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Understanding

field hardness test reports

PORTS SURFACE IMPACT TESTING (field

hardness) has become an integral part of the syn-

thetic maintenance process. Test results can indicate
that a field is in good condition, as well as pinpoint areas
of concern.

The Synthetic Turf Council recommends a minimum
testing frequency to be at the end of year 1 and the end of
year 3. Other industry experts and/or field specifications
often recommend annual testing. That’s a lot of data! Due
to the large amount of data, the test reports may be some-
what difficult to interpret. In this article, we'll break down
the field hardness test report, so that the field manager can
understand it better and find the information that is most
important for success.

The field hardness test report is a two-page report (see
Figures 1 and 2). This report includes field conditions and
test results from evaluations performed at multiple loca-
tions on a single field. In Figures 1 and 2, we have divided
the test report into five sections to aid in finding informa-

> Figure 1. EPORTS SURFACE IMPACT TEST REPORT
Soccer Complex Saatian 1
City, State
Test Date: March 15, 2011 Repor Date: March 18, 2011
Weather Conditions:
Temperalure; 43 - 45° F Humiddy: B1 - B7%
Cloudy
Testing parformed for Blank High Schoal
Test Method: Saction 2
ASTM F1936° Slandard Specification for Impaci At of Turf Playing Systems as Measured in lhe Field E Ll
Summary of Results: Va gmar imas Surface
End A is Ihe West end and Side C is the South side of the full-size field (while boundaries). 5 ms Temp [
Point 1 Penalty Kick Line, End A, Cenler of Field 1158 86.0 8.0 48
Total 5.8 cm depth; Infil 3.1 cm depth
Point2 B3 from center of field lo corner of Penalty Box, Side C,End A 1158 203 74 48
Total 5.6 cm depth; Infill 2.8 cm depth
Paint 3 75' from Hall-Way Line 1o End A, A0 from canler of field ta Touch Line © 1170 032 78 48
Total 5.7 em depth; Infill 3.0 cm deplh
Poirt 4 Hall-Way Line, Center of Fleld 11.37 100.2 B 48
Total 5.6 cm depth; Infill 2.2 cm depth
Pointd 75 from Half-Way Line lo End B, 83’ from center of field to Touch Line D 11.30 a0.7 BE 48
Total 5.8 cm depth; Infill 3.5 cm depth
Paoint &  1/2 the distance from Penalty Restraining Arc to leading edge of Penally 1184 929 TE 48
Box 2l End B, Cenler of Field
Total 5.8 em depth; Infill 3.4 cm depth
Point 7 Goal Line, End B, 5 Outside Touch Line © 11 1173 73 48
Tetal 5.3 cm deplh; Infill 3.2 cm deplh
Point 8  Cormer Kick Area (Yellow Field), End B, Side D 167 106.2 84 46
Total 5.6 cm depth; Infill 2.8 cm depth
Point 8 3 from Goal Line 1o Hal-Way Line, End A, Cenler of Field 138 a7 B0 43
Total 5.2 em depth; Infill 2.9 cm deplh
Point 10 15 fram Goal Line to Half-Way Line, End B, Center of Fiald 1144 1023 T4 46
Tetal 5.5 cm deplh; Infill 3.2 cm deplh
Conclusion: .

when lested in accordance with specification F1938,

Operatar Signature
Duane K. Otlo

Under the lesl conditions reporied above, all lest points mel the requiremani of < 200 average G max

Test resuits mparkd heredt miec! the conaitons of e Eshed Mail a1 the lime-ol lesting ana af 1he lsmparsiue reporied

Saction 3

>> Below: Figure 3. Graph from research published in February
1990 by Voigt R. Hodgson, Ph.D., Director Biomechanics Labora-
tory, Department of Neurosurgery at Wayne State University De-
troit, Michigan in his paper titled Impact, Skid And Retention
Tests On A Representative Group of Bicycle Helmets to Deter-
mine Their Head-Neck Protective Characteristics.
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>> Below: Figure 2.

