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Scope
Architectural Testing, Inc., an Intertek company, was contracted by Masonite Corporation to

evaluate installation methods for their 3/0 x 6/8 hollow metal door frame. A design pressure of
+/-80 psf has been specified. Reference standards utilized in this project include:

Florida Building Code, Building, 8t Edition (2023). International Code Council, 2023.

ANSI/AWCNDS-2018 National Design Specification (NDS) for Wood Construction. American
Wood Council,2018.

AISI S100-16 North American Specification for the Design of Cold-Formed Steel Structural
Members, 2016. American Iron and Steel Institute, 2016.

ICC-ES Report ESR-1976 ITW Buildex TEKS Self-Drilling Fasteners. ICC Evaluation Service.
07/2016.

ACl 318-19 Building Code Requirements for Structural Concrete. American Concrete
Institute, 2019.

Submittal Information — Large Diameter Tapcon (LDT) Self-Threading. Red Head
Anchoring Systems. lllinois Tool Works, Inc., 2012.

TT-001B Allowable Bearing Stress for APA Wood Structural Panels. APA - The Engineered
Wood Association, 2013.

GA-235-17 Gypsum Board Typical Mechanical and Physical Properties. Gypsum
Association, 2017.

The anchorage analyses presented herein do not address the water resistance, water
penetration or air infiltration performance of the installation method or the installed
product. In addition, the analyses rely on the assumption that the building substrate is
capable of withstanding incurred loads.
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Certification of Independence

In accordance with Rule 61G20-3 Florida Administrative Code, Architectural Testing hereby

certifies the following:

e Architectural Testing does not have, nor does it intend to acquire or will it acquire, a financial
interest in any company manufacturing or distributing products tested or labeled by the agency.

e Architectural Testing is not owned, operated or controlled by any company manufacturing or

distributing products it tests orlabels.

e Joseph A. Reed, P.E. does not have nor will acquire, a financial interest in any company
manufacturing or distributing products for which the reports are being issued.

e Joseph A. Reed, P.E does not have, nor will acquire, a financial interest in any other entity involved

in the approval process of the product.
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Analyses

Summary of Test Results
The following table summarizes the various door products and their corresponding performance
levels which have been established by testing or product certification.

Table 1 Summary of Test Results

Size
Test Report Test Report Number (W x H) Performance
Inswing Metal-Edge Impact Rated
Steel Door with Hollow Metal Steel " " +/-80 psf
Frame 210-1915-1,2,3 367 x 80 Large Missile
(Structural, Impact/Cycle, FER)
Outswing Metal-Edge Impact Rated
Steel Door with Hollow Metal Steel . " +/-80 psf
Frame 210-1869-1,2,3,7,8,9 367 x 80 Large Missile
(Structural, Impact/Cycle, FER)

Testing documented in Table 1 was conducted by National Certified Testing Laboratories in
Orlando, Florida (Florida Department of Business & Professional Regulation Test Lab No.
TST1589, A2LA Certificate 3054.02).

Design Loads

A design load of +/- 80 psf has been specified. Outswing doors shall have a uniform load to the
jamb door stops for positive design loads and concentrated loads at the hinge and locking
hardware locations for negative design loads. Inswing doors shall have a uniform load to the
jamb door stops for negative design loads and concentrated loads at the hinge and locking
hardware locations for positive design loads. Because the positive and negative pressures are
the same, outswing and inswing doors shall have the same anchor design loads. Because the sill
may be flush, all load is assumed distributed to the jambs.

Calculation of anchorage loads is presented on page 7 to page 8. Loads transferred to the head
and threshold are conservatively applied to the jambs for the anchor analyses. Hinge loads are
assumed distributed to one anchor and hardware loads are assume distributed to three nearby
anchors. A maximum distributed design load of 10 Ib/inch and a maximum concentrated design
load of 266 Ib have been established.
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Anchor Capacity

The following anchorage methods are evaluated:
1. Compression anchorage to wood or cold-formed steel.
Strap anchor to wood or cold-formed steel.

2.
3. Wire anchor in concrete or concrete masonry.
4.

Concrete screw anchors in concrete or concrete masonry.

Assumed minimum properties for the substrates and anchorage components are

specified in Table 2.

Table 2 Minimum Substrate and Component Properties

Substrate/Component

Properties

Comments

Wood Framing

Spruce-Pine-Fir
G=0.42

Qualifies more dense woods
(i.e. greater G) including
Southern Yellow Pine (G =
0.55)

Cold-Formed Steel

18 gauge (0.043" thick)
Fy = 33,000 psi
Fu = 45,000 psi

Qualifies thicker and stronger
steel.

