XT-8 to XT-4. If the 
D area is synthetic turf 
(not shown), the XT-8 would be 
installed along the perimeter.

For stand-alone synthetic turf 
fields, Terminator XT-8 is used for 
the entire perimeter to drain and 
anchor the turf. Pre-fabricated 90 
degree corner pieces are provided 
for simple installation.

Stand-alone Field Layout

Track & Field Layout
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DISCLAIMER:  The customer and the customer’s architects, engineers, consultants and other professionals are completely responsible for the selection, installation, and 
maintenance of any product purchased from ABT, and EXCEPT AS EXPRESSLY PROVIDED IN ABT’S STANDARD WARRANTIES, ABT MAKES NO WARRANTY, EXPRESS 
OR IMPLIED, AS TO THE SUITABILITY, DESIGN, MERCHANTABILITY, OR FITNESS OF THE PRODUCT FOR CUSTOMER’S APPLICATION. Copies of ABT’s standard 
warranties are available upon request.

All Products Available in Canada and MexicoMade in the USA
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