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1

NON-SITE-SPECIFIC STRUCTURAL PERFORMANCE EVALUATION. A DESIGN PROFESSIONAL SHALL BE
RESPONSIBLE FOR CERTIFYING THE APPLICATION OF THIS INFORMATION TO ANY SITE-SPECIFIC LOCATION.

VISIT  ECALC.IO/65152
FOR SITE-SPECIFIC DEVIATIONS

& MORE INFORMATION ABOUT THIS DOCUMENT
OR SCAN THIS QR CODE

VISIT ENGINEERINGEXPRESS.COM/STORE
FOR ADDITIONAL PLANS, REPORTS & RESOURCES

AMERICAN SHUTTER SYSTEMS ASSOCIATION, INC.
SINGLE WALL ROLL-UP HURRICANE SHUTTER

LARGE MISSILE IMPACT RESISTANT (MISSILE LEVEL D)
VALID FOR USE INSIDE AND OUTSIDE THE HVHZ (SEE LIMITATIONS HEREIN)

NOTE REGARDING USE OF THIS DOCUMENT &
USE OUTSIDE FLORIDA:

NON-SITE-SPECIFIC STRUCTURAL PERFORMANCE EVALUATION.
THIS PRODUCT EVALUATION IS VALID FOR USE IN FLORIDA

ONLY. USE OF THIS EVALUATION REQUIRES A REVIEW &
CERTIFICATION BY A LOCAL DESIGN PROFESSIONAL WHO
SHALL BE RESPONSIBLE FOR THE PROPER ADAPTATION OF

THIS GENERAL PERFORMANCE EVALUATION TO ANY
SITE-SPECIFIC PROJECT. CONTACT THIS OFFICE AT

ENGINEERINGEXPRESS.COM/QUOTE FOR ASSISTANCE
WITH YOUR PROJECT-SPECIFIC NEEDS & FOR ADAPTATION &
CERTIFICATION OF THIS DOCUMENT OUTSIDE OF FLORIDA.

TERMINOLOGY:

THE FOLLOWING ABBREVIATIONS APPEAR IN THIS
APPROVAL: "INC." FOR "INCORPORATION", "CORP."
FOR "CORPORATION", "ALUM" FOR "ALUMINUM, "ASD"
FOR "ALLOWABLE STRESS DESIGN", "ASTM" FOR
"AMERICAN SOCIETY FOR TESTING AND MATERIALS",
"CS" FOR "CARBON STEEL","CONN" FOR
"CONNECTION", "EMBED" FOR "EMBEDMENT", "DIST."
FOR "DISTANCE", "GA" FOR "GAUGE", "HVHZ" FOR
"HIGH-VELOCITY HURRICANE ZONE", "LB" FOR
"POUND", "MAX" FOR "MAXIMUM, "N.T.S." FOR "NOT
TO SCALE", "PSF" FOR "POUNDS PER SQUARE FOOT
(lb/ft²)", "SPECS" FOR "SPECIFICATIONS", "&" FOR
"AND", "MAX" FOR "MAXIMUM", "W/" FOR "WITH",
"EXIST" FOR "EXISTING, "STRUCT" FOR "STRUCTURE",
"CONC." FOR "CONCRETE". CONTACT ENGINEERING
EXPRESS FOR ADDITIONAL
ABBREVIATION/TERMINOLOGY CLARIFICATIONS.

PAGE INDEX:

# SHEET

1

2 TYPICAL ELEVATION & SCHEDULES

COVER SHEET

SHEET INDEX

DESCRIPTION

SYSTEM PERFORMANCE DERIVATIONS
SYSTEM PERFORMANCE DERIVED FROM CERTIFIED TEST REPORT(S) #1127.01-19 BY
AMERICAN TEST LAB OF SOUTH FLORIDA (ATL) PER TAS 201, TAS 202, TAS 203,
ASTM E330, ASTM E1996 & ASTM E1886 TEST STANDARD(S).

GENERAL NOTES:

3 PARTS

4 TYP. ELEVATIONS

GENERAL NOTES (CONTINUED):

5-7 INSTALLATION DETAILS

8-17 ANCHOR SCHEDULES & DETAILS

1. THIS SYSTEM HAS BEEN TESTED AND EVALUATED AS A LARGE MISSILE IMPACT
PROTECTIVE SYSTEM IN ACCORDANCE WITH THE REQUIREMENTS OF THE FLORIDA
BUILDING CODE EIGHTH EDITION (2023) FOR USE WITHIN AND OUTSIDE THE HIGH
VELOCITY HURRICANE ZONE ("HVHZ"), PER ASTM E330, E1886, E1996 AND TAS 201,
202, & 203 STANDARDS. SEE PRODUCT APPROVAL EVALUATION FOR ADDITIONAL
INFORMATION.

2. WIND LOAD DURATION FACTOR Cd=1.6 HAS BEEN USED FOR WOOD ANCHOR DESIGN.

3. POSITIVE AND NEGATIVE DESIGN PRESSURES CALCULATED FOR USE WITH THIS
SYSTEM SHALL BE DETERMINED PER SEPARATE ENGINEERING IN ACCORDANCE WITH
THE GOVERNING CODE. PRESSURE REQUIREMENTS AS DETERMINED IN ACCORDANCE
WITH ASCE 7 AND CHAPTER 1609 OF THE FLORIDA BUILDING CODE SHALL BE LESS
THAN OR EQUAL TO THE POSITIVE OR NEGATIVE ASD DESIGN PRESSURE CAPACITY
VALUES LISTED HEREIN FOR ANY ASSEMBLY AS SHOWN.