Concrete

Normal Weight
f'c = 3,000 psi

Qualifies normal
concrete with
compressive strength.

weight
higher

Concrete Masonry

ASTM C90 Type 2
f'm = 1,500 psi

Grout-filled for wire anchors.
Hollow for screw anchors.

Masonry Wire Anchor

ASTM A82
F. = 80,000 psi
3/16" diameter

Strap Anchor

18 gauge (0.043" thick)
F, = 33,000 psi
Fu = 45,000 psi
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Calculation of anchor capacities are presented on page 9 through page 12 and

summarized in Table 3.

Table 3 Summary of Calculated Anchor Capacities

Anchorage Anchor
Method Substrate Capacity (Ib) Comments
Wood See Comments | Approved for +/- 80 psf.
Frame leg in contact with wall over full
Compression height.
Steel See Comments Proven by testing for wind-borne debris
impact.
Approved for +/-80 psf.
Wood 363 (6) #8 Wood screws each strap.
Strap
Steel 363 Approved for +/-80 psf.
(6) #10-16 TEKS screws each strap.
Concrete 442 Approved for +/- 80 psf.
Wire Approved for +/- 80 psf.
cMU 442 CMU shall be fully grouted.
Approved for +/-80 psf
Concrete 393 3{8 .Large Dla'meter Tapcon (LDT)
3" min edge distance.
Screw 1-1/4" min embedment.
Approved for +/-80 psf
MU 393 3{8 .Large Dla.meter Tapcon (LDT)
3" min edge distance.
1-1/4" min embedment.

Anchorage Requirements

The overall door dimensions, +/-80 psf design pressure and the calculated anchor capacities
presented in this report are used to establish the anchorage requirements for the door.
Recommended anchor locations are presented on page 13. The requirements presented

on page 13 are reflected on the client drawing (attached).

Attachments

Anchoring Locations and Details. Masonite Exterior Door Products. Revision C,

5/28/15. (2 pages)
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Calculations
Loads to Anchorage

Inswing Door — Positive Load

Outswing Door — Negative Load

The door is pulled off the rebate and all load goes through hinges or hardware.

HINGE LOAD T
ONE ANCHOR

1/2 Panel Load: F = (80 psf/144)(36")(80")/2 = 800 Ib

Anchorload: R=(8001b)/3=2661Ib

ARDWARE LOAD TO
THREE ANCHORS
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Outswing Door — Positive Load

Inswing Door — Negative Load

The door is pushed to the rebate and creates a uniform load to the jambs.

LINEARLY DISTRIBUTE
LOAD TO FRAME

1/2 Panel Load: F = (80 psf/144)(36")(80")/2 = 800 Ib

Distributed Load: r = (800 Ib)/(80") = 10 Ib/inch
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Anchorage Capacity

Compression Anchor

#8 x 2 wiOiOD SCREW
(2> @ BOT. OF EACH JAMB

(1> 8 INTERIOR OF FALE DRYWALL
(1> B EXTERIOR OF FACE
(TYP. /—VEED OrR STEEL STUDS

|~
P 7
DOOR FRAME

XTERIOR SHEATHING

'_‘_.f
| i
1.938" —‘—‘I

18 GA HOLLOW METAL FRAME

SECTION A—A

L6257 ==

Check Bearing at 1/2" wide Frame Leg to Wall

Applied Bearing Stress:  F, = (10 Ib/inch)/(0.50") = 20 psi

For wood structural panels (Plywood or OSB)

Allowable Bearing Stress: F =0.5F. (0.5 Wet Service Factor, see APA TT-001B)
F =0.5(360 psi) = 180 psi OK

For drywall panels

Allowable Bearing Stress: F = F./SF
F = (400 psi)/4.0 = 100 psi OK (see GA-235-17)

As-tested method proven for static loads and impact/cycle

As-tested installation to wood proves installations to cold-formed steel
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Strap Anchor to Wood or Cold-Formed Steel

#8 x 2 WOOD SCREW
(2> 8 BOT. OF EACH JAMB

(1> @ INTERIOR OF FACE— DRYWALL
(12 P EXTERIOR OF FACE A

(TYP)

_‘,.d"
] ¥t
DIOCR FRAME

f-\JDL"iD OrR STEEL STUDS

J i,
\xEXTEEIDR SHEATHING

|
[

O

—
é S0t | O O

Anchor Load: R=2661b

Tension Load Screw: F=(2661b)/(3 screws) =87 Ib

Withdrawal of #8 Wood Screw: W' = pWCp = (1-3/8")(82 Ib/inch)(1.6) = 180 Ib OK

Pull-over of #8 Wood Screw: Pnov = 1.5t1dwFu = (1.5)(0.043")(0.344")(45,000 psi)