Soccer Complex Seclian 4
City, State

Test Date: March 15, 2011 Report Date: March 18, 2011

Test Drep Vo h gmax—SCU0N Sy
Painil # fps fi
1 1154 e B5 4 2131
2 11.89 2 a39 2445
Penalty Kick Line, End 4. Conter of Fiald 3 1148 20 8.1 160.8
Avad 11.58 21T 260 252.7
2 i 11.77 2% BB 2 oy
63’ from cenlar of field to comer of 2 LS z 2, ‘9?'.8 AL
Panalty Boz, Side C, End A 3 ARES 2 oo.g 2735
’ ) Avd 11.58 2 1" 99.3 266.5
3 1 127 20 874 21989
78 from Half-Way Line 1o End A, 40 § :::; ; - l’ﬂ"ﬁ-; 33'3
from center of field la Touch Line © Av23 1170 2 032 2883
4 1 1148 20" 848 205.2
2 1148 21" 875 159 6
Hali-Way Line, Center of Fisld 3 1124 2o 1028 283.0
Ava3 1137 r g 100.2 2713
§ 1 1142 20" 782 1828
75' from Half-Way Lins 1o End B, 63 : 1 T o e
from center of field to Touch Line D Avza 1130 207 90:? 25 8
& 1 11.50 v 4 b 833 208.9
112 the distance from Penalty 4 1145 Zo" 822 2456
Resiraining Arc lo |eading edge of 3 1183 22" 36 250.7
Panalty Box at End B, Center of Fisld Av23 1184 21" 928 248.1
7 1 147 114 9.8 2647
; y ; 2 11.08 111" 1E7 3354
Gosl Line, End B, ﬁ'cﬂutsldu Touch Line 3 11.34 200 178 3378
A3 1121 1 bt b 1173 336.6
a 1 1133 20" 24 1386
. 2 178 > 1034 290.9
Comer Kick ﬁ.m;g:llguw Field), End B, 3 1158 e 1067 249 7
Av23 11.67 24 10652 285.3
g 1 11.38 20" B35 205.5
3 from Goal Line to HalF-Way Lina, End 2 1125 A 5.8 2575
A. Carder of Fleld 3 1153 21 996 2734
3 Avas 1139 20" 7.7 285.5
10 1 1178 a2 933 2388
a ' g
15'fom Goal Line 1o Halt Way Line, End 2 1A o i oy
B, Center of Field " 5 '

+ Av23 1144 rot 1023 276.3
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tion and explaining the data. Figure 1 is the
first page of the report, and Sections 1 to 3

are found on page 1. Figure 2 is the second
page of the report, and Sections 4 and 5 are
found on page 2.

Section 1: Basic information regarding
when and where the test was performed.
Also included are the weather conditions
during testing.

Section 2: This section has summaries of
testing performed and test results. This is
the heart of the test report, and contains
the information that will likely be of most
interest to sports turf managers.

* Testing Method: Testing is typically
performed according to guidelines detailed
in ASTM F1936. F1936 provides specifi-
cations for equipment to be used, how and
where tests are to be performed, and field
performance requirements.

* Point: Testing points refer to locations
on the field where test measurements are
performed. Different locations are speci-
fied per ASTM F1936 for different types of
fields (football, soccer, lacrosse, etc.). Typi-
cally eight test points are specified by the
method and two additional points are
tested at the discretion of our field techni-
cian. If desired, additional points can also
be tested and reported.

* Total Depth and Infill Depth: This in-
formation can provide insight for evaluating
problems or trouble areas. Depths are typi-
cally not mandated, but turf manufacturer
specifications often indicate acceptable fiber
lengths, infill material, and infill depths.
Total Depth is the depth from the top of
the turf to the backing (synthetic fields) or
soil (natural turf fields). Worn or lost turf
can cause a harder or softer field and impact
performance. Infill Depth is the depth of
infill materials that are between the turf
fibers. Infill is used to provide desired play-
ing conditions, and can act to protect turf
fibers. Typical infill materials include sand,
rubber, and other materials. Most, but not
all, synthetic fields have infill material. Un-
even infill depths can lead to varying hard-
ness and performance. Loss of infill may
also lead to turf damage, and is a significant
cause of variance in field performance.

e Gmax is the maximum value of G en-
countered during an impact. G is the ratio
of magnitude of missile acceleration during
impact to the acceleration of gravity, ex-

pressed in the same units (G, being a ratio,
is unit less). The number reported here is
the average of the second and third drop at
each test point. The maximum impact level
of <200 average Gmax, has been accepted
by the U.S. Consumer Product Safety
Commission. ASTM F1936 states that:
“According to historical data, the value of
200G is considered to be a maximum
threshold. Values of 200 Gmax and above
are considered values at which life threaten-
ing head injuries maybe expected to occur.”
Project specifications may require a lower
maximum impact level. For example, many
experts recommend Gmax values no higher
than 170 on fields where sports without
helmets are played.