4. DESIGN PRESSURES NOTED HEREIN ARE BASED ON MAXIMUM TESTED PRESSURES
DIVIDED BY A 1.5 SAFETY FACTOR.

5.  ROLL-UP MECHANISM AND HOOD ASSEMBLY ARE NOT PART OF THIS APPROVAL.

6. THIS DOCUMENT CONTAINS INFORMATION RELEVANT TO THE NECESSARY
STRUCTURAL REQUIREMENTS OF THE SYSTEM INSTALLATION. COMPONENTS AND
FASTENERS NOT REFERENCED WHICH ARE PART OF THE INTERNAL FABRICATION OF
THE SPECIFIED SYSTEMS OR ASSEMBLIES SHALL BE PER MANUFACTURER PUBLISHED
SPECIFICATIONS.

7. THE STRUCTURAL ADEQUACY OF THE EXISTING STRUCTURE TO WITHSTAND
SUPERIMPOSED LOADS BY THIS SYSTEM SHALL BE VERIFIED BY OTHERS. THE
ARCHITECT/ENGINEER OF RECORD FOR THE PROJECT SUPERSTRUCTURE WITH WHICH
THIS DESIGN IS USED SHALL BE RESPONSIBLE FOR THE INTEGRITY OF ALL
SUPPORTING SURFACES TO THIS DESIGN WHICH SHALL BE COORDINATED BY THE
PERMITTING CONTRACTOR.

8. THE SYSTEM DETAILED HEREIN IS GENERIC AND DOES NOT PROVIDE INFORMATION
FOR A SPECIFIC SITE.  IF SITE CONDITIONS DEVIATE FROM THE CONDITIONS
DETAILED HEREIN, A LICENSED ENGINEER OR REGISTERED ARCHITECT SHALL
PREPARE SITE SPECIFIC DOCUMENTS TO BE USED IN CONJUNCTION WITH THIS
DOCUMENT.

9. ALL EXTRUSIONS SHALL BE MINIMUM 6063-T6 ALUMINUM ALLOY, UNLESS NOTED
OTHERWISE.

10. EACH SHUTTER ASSEMBLY SHALL BEAR A PERMANENT LABEL ON THE BOTTOM OF THE
HOOD FACING THE EXTERIOR, OR ANYWHERE ELSE ALLOWED PER SECTION 1709.9 OF
THE FBC 2023 WITH THE FOLLOWING MINIMUM INFORMATION:

AMERICAN SHUTTER SYSTEMS ASSOC., INC.
WEST PALM BEACH, FL

MISSILE  LEVEL D - ASTM E1886, E1996 & E330 - TAS 201, 202 & 203
FLORIDA PRODUCT APPROVAL NUMBER

11. ALL BOLTS & WASHERS SHALL BE ZINC COATED STEEL, GALVANIZED STEEL, OR
STAINLESS STEEL WITH A MINIMUM TENSILE YIELD STRENGTH OF 60 KSI. ALL
ALUMINUM 3/16"Ø OR 1/4"Ø POP RIVETS SHALL BE 7075-T6 OR STRONGER.

12. ALL STEEL IN CONTACT WITH ALUMINUM SHALL BE PAINTED OR PLATED AS PRESCRIBED
IN THE ABOVE-NOTED BUILDING CODE.

13. CONTRACTOR IS RESPONSIBLE TO INSULATE OR PROTECT ALL MEMBERS FROM
DISSIMILAR MATERIALS TO PREVENT ELECTROLYSIS.

14. FASTENERS SHALL BE CADMIUM-PLATED OR OTHERWISE CORROSION-RESISTANT
MATERIAL AND SHALL COMPLY WITH "SPECIFICATIONS FOR ALUMINUM STRUCTURES"
SECTION J.3.7.2 BY THE ALUMINUM ASSOCIATION IN.C, AND ANY APPLICABLE FEDERAL,
STATE AND OR LOCAL CODES.

15. REFER TO FASTENER MANUFACTURER'S PUBLISHED DATA SHEETS AND
RECOMMENDATIONS FOR FASTENER INSTALLATION INSTRUCTIONS.

16. ENGINEER SEAL AFFIXED HERETO VALIDATE STRUCTURAL DESIGN AS SHOWN ONLY.
USE OF THIS SPECIFICATION BY CONTRACTOR, et. al. INDEMNIFIES & SAVES HARMLESS
THIS ENGINEER FOR ALL COST & DAMAGES INCLUDING LEGAL FEES & APPELLATE FEES
RESULTING FROM MATERIAL FABRICATION, SYSTEM ERECTION, & CONSTRUCTION
PRACTICES BEYOND THAT WHICH IS CALLED FOR BY LOCAL, STATE & FEDERAL CODES &
FROM DEVIATIONS OF THIS PLAN.