(Governs Pull-over) =998 Ib

Pa=Pnhov/Q =(998 Ib)/3.0 =333 b OK

Tensile Capacity of #10-16 TEKS:  Pts/Q =885 Ib (ESR 1976) OK

Shear of Strap at Bend: V. =0.6F,wt/Q =0.6(45,000 psi)(0.500")(0.043")/1.6
GOVERNS

=363 Ib OK

Strap Anchor method proven for static loads
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Wire Anchor

BACK FILL FRAME
& ADJACENT CM.U,

CELLS WITH GROUT o'/t
(TYP.D S T * PIAMETER WIRE

Anchor is limited by shear strength of one diameter of wire.
Shear Capacity of Wire: V, = AgFn/Q

= (1(3/16")2/4)((0.48)(80,000 psi))/2.4 = 442 b OK

Wire Anchor method proven for static loads
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Screw Anchors to Masonry or Concrete

BUTTERFLY CLIP /MASONRY DR CONCRETE
NDT REQUIRED /e

3/8’ DIA. CONCRETE Lo te T
SCREW ANCHUR\d . ¢

DOOR FRAME~—__

11/4*
MINIMUM EMBEDMENT

Use 3/8" diameter Large Diameter Tapcon (LDT) with 1-1/4" minimum embedment and 3" edge
distance.

Shear Capacity in Concrete: V. = (691 |b)(0.57 edge reduction) =394 |Ib OK

Shear Capacity in CMU: Va = (794 1b)(0.57 edge reduction) = 453 |b OK

Bending of 3/8" LDT Anchor

L = 2.625" (Standoff from frame to wall)

S =nd3/32 =mn(0.375)3/32 = 0.00518 in3

Fob=(1.3)(0.6F,) =(1.3)(0.6)(105,000 psi) =81,900 psi (1.3 for weak axis)

Fo =M/S=(VL/2)/S (L/2 for guided bending)

V = 25F,/L = (2)(0.00518 in3)(81,900 psi)/2.625" =323 |b OK GOVERNS

Screw Anchor method proven for static loads
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Anchorage Requirements

wWOOD OR STEEL 2X 3TUDS
USING COMFRESSION AMCHORE

FACTORY APPLIED /E ;
COMPRESEION ANCHIR.

iy @ EACH JANB/HERD
CORNER &2 TOTALY

#8 =« B¢ WIOOD SCREW
£al Total

WIRE ANCHORS IN CONMCRETE
[R MaSOMEY

i

LE" MAX

DIET* DI&. HIEL\_
ARCHOR TYE

STRAP ANCHORS IM WOOD OF
STEEL 2% STUDS

STRAP ANCHOR <TYP.2
{5) BCREWS IN EACH

.

12% Mak

COMCRETE OR MASONRY LSING
CONCRETE SCREW AMNCHORS

-

127 MaxE

as8" OlA CONCRETEE

SOREW SMCHOR
//_ TP
|__
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Revision Log

Rev.# Date Page(s) Revision(s)

0 08/16/23 N/A Original report issue
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WOUD OR STEEL 2X STUDS
USING COMPRESSION ANCHORS

FACTERY APPLIED/E‘———-—_—-_—H
COMPRESSION ANCHOR

(1> @ EACH JAMB/HEAD

CORNER 2 TOTAL)

#8 x 2 WOOD SCREW

4y Total™\ Al |A

#8 x 2 WOOD SCREW
(&> @ BOT. OF EACH JAMB

0.187* DIA, WIRE

ANCHOR TYP. \

WIRE ANCHORS IN CANCRETE
BR MASONRY

127 MAX

367 MAX

36" MAX

Al &
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FYP) %DUD [0R STEEL STUDS (TYPD IAMETER WIRE
DOOR FRAME: 1 DOOR FRAME
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SECTION A-A SECTION A-A
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12 MAX
 so— e
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e
36* MAX
| —
sl |18
#8 WOOD SCREW (TYPD
WOUD STUDS
STRAP ANCHOR $10 SMS. (TYP)
STEEL STUDS
| _—wOOD OR STEEL STUDS
DOOR FRAME \
1 3/8° MIN.
SECTION A-A EMBEDMENT INTLH
wOOD STUD

ATTACHMENT DETAIL

1. ANCHOR ANALYSIS FOR LOADING CONDITIONS PREPARED,
SIGNED AND SEALED BY JOSEPH A. REED, PE
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