* Vo fps: impact velocity, velocity of the
missile (in feet per second) as it impacts the
surface of the field. This is not a measure-
ment of the turf, but an indicator of
whether test was performed properly. If im-
pact velocity is not acceptable our field
technician will rerun tests at the test point.

e Tmax ms: time (milliseconds) to im-

pact maximum (Gmax). Used in calcula-
tions for Head Injury Criterion.

Section 3: Statements regarding whether
Gmax results are less than 200 and that re-
port reflects condition of field. Signed by
field technician.

Section 4: Same as section 1. Basic in-
formation regarding when and where the
test was performed, at the top of page 2.

Section 5: Test results from the individ-
ual test drops at each test point.

* Test point location and individual test
results with the average (2nd and 3rd
drops) are reported for Gmax and Vo fps
(impact velocity).

* Drop height is 2 feet. This is the dis-
tance that the test missile is dropped dur-
ing the test procedure. ASTM F1936
states: “The test method incorporated into
this specification (Procedure A of Test
Method F355), has been used to test the
impact attenuation of athletic fields for
over 30 years. The development of this 2-ft
fall-height method can be traced back to
the Ford and GM crash-dummy tests of

www.stma.org

FieldSaver.® Save your field from
rain and wear.

Infield Turf and Collar Protector

18 oz. Vinyl Spot Field Tarps with
Grommets or Weighted Edge

FieldSaver®rain tarps are best-in-field for any field!

Special offers ONLY at www.CoverSports.com/ST

For price quotes, sizes and fabric specs,
visit www.CoverSports.com/ST
sales@coversports.com = 800-445-6680

Humphrys(3CoverSports

Industrial snd Athbatic Fabric Products Since 1874
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>> Turf Diagnostics technician measuring field
temperature and infill depth as part of a field
evaluation.

the 1960’s, medical research papers from
the 1960’s and 1970’, and a Northwestern
University study in which an accelerometer
was fixed to the helmet of a middle line

backer to measure impacts received during
actual play. This study found the typical
head-impact to be 40 ft/lb, which is equiva-
lent to the impact generated by dropping a
20 Ib missile from a height of 2 feet, the re-
quirement specified in Procedure A of Test
Method F 355.”

* Head Injury Criterion (HIC) is a
measure of the likelihood of head injury
arising from an impact. HIC is a measure-
ment of impact severity based on published
research describing the relationship between
the magnitude and duration of impact ac-
celerations and the risk of head trauma. At
the 2012 STMA Conference, Dr. Andy
McNitt of Pennsylvania State University in-
dicated a near perfect correlation between
Gmax and HIC for sports fields (i.e. high
Gmax = high HIC; low Gmax = low HIC).
HIC is used to assess safety related to vehi-
cles, personal protective gear, and sport
equipment. Because there is limited re-
search regarding sports fields, data from the
auto industry and others is used to provide
insight into injury risk. The higher the HIC

value, the greater the risk of injury (see Fig-
ure 3 below).

Turf Diagnostics believes that the Gmax
values should be the key indicator of field
hardness for the turf manager. Individual
test points with Gmax above 200 or a
Gmax average of greater than 170 for the
entire field suggest that maintenance prac-
tices, such as grooming and topdressing, are
required.

We also believe that the field manager
should pay particular attention to infill
depth. For consistency in play, infill depth
should be uniform over the entire field.
Changes to infill depth over time should
also be noted. Infill depth tends to de-
crease over time and should be replenished
as part of a synthetic turf maintenance
program. M

Sam Ferro is the president of Turf Diagnos-
tics é’De;l’gn, which performs field hardness
testing on fields throughout the US as well as
testing of soils, sands, aggregates and amend-
ments for natural and synthetic turf fields.
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Longer life. Lower co;ii;
Bulldog Field Equipment Pitching Rubbers.

Bulldog pitching rubbers are huilt to last. With 40 Ibs of
rubber they're designed to eliminate bowing and deforming.
Thicker rubber translates into longer life and
reduced equipment costs for you. Perfect.
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800-747-5985 BeaconAthletics.com

Step up to the plate
like a pro...

No baseball field is complete without
properly installed batter’'s boxes and ',..i,'_
pitcher’'s mound. Pro Mound is a unique |
blue gumbo packing clay used to form
a solid subsurface when building these
areas, allowing players to "dig in" and
establish footing without leaving large
holes. Prefferred by professional
groundskeepers at the major league
level, Pro Mound is a valuable addition to every field.

pro’schoice

SPORTS FIELD PRODUCTS

Contact your local Pro’s Choice distributor or call us at
1-800-648-1166. Visit us online at www.proschoicei.com.
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