17. EXCEPT AS EXPRESSLY PROVIDED HEREIN, NO ADDITIONAL CERTIFICATIONS OR
AFFIRMATIONS ARE INTENDED.

18. PRESSURE VALUES ON THIS APPROVAL ARE (ASD) ALLOWABLE DESIGN PRESSURES.

19. ALTERATIONS ADDITIONS OR OTHER MARKINGS TO THIS DOCUMENT ARE NOT
PERMITTED AND INVALIDATE THIS CERTIFICATION.
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2

SINGLE
WALL

SLATS  3

SLAT SPAN SCHEDULE

SLAT
SPAN

ALLOWABLE DESIGN PRESSURE

75.0'' ± 150.0 PSF
80.0'' ± 143.1 PSF
83.5'' ± 137.0 PSF
87.0'' ± 131.7 PSF
90.5'' ± 127.0 PSF
94.0'' ± 122.7 PSF
97.5'' ± 118.9 PSF

101.0'' ± 115.5 PSF
104.5'' ± 112.3 PSF
108.0'' ± 109.4 PSF
111.5'' ± 106.8 PSF
115.0'' ± 104.3 PSF
118.5'' ± 102.1 PSF
120.0'' ± 100.0 PSF
134.0'' ± 94.4 PSF
146.0'' ± 88.9 PSF
158.0'' ± 83.4 PSF
170.0'' ± 77.9 PSF
182.0'' ± 72.4 PSF
194.0'' ± 66.8 PSF
206.0'' ± 61.3 PSF
218.0'' ± 55.8 PSF
230.0'' ± 50.3 PSF
241.5'' ± 45.0 PSF

GLASS SEPARATION SCHEDULE

SLAT
SPAN

INSTALLATIONS
≤ 30' ABOVE

GRADE

INSTALLATIONS
> 30' ABOVE

GRADE

75.0'' 5.8'' 5.8''
80.0'' 7.0'' 5.9''
83.5'' 7.0'' 6.1''
87.0'' 7.0'' 6.2''
90.5'' 7.0'' 6.4''
94.0'' 7.0'' 6.5''
97.5'' 7.0'' 6.7''

101.0'' 7.0'' 6.9''
104.5'' 7.0'' 7.0''
108.0'' 7.2'' 7.2''
111.5'' 7.5'' 7.5''
115.0'' 7.7'' 7.7''
118.5'' 8.0'' 8.0''
120.0'' 8.3''
134.0''
146.0''
158.0''
170.0''
182.0'' 9.4''
194.0'' 9.6''
206.0'' 9.9''
218.0'' 10.1''
230.0''

8.3''

241.5'' 10.5'' 10.5''

END RET. SCREW
11  EVERY SLAT

END RET. SCREW
11  EVERY

OTHER SLAT*

* SEE ELEVATION VIEW ON THIS SHEET FOR
ADDITIONAL REQUIREMENTS AS WELL AS PART
11  DETAIL IN THIS DRAWING

* INSTALLATIONS WITH END
RETENTION SCREW PART  11  IN
EVERY OTHER SLAT (OPTION 2)

OPTION 1 OPTION 2

± 150.0 PSF

± 85.0 PSF

10.5''
10.5''
10.5''
10.5''
10.5''
10.5''
10.5''
10.5''
10.5''

10.3''

9.2''
9.0''
8.8''
8.6''

± 115.0 PSF
± 110.0 PSF
± 105.0 PSF
± 100.0 PSF
± 95.0 PSF
± 90.0 PSF

± 143.1 PSF
± 137.0 PSF
± 131.7 PSF
± 127.0 PSF
± 122.7 PSF
± 118.9 PSF

± 45.0 PSF
± 52.2 PSF
± 60.3 PSF
± 68.1 PSF
± 76.9 PSF

25
2"

 M
A
X
 S

H
U

TT
ER

 H
EI

G
H

T

MAX SLAT SPAN (SEE SPAN SCHEDULES)

EXISTING HOST
STRUCTURE, BY
OTHERS (SEE
SCHEDULES FOR
OPTIONS)

3

5 6

4

END CAP
HOUSING

TYPICAL ROLL-UP SHUTTER1

2 N.T.S. EXTERIOR ELEV

SEE REMAINING SHEETS FOR COMPLETE ELEVATION OPTIONS

5A 6A

4A

OPTION 1 (END
RETENTION SCREW IN
EVERY SLAT
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3

N.T.S. 6063-T6 ALUM1
STARTER SLAT

N.T.S. 6063-T6 ALUM3

N.T.S.

BASE SLAT
6063-T6 ALUM4

N.T.S.8

N.T.S.

SNAP CAP
6063-T6 ALUM7

N.T.S.

11

N.T.S.

TRAPPED ANGLE
6063-T6 ALUM13

0.351"

1.
86

5"

0.050"

1.
92

2"

0.050"

3.
21

3"

0.566"
0.191"

0.061"

1.
16

9"

1.
29

9"

0.566"

1.063"
0.062"

0.815"
0.225" 0.070"

.095

MULLIONS b h t

4" 6" 0.250"

4" 8" 0.250"

3"
 M

IN

2" - 5"

0.250"

0.250"

2" - 5"

3"
 M

IN

b=3" MIN

h=
1"

-4
"

0.25"

b

h t

0.250"
0.165"

0.787"
1.894"

0.056"

0.765"

0.285"

0.310"

0.140"

Ø0.615"

0.188"

N.T.S.

SIDE RAIL TYPE 1
6063-T6 ALUM5N.T.S.

SIDE RAIL TYPE 2
6063-T6 ALUM6

N.T.S. 6063-T6 ALUM14

9 RIGID NYLON, 76-78 TYPE "O"
SHORE HARDNESS

SCREW SLEEVE
#8-32 X 1.894" AISI 410 S.S. SCREW W/ 0.31" DIAM HV MARKED HEAD & T=0.064" X
0.620" DIAM MONOLITHIC WASHER W/ BERTHA H.V. DACROSHIELD COATING SYSTEM AS
MANUFACTURED BY APPROVED COATING APPLICATORS REGISTERED WITH AMERICAN
SHUTTER SYSTEM ASSOCIATION. SEE SHEET 1 FOR SCREW REQUIREMENTS, ALWAYS
REQUIRED FOR BASE SLAT FOR ALL INSTALLATIONS

OPTIONAL TRAPPED
MOUNTED TUBE TO (13)

#8-32 410 S.S. SCREW EXTENDED SCREW
SLEEVE W/O END CAP

SINGLE WALL SLAT

N.T.S.

MULLIONS
6061-T6 OR 6005-T5

N.T.S. 6063-T6

BUILD-OUT
MOUNTED TUBES

24

25

1.
00

2"

0.
71

2"

0.
34

0"

0.
34

0"

0.
71

2"
1.

13
1"0.112" 0.112"

0.100"0.100"

2.133"

2.686"

0.054"0.050"

0.473"

2.944"3.285"

1.
00

2"

1.
07

0"

0.
71

2"

0.
71

2"

0.340"

0.
34

0" 0.112"0.112"

2.944"3.285"

(LEFT SHOWN, RIGHT IS MIRROR)
RIGID NYLON, 76-78 TYPE "O" SHORE HARDNESS

N.T.S.

SIDE RAIL TYPE 2 (CLOSED)
6063-T6 ALUM6A N.T.S.

SIDE RAIL TYPE 1 (CLOSED)
6063-T6 ALUM5A

END CAP W/ MONOLITHIC

N.T.S. 6063-T6 ALUM2
FINGER PULL SLAT

N.T.S. 6063-T6 ALUM4A
SHORT BASE SLAT

0.543"

2.686"

0.054" 0.538"

2.
47

6"

0.566"

0.050"

(OPTIONAL COMPONENT)

(OPTIONAL COMPONENT)

12

BUILD-OUT TUBES AND TRAPPED
ANGLE NOTES: FOR 2X ANGLES OR
TUBES, THE LONG SIDE OF THE ANGLE
OR TUBE SHALL BE FLUSH AGAINST
THE HOST WALL

(1) PER SHUTTER AS APPLICABLE

4" 4" 0.250"26
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25
2"

 M
A
X
 S

H
U

TT
ER

 H
EI

G
H

T

HEADER LENGTH

M
A
X
 M

U
LL

IO
N

 S
PA

N
 (

S
EE

 S
C
H

ED
U

LE
 O

N
 S

H
EE

TS
 1

0 
A
N

D
 1

1)

MAX SLAT SPAN (SEE SCHEDULES)

TYPICAL SINGLE UNIT
ELEVATION W/O MULLIONS1

4 N.T.S. EXTERIOR ELEV

TYPICAL CONSECUTIVE SINGLE
UNIT ELEVATION WITH MULLIONS2

4 N.T.S. EXTERIOR ELEV

EXISTING HOST
STRUCTURE, BY
OTHERS (SEE
SCHEDULES
FOR OPTIONS)

HOUSING

3

(TYP.)

5 6

(TYP. EA. END)

4

4

3

(TYP.)

5 6

(TYP. EA. END)

END CAP

HOUSING

MAX MULLION SPACING
 (SEE SCHEDULES)

EXISTING HOST
STRUCTURE, BY
OTHERS (SEE
SCHEDULES
FOR OPTIONS)

MAX SLAT SPAN
(SEE SCHEDULES)

MAX SLAT SPAN
(SEE SCHEDULES)

 MAX SLAT
 SPAN (SEE

 SCHEDULES)

4

4

7
1,2

7
3,4

24 25 24 25

5
1,2,3

6
1,2,3,4

INTERMEDIATE
MULLION, SEE
SCHEDULES

END MULLION,
SEE SCHEDULES

5A 6A

5A 6A

4A

4A 4A

4A

26 26
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SHUTTER ATTACHMENT TO HOST

25
2"

 M
A
X
 S

H
U

TT
ER

 H
EI

G
H

T

25
2"

 M
A
X
 S

H
U

TT
ER

 H
EI

G
H

T

25
2"

 M
A
X
 S

H
U

TT
ER

 H
EI

G
H

T

WALL MOUNT1

5 N.T.S. SECTION VIEW

INSIDE/TRAPPED MOUNT2

5 N.T.S. SECTION VIEW BUILD-OUT MOUNT3

5 N.T.S. SECTION VIEW

EXISTING HOST STRUCTURE,
BY OTHERS (SEE SCHEDULES

FOR OPTIONS)

EXISTING HOST STRUCTURE,
BY OTHERS (SEE SCHEDULES
FOR OPTIONS)

1
4" x 13

4" TAPCON @ 24" O.C.

HOUSING

EXTERIOR /
INTERIOR*

MIN. SEPARATION
TO GLASS (SEE
SCHEDULE)

5

W/  7

6

4

1
4" x 13

4" TAPCON
@ 24" O.C.

