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IMPACT DROP TESTING
PER AAMA 501.8

2000 foot-pounds of energy, as imparted by the human
impact drop test apparatus, simulates shoulder impact

of a 200-pound person moving at 25 feet per second.

Energy must be transferred sequentially through hardware,
window frames, anchorage and substrates. Specific post-
impact safety, security and enclosure conditions must be met.

Important Design Team Note: Appropriate minimum
requirements for interior human impact performance
depend on application, occupancy, and level of supervision,
as well as other project-specific parameters. Consultation
with on-site medical and security staff is encouraged,

with special consideration given to pass/fail criteria.

Simulation of physical attack with objects likely to be
accessible to occupants in seclusion may be advisable.

Wausau behavioral care products are listed in the

“New York State Office of Mental Health’s Patient

Safety Standards, Materials and Systems Guidelines,”
researched and maintained by Lomonaco and Pitts, P.C.
doing business as architecture+ of Troy, New York.

Evaluation of window products for behavioral health
applications may include resistance to, or restriction of:

. Escape attempts or passage of contraband

. Patient access to unauthorized areas or routes of egress

. Attack to window components using blunt or sharp objects
. Tampering with, or disabling, locking devices

. Laceration or self-harm by cutting

. Pica behavior (ingestion of components or materials)

. Abrasion, prying or cutting

. Weaponization of parts

. Ligature



4000i-DTTESTING SUMMARY
Exterior Behavioral Care Windows
2000 ft-lbs Impact Energy
AAMA 501.8- 14 “Standard Test Method for Determination of Resistance to Human Impact of Windows Intended for Use in Psychiatric Applications”
Test Specimen i i . . Anchors and
P . W'dth Helght Interior Glazing
Configuration (inches) (inches) Substrate
Fixed Single Lite with "
Hinged Access Door DP6 72 84 1/2" Polycarbonate
Fixed Single Lite with 7/16" Tempered
Hinged A Door DP 66 84 Lami dal
inged Access Door DP7 aminate ass Steel Strap Anchorsin a
. " Steel Test Buck
Fixed** Single Lite with 72 84 9/16" Tempered eelfestBuc
Hinged Access Door DP8 Laminated Glass
Fixed Single Lite with 54 84 19/32" Glass-Clad
Hinged Access Door DP8A Polycarbonate
L,';'):)ed i'"gle 'Ste ng4 60 30 1/2" Polycarbonate
If-Out Access Door Impact Receptors in a Steel
Inswing Casement/Fixed*** 40 79 7/16" Tempered Test Buck (see note below)
with Meeting Rail DP5 (Two lites wide) Laminated Glass
. . Through-Frame and Steel
*
|”5W'f‘8 ﬁasgmt;n;c/g;xed . |96 y 72 1/2" Polycarbonate Strap Anchors in SPF #2
wit eeting Rai 1 (Two lites wide) Wood Blocking
Inswing Casement/Fixed 96 75 9/16” Tempered
with Meeting Rail DP9 (Two lites wide) Laminated Glass Through-Frame and Steel
Strap Anchors in a Steel
Inswing Casement/Fixed 96 72 19/32" Glass-Clad Test Buck
with Meeting Rail DP9A (Two lites wide) Polycarbonate
. . Through-Frame and Steel
Insyvmg Césemeht/leed .96 ) 72 1/2" Polycarbonate Strap Anchors in 16-Gauge
with Stacking Mullion DP2 (Two lites wide) Steel Studs

**Testing was successfully repeated at 2500 ft-lb impact energy on Unit DP8
***CMU substrate tested on a larger test unit of this configuration and glazing infill

AW Class
*Test unit DP1 achieved an AAMA AW120 rating for the “SHW” (side-hinged inswing window) product type - including AAMA 910
cycle testing - per AAMA/WDMA/CSA 101/1.5.2/A440-17 (NAFS), at the minimum NAFS gateway test size of 48" x 72" for SHWs.

Breadth of Testing

Successful human impact testing is an exercise in energy absorption, not unlike hurricane or blast hazard-mitigation testing.
In general, larger, more flexible glazing represents the worst-case scenario for infill areas, while smaller or more-rigid glazing
places higher loads on hardware and anchors. Both situations need to be addressed in testing and analysis.

A number of variables must be addressed when outlining a representative standard product certification test regimen:

Size (both minimum and maximum) Aspect ratio Impact energy (typically expressed in ft.-lbs.)
Prime windows versus |AWs Receptors and trim Operability

Locks, hinges and other hardware Anchorage Substrate material(s)

Interior film protection Interior glazing infill

Applicability

Wausau’s engineering department is involved in all behavioral care projects, to assess the applicability of existing test reports to
specific situations. Using confidential, time-tested structural calculation guidelines and engineering judgment, recommendations
are made on the necessity for further testing. Design teams choose from a relatively limited option set. If project-specific testing is
expected, requirements must be included in bid documents, or change orders and schedule delays may result.

Exterior Thrown-Object Impact
See the 2187-DT Testing Summary for thrown-object impact test results.