END CAP

1
4" Ø x 1" HEX

HEAD TEK
SCREWS @ 4" O.C.

13  OR  14
ANCHORS

(SEE
SCHEDULES)

ANCHORS
(SEE

SCHEDULE)

NON-STRUCTURAL
HEADER TUBE TO MATCH
DEPTH OF B.O. TUBES. 18"
THICK TUBES PERMITTED

1 1/2"

1
4" Ø X 34" ITW

BUILDEX TEK
SCREWS @ 24" O.C.

12A  OR  15

3  W/  8  (TYP).

HOUSING NOTES:
1. HOUSING (0.040" THICK ALUM, 3105-H14 MIN)
2. END CAP (CAST ALUM, SHALL BE CAPABLE OF SUPPORTING SLAT AND LIFT MECHANISM WEIGHT)
3. 316" ALUM POP RIVETS (6 TOTAL PER SIDE CAP, 2 AT TO, 2 AT REAR, 2 AT BOTTOM)
4. HOOD HAS BEEN TESTED FOR IMPACT / CYCLING AND MAY BE INSTALLED WITHIN OPENING

5A 6A

5

W/  7

6
5A 6A

5

W/  7

6
5A 6A4A W/ 9 4 4A W/ 9

4 4A W/ 9

EXTERIOR /
INTERIOR*

EXTERIOR /
INTERIOR*

(OPTIONAL) (OPTIONAL)

(OPTIONAL)

* WHEN REVERSE MOUNTED ADD 1" OF GLASS SEPARATION PER "GLASS SEPARATION SCHEDULE" ON SHEET 2

3  W/  8  (TYP).
3  W/  8  (TYP).
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SHUTTER ATTACHMENT TO HOST

WALL MOUNT1

6 N.T.S. SECTION VIEW

INSIDE/TRAPPED MOUNT2

6 N.T.S. SECTION VIEW

INSIDE/TRAPPED
MOUNT (REVERSED)3

6 N.T.S. SECTION VIEW BUILD-OUT MOUNT4

6 N.T.S. SECTION VIEW

EXISTING HOST
STRUCTURE, BY OTHERS

(SEE SCHEDULES FOR
OPTIONS)

EXISTING HOST
STRUCTURE, BY

OTHERS (SEE
SCHEDULES FOR

OPTIONS)

EXISTING HOST
STRUCTURE, BY
OTHERS (SEE
SCHEDULES
FOR OPTIONS)

EXISTING HOST
STRUCTURE, BY OTHERS

(SEE SCHEDULES FOR
OPTIONS)

MIN. E.D.
(SEE SCHEDULE)

EQEQ

7
.375"
SLIP 5 6

11
8

M
IN

. 
E.

D
.

(S
EE

 S
C
H

ED
U

LE
)

M
IN

. 
E.

D
.

(S
EE

 S
C
H

ED
U

LE
)

ANCHORS AND
SPACING (SEE

SCHEDULES)

14

13

1
4" Ø X 1" HEX HEAD TEK

SCREWS @ 4" O.C. OR 14"-20
SAE GRADE 5 OR SS BOLTS
WITH WASHER AND LOCKNUT

.375"
SLIP7

5 6

11
8

1 
1/

4"

.098"

14
OPTIONAL

M
IN

. 
E.

D
.

(S
EE

 S
C
H

ED
U

LE
)

M
IN

. 
E.

D
.

(S
EE

 S
C
H

ED
U

LE
)

ANCHORS AND
SPACING (SEE

SCHEDULES)

1 
1/

4"

13

7
.375"
SLIP 5 6

11
8

MIN. E.D.
(SEE SCHEDULES)ANCHORS AND

SPACING (SEE
SCHEDULES)

1
4" Ø X 1" HEX

HEAD TEK SCREWS
@ 4" O.C.

4.
00

0"
 M

A
X
.

EQEQ

EQEQ

7
.375"
SLIP 5 6

3

11

8

5A 6A

5A 6A

5A 6A

5A 6A

3

3

3

ANCHORS AND
SPACING (SEE

SCHEDULES)

1
8" MIN - 12" MAX

1
4" Ø X 1" HEX HEAD TEK

SCREWS @ 4" O.C. OR 14"-20
SAE GRADE 5 OR SS BOLTS
WITH WASHER AND LOCKNUT

1
8" MIN - 12" MAX

12

OPTIONAL
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7

SHUTTER ATTACHMENT OPTION TO ALUMINUM MULLIONS

ORIENTATION #2 FACE MOUNT END MULLION

FACE MOUNT (END MULLION)1

7 N.T.S. SECTION VIEW

FACE MOUNT (END MULLION)2

7 N.T.S. SECTION VIEW

FACE MOUNT (INT. MULLION)3

7 N.T.S. SECTION VIEW

TRAPPED MOUNT (INT. MULLION)4

7 N.T.S. SECTION VIEW

EQEQ

7
5 6

8

.375"
SLIP

11
3

MULLIONS1
4" Ø X 1"

HEX HEAD
TEK SCREWS
@ 4" O.C.

8

11
3

EQEQ

1
4" Ø X 1"

HEX HEAD
TEK SCREWS

@ 4" O.C.

5 6

7.375"
SLIP

MULLIONS

11
3

.375"
SLIP

.375"
SLIP

.375"
SLIP

.375"
SLIP

EQEQ EQEQ

EQEQ EQEQ

11

5 6 7 5 6

1
4" Ø x 1" HEX

HEAD TEK
SCREWS @ 4"
O.C.

8 8

11

5 6

11
3

5 6

8 8

13

14
OPTIONAL

13

14
OPTIONAL

SEE MULLION SCHEDULES
FOR MULLION OPTIONS

5A 6A

5A 6A

5A 6A5A 6A5A 6A5A 6A

3 31
8" MIN -
1
2" MAX

1
8" MIN - 12" MAX 1

8" MIN - 12" MAX

1
4" Ø X 1" HEX HEAD TEK

SCREWS @ 4" O.C. OR 14"-20
SAE GRADE 5 OR SS BOLTS
WITH WASHER AND LOCKNUT

1
4" Ø X 1" HEX HEAD TEK

SCREWS @ 4" O.C. OR 14"-20
SAE GRADE 5 OR SS BOLTS

WITH WASHER AND LOCKNUT
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8

OPTION 1 ANCHOR SCHEDULE: WALL MOUNT

Rx

Ry

WALL MOUNT DIRECTIVE
ANCHOR PER
SCHEDULE

HOST
STRUCTURE
PER SCHEDULE

1. ANCHORS SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURERS' RECOMMENDATIONS.
2. WHERE ANCHORS FASTEN TO NARROW FACE OF STUD FRAMING, ANCHOR SHALL BE LOCATED

IN CENTER OF NOMINAL 2x (MIN) WOOD STUD (i.e. 3/4" EDGE DISTANCE IS ACCEPTABLE FOR
ANCHORS TO WOOD FRAMING).

3. MINIMUM EMBEDMENT SHALL BE AS NOTED IN ANCHOR SCHEDULE.  MINIMUM EMBEDMENT
AND EDGE DISTANCE EXCLUDES STUCCO, FOAM, BRICK, AND OTHER WALL FINISHES.

4. ANCHOR SCHEDULE APPLIES TO ALL PRODUCTS CERTIFIED HEREIN, BUT ONLY PROVIDES
MAXIMUM ALLOWABLE ANCHOR SPACING.  MAXIMUM ALLOWABLE SPANS AND PRESSURES INDICATED
IN SPAN SCHEDULE SHALL APPLY.

5. WHERE EXISTING STRUCTURE IS WOOD FRAMING, EXISTING CONDITIONS MAY VARY.  FIELD
VERIFY THAT FASTENERS ARE INTO ADEQUATE WOOD FRAMING MEMBERS, NOT INTO PLYWOOD.

6. WOOD BUCKS (BY OTHERS) SHALL BE ANCHORED PROPERLY TO TRANSFER LOADS TO THE
EXISTING STRUCTURE.

7. MACHINE SCREWS SHALL HAVE MINIMUM OF 1/2" ENGAGEMENT OF THREADS IN BASE ANCHOR
AND MAY HAVE EITHER A PAN HEAD, TRUSS HEAD, OR WAFER HEAD ("SIDEWALK BOLT") U.N.O.

8. SHEET METAL SCREWS SHALL BE INSTALLED WITH FULL ENGAGEMENT OF THREADS INTO
METAL HOST STRUCTURE.

9. DESIGNATES ANCHOR CONDITIONS WHICH ARE NOT ACCEPTABLE FOR USE.
10. ANCHORS TO GROUT-FILLED BLOCK SHALL PENETRATE THROUGH FACE SHELL INTO GROUTED

CELL.

ANCHOR NOTES: ALTERNATE ANCHOR NOTE:
FOR ALL 14" AND 5

16" DIAMETER ANCHOR OPTIONS LISTED IN
THE ANCHOR SCHEDULES, AN EQUIVALENT DIAMETER
HILLMAN/ALL-POINTS SOLID-SET ANCHOR (CARBON OR
STAINLESS STEEL) MAY BE USED IN LIEU OF THE OPTION(S)
LISTED SO LONG AS THE LISTED MINIMUM EMBEDMENT,
EDGE DISTANCE AND SPACING ARE ACHIEVED.
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OPTION 1 ANCHOR SCHEDULE: BUILD-OUT MOUNT

ANCHOR NOTES: SEE SHEET
8 FOR ANCHOR NOTES.

Rx

Ry

BUILD-OUT MOUNT DIRECTIVE
ANCHOR PER
SCHEDULE HOST

STRUCTURE
PER SCHEDULE
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OPTION 1 ANCHOR SCHEDULE: INTERIOR MOUNT

ANCHOR NOTES: SEE SHEET
8 FOR ANCHOR NOTES.
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INTERIOR MOUNT DIRECTIVE

ANCHOR PER
SCHEDULE

HOST STRUCTURE PER
SCHEDULE
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OPTION 2 ANCHOR SCHEDULE: WALL MOUNT

Rx

Ry

WALL MOUNT DIRECTIVE
ANCHOR PER
SCHEDULE

HOST
STRUCTURE
PER SCHEDULE

ANCHOR NOTES: SEE SHEET
8 FOR ANCHOR NOTES.
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OPTION 2 ANCHOR SCHEDULE: BUILD-OUT MOUNT

ANCHOR NOTES: SEE SHEET
8 FOR ANCHOR NOTES.
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BUILD-OUT MOUNT DIRECTIVE
ANCHOR PER
SCHEDULE HOST

STRUCTURE
PER SCHEDULE
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OPTION 2 ANCHOR SCHEDULE: INTERIOR MOUNT

ANCHOR NOTES: SEE SHEET
8 FOR ANCHOR NOTES.

Rx

Ry

INTERIOR MOUNT DIRECTIVE

ANCHOR PER
SCHEDULE

HOST STRUCTURE PER
SCHEDULE
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INTERMEDIATE MULLION SCHEDULES

MULLION SCHEDULE NOTES:
1. VALUES SHOWN IN MULLION SCHEDULES ARE MAXIMUM ALLOWABLE MULLION LENGTHS AT EACH

RESPECTIVE SLAT SPAN AND DESIGN PRESSURE.
2. "INTERMEDIATE MULLIONS" ARE AS DEFINED IN ELEVATION 2/4.
3. "END MULLIONS" ARE AS DEFINED IN ELEVATION 2/4
4. ALL MULLIONS SHALL BE 6061-T6 ALUMINUM OR EQUIVALENT.
5. ALLOWABLE DESIGN PRESSURES AND SLAT SPANS INDICATED ARE FOR DETERMINING PERMISSIBLE

MULLION LENGTHS ONLY. ACTUAL SLAT SPANS AND DESIGN PRESSURES SHALL NOT EXCEED THOSE
INDICATED IN SPAN SCHEDULES.

6. "END REACTIONS" ARE LISTED FOR EACH COMBINATION OF DESIGN LOAD, MULLION TYPE, SLAT TYPE
(OPEN OR CLOSED) & SLAT SPAN.  CHOOSE MOUNTING CONNECTIONS (PER APPLICABLE CONNECTION
DETAILS HEREIN) THAT PROVIDES "CONNECTION CAPACITY" GREATER THAN OR EQUAL TO "END REACTIONS"
GIVEN ABOVE.

7. "INTERMEDIATE MULLIONS" SHALL HAVE EQUAL SLAT SPANS (+/- 12") ON ADJACENT SIDES OF
MULLION. OTHERWISE, USE "END MULLION" TABLES.

MULLION
SCHEDULE:

INTERMEDIATE
MULLIONS

Rx

Ry

Rx

Ry

Rx

Ry

Rx

Ry

RxRx Rx Rx Rx

Ry

Rx
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END  MULLION SCHEDULES

MULLION SCHEDULE NOTES:
SEE SHEET 14 FOR MULLION
SCHEDULE NOTES.

MULLION
SCHEDULE:

END
MULLIONS

Rx

Ry

Rx

Ry

Rx

Ry

Rx

Ry

Rx

Ry
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MULLION END ATTACHMENTS

SLAT DIRECTION

SLAT DIRECTION

Rt

N.T.S.16
4

INTERIOR MULLION
"TRAPPED MOUNT" DIAGRAM

ISOMETRIC

SLAT DIRECTION

Rsum

N.T.S.16
3

END MULLION "TRAPPED
MOUNT" DIAGRAM

ISOMETRIC

SLAT DIRECTION

N.T.S.16
2

INTERIOR MULLION "FACE
MOUNT" DIAGRAM

ISOMETRIC

SLAT DIRECTION

Rt

SLAT DIRECTION

N.T.S.16
1

END MULLION "FACE
MOUNT" DIAGRAM

ISOMETRIC

Rt

Rv

HOST
SURFACE

HOST
SURFACE

HOST
SURFACE

HOST
SURFACE
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MULLION ANCHOR SCHEDULE
ANCHOR TYPE MINIMUM

SPACING

MINIMUM
EDGE

DISTANCE

CONNECTION
DETAIL

CONNECTION
CAPACITY

1/2" DEWALT SCREW BOLTS (OR
EQUIV.) W/ 2-1/2" EMBED TO 3KSI

MIN. CONCRETE

6'' 4.5'' 1A/13, 1B/13
Tcap 3660 LB
Vcap 2249 LB

2A/13, 2B/13
Tcap 6442 LB
Vcap 4106 LB

4.0'' 4.5'' 3A/13, 3B/13
Tcap 12883 LB
Vcap 8213 LB

6.0'' 2.5''
Tcap 1905 LB
Vcap 1007 LB
Tcap 3801 LB
Vcap 1700 LB

3.0'' 2.5''
Tcap 7622 LB
Vcap 3399 LB

3/8" DEWALT SCREW BOLTS (OR
EQUIV.) W/ 3-1/4" EMBED TO

GROUT-FILLED CONCRETE BLOCK*

6.0'' 4.5''
Tcap 1953 LB
Vcap 1233 LB
Tcap 3906 LB
Vcap 2467 LB
Tcap 7812 LB
Vcap 4934 LB
Tcap
Vcap
Tcap
Vcap
Tcap
Vcap

5/16" LAG SCREW W/ 2" MIN.
THREAD PENETRATION TO

G=0.42 MIN WOOD

2.0'' 1.25''
1310 LB
302 LB
2620 LB
604 LB

MULLION ANCHOR SCHEDULE NOTES:
1. FOR "TRAPPED MOUNT" CONDITIONS WITH END MULLIONS, 'Rsum' VALUES IN MULLION SCHEDULE

SHALL NOT EXCEED MAX 'Vcap' VALUES NOTED IN THIS SCHEDULE.
2. FOR "FACE MOUNT" CONDITIONS WITH END MULLIONS, Rv/Vcap + Rt/Tcap SHALL BE LESS

THAN OR EQUAL TO 1.0, WHERE 'Rv' AND 'Rt' ARE PER MULLION SCHEDULES, AND 'Tcap' AND
'Vcap' ARE PER THIS SCHEDULE.

3. FOR "TRAPPED MOUNT" CONDITIONS WITH INTERMEDIATE MULLIONS, 'Rt' VALUES IN MULLION
SCHEDULES SHALL NOT EXCEED 'Vcap' VALUES NOTED IN THIS SCHEDULE.

4. FOR "FACE MOUNT" CONDITIONS WITH INTERMEDIATE MULLIONS, 'Rt' VALUES IN MULLION
SCHEDULES SHALL NOT EXCEED 'Tcap' VALUES NOTED IN THIS SCHEDULE

5. *  ANCHORS SHALL PENETRATE THROUGH FACE SHELL INTO GROUTED CELL.
6. ALTERNATE ANCHORS AND OR END CONNECTION CONFIGURATIONS MAY BE DESIGNED/CERTIFIED

ON A SITE SPECIFIC BASIS BASED ON THE END LOADINGS LISTED IN THE MULLION SCHEDULES.
7. 1/2" UNC THRU BOLTS MAY BE USED IN LEIU OF 14" SMS PER THE FOLLOWING DIRECTIVE

7.1. (4) SMS PER SIDE = (2) 12" UNC THRU BOLTS / (6) SMS PER SIDE = (3) 12" UNC THRU BOLTS

MULLION PER MULLION
SCHEDULES

(4) 14" SMS - SAE GR 5 OR
SS ON EACH SIDE (8 TOTAL)3/4" MIN

1"
 M

IN

(2) ANCHORS PER
MULLION ANCHOR
SCHEDULE

ANGLES MAY BE POSITIONED ON
LONG SIDES OF MULLION AS FIELD
CONDITIONS DICTATE

1"
MIN

N.T.S.

TRAPPED MOUNT OPTION 1
17
1A

2" MIN
6" MAX

2"
 M

IN
6"

 M
A
X

3.5" M
IN

8" M
AX

N.T.S.

ALUM ANGLE DIRECTIVE

0.25"

6061-T6 OR 6005-T5 ALUM

ANGLE DIMENSION NOTE:
MINIMUM REQUIRED

ANGLE LEG SIZES AND
LENGTH SHALL BE

DETERMINED BASED ON
THE ANCHOR

REQUIREMENTS IN THE
MULLION ANCHOR

SCHEDULE AND THE
MULLION ATTACHMENT

DETAILS HEREIN

MULLION PER MULLION
SCHEDULES

3/4" MIN

1"
 M

IN

(2) ANCHORS PER
MULLION ANCHOR
SCHEDULE1"

MIN

S
EE

 A
LU

M
A
N

G
LE

D
IR

EC
TI

V
E

N.T.S.

FACE MOUNT OPTION 1
17
1B

SEE ALUM
ANGLE

DIRECTIVE

1"
 M

IN

N.T.S.

TRAPPED MOUNT OPTION 2
17
2A

1"
 M

IN

N.T.S.

FACE MOUNT OPTION 2
17
2B

MIN. SPACING
PER ANCHOR SCHED.

MULLION PER MULLION
SCHEDULES

(4) ANCHORS PER
MULLION ANCHOR
SCHEDULE

1"
MIN

SEE ALUM
ANGLE

DIRECTIVE

SEE ALUM
ANGLE

DIRECTIVE

(2) ALUM ANGLES ON
OPPOSITE SIDES PER
ALUM ANGLE DIRECTIVE.
BOLTED ANGLE LEG MAY
BE POSITIONED INSIDE
OR OUTSIDE MULLION
FACE

(2) ALUM ANGLES ON
OPPOSITE SIDES PER
ALUM ANGLE DIRECTIVE.
BOLTED ANGLE LEG MAY
BE POSITIONED INSIDE
OR OUTSIDE MULLION
FACE

MIN SPACING
PER ANCHOR
SCHEDULE

MIN. SPACING
PER ANCHOR SCHED.

MULLION PER MULLION
SCHEDULES

3/4" MIN

1"
 M

IN

(2) ANCHORS PER
MULLION ANCHOR
SCHEDULE

ANGLES MAY BE POSITIONED ON
LONG SIDES OF MULLION AS FIELD
CONDITIONS DICTATE

1"
MIN

SEE ALUM
ANGLE

DIRECTIVE

SEE ALUM
ANGLE

DIRECTIVE

(2) ALUM ANGLES ON
OPPOSITE SIDES PER
ALUM ANGLE DIRECTIVE.
BOLTED ANGLE LEG MAY
BE POSITIONED INSIDE
OR OUTSIDE MULLION
FACE

MIN SPACING PER
ANCHOR SCHEDULE

MIN. SPACING
PER ANCHOR SCHED.

M
IN

. 
S
PA

C
IN

G
PE

R
 A

N
C
H

O
R
 S

C
H

ED
.

(2) ALUM ANGLES
ON OPPOSITE SIDES
PER ALUM ANGLE
DIRECTIVE. BOLTED