Substitutions

Interior glazing identified as 1/2" polycarbonate may be Covestro Tuffak® 15 (formerly Makrolon® 15) or Sabic LEXAN® SL4855
per the “New York State Office of Mental Health’s Patient Safety Standards, Materials and Systems Guidelines.” Flame spread

and smoke generation code requirements may require sprinkler wash, or the selection of other glazing infill laminates.
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2187-DT TESTING SUMMARY

Behavioral Care Interior Accessory Windows (IAWs)
2000 ft-lbs Impact Energy

AAMA 501.8 -14 “Standard Test Method for Determination of Resistance to Human Impact of Windows Intended for Use in Psychiatric Applications”

Test Specimen Width Height . , Anchors and
Configuration (inches) (inches) Interior Glazing Substrate
. Through-Frame Anchors on
ng.ed A(ECGSS Door 60 84 1/2" Polycarbonate Inside Face of Wausau
Single Lite SV10 SuperWall™
Hinged Access Door 48 72 7/16" Tempered
Single Lite SV11 Laminated Glass
Hinged Access Door "
gingle Lite SV12 19 72 1/2" Polycarbonate Through-Frame Anchors
within DLO of Wausau
Hinged Access Door 19 72 7/16" Tempered SuperWall™
Single Lite SV13 Laminated Glass
Lift-Out Access Door 19/32" Glass-Clad
. ) 36 72
Single Lite SV16 Polycarbonate

Characterization Testing of IAWs
IAWs are explicitly excluded from the scope of NAFS. In the absence of an industry standard for IAWs, test protocols and
performance criteria were jointly developed by an AAMA-accredited test lab and Wausau, based on relevant model building
codes, industry standards and other criteria. For the purposes of representative testing, Wausau SuperWall™ was used to
simulate a single-glazed existing fenestration product at the exterior, vented to reflect aging operable windows.

Results may not be fully representative of what can be expected for IAWs used in conjunction with more-airtight exterior
products, including, but not limited to, IAWs used as an upgrade on new windows, curtainwall or storefront.

Included in Scope of Characterization:

Air infiltration rate Air exfiltration rate

Structural loading resistance to internal pressures Misuse loading
Life cycle testing of access door and hardware

Excluded from Scope of Characterization:

Water penetration resistance of IAWs or exterior windows Water drainage from the air cavity

Safety glazing or code requirements for safety glazing Shared structural loading due to exterior wind
Thermal performance Internal fogging or condensation*

Heat build-up or thermal stress on existing glass* Hermetically sealed air cavities

Varying existing (exterior) glass/frame combinations Insect or dust entry

Occupant operation of IAWs (custodial only)

*Internal fogging and thermal stress may be affected by air cavity venting, as quantified
by air exfiltration test results normalized to reflect project-specific in-situ conditions.

Breadth of Testing and Applicability
Refer to the 4000i-DT Testing Summary for notes on breadth of testing and applicability.

Anchorage 2187-DT SEAL™ Series
Special provisions may needed in anchorage and reinforcement of exterior framing or Interior Accessory
existing windows to provide adequate support for 2187-DT Series IAWs. Window
Substitutions
Refer to the 4000i-DT Testing S f " bstituti COURTYARD GLAZING TESTING SUMMARY
efer to the i-DT Testing Summary for notes on substitutions. Laminated Insulating Glass
ight Limi The sharp object impact test was conducted in substantial accordance with ANSI/SAE
Welg t Limits Z 26.1-2007 “American National Standard for Safety Glazing Materials for Glazing Motor
Maximum 2187-DT unit size is limited by weight and aspect ratio Vehicles and Motor Vehicle Equipment Operating on Land Highways - Safety Standard.”
y weig p
restrictions on the four-bar friction hinges used for side-hinged Exterior Glass Object Diameter Results
access doors. Lift-out options may be available. 8 mm
p y 216" Full (ASTM E 1996 “A” Missile) No damage or breakage
Exterior Thrown-Object Impact Tempere()j/ 12 mm Exterior lite of laminate shattered
e . .. . . . (Intermediate size) (No penetration)
In addition to interior impacts, supervised patients in courtyards Laminated 38 o res of amate sharered
. . . mm oth lites of laminate shattere
or outdoor exercise areas may have access to Obje'CtS which c.ould (ANSU/SAE 226.1 standard size) (No penetration)
be hurled at exterior glazing. 1-1/16" overall IGUs incorporating 8 mm
laminated exterior lites were subjected to impact from three 16" (ASTM E 1996 “A” Missile) No damage or breakage
solid, smooth steel spheres dropped from a height of 30 feet, Annealed 12 mm No damage or breakage
striking the specimens within one inch of the center, at a speed Laminated (Intermediate size) (Glass repair an option if chipped)
of 30 mph. Results are tabulated at right. 38 mm Both lites of laminate shattered
(ANSI/SAE Z26.1 standard size) (No penetration)
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COMPANION PRODUCTS
FOR DESIGN FLEXIBILITY

Wausau 2187-DT Series SEAL™ IAWs may be applied to the interior of
Wausau SuperWall™ for an integral-blind behavioral care upgrade
of curtainwall and window wall configurations.

INvent™ -HP -XLT or -BHM Series fixed windows may be upgraded for use
in behavioral care occupancies by applying 2187-DT Series SEAL™ IAWs,
when blast-hazard-mitigating design is also necessary, or for wind-borne
debris resistance in hurricane-prone areas.

SUPERWALL™
7250, 8250 and 10250 Series

Three complete 3" face systems in 7-1/4", 8-1/4", and 10-1/4" frame depths
to efficiently address almost any span/load requirement - all systems’
components are internally consistent and interchangeable.
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SuperWall
Structural Glazed . D
(other mounting 2
options available) ™ I
-
LL/S"J INvent
[T 3250i-HP-XLT
Hurricane

1/2"

INVENT™ -HP -XLT

Hurricane impact-resistant fixed windows, with polyamide
thermal barriers and a full line of installation accessories.

INVENT™ -BHM

Shock-tube tested blast hazard mitigation for all threat levels,
backed by Wausau'’s experienced structural engineers.

‘ @ 7800 International Drive. Wausau, WI 54401
0 1.877.678.2983

& info.wausauwindow.com

WAU SAU & wausauwindow.com

WINDOW AND WALL
“SuperWall,"“INvent” and “SEAL" are trademarks of Apogee Wausau Group, Inc.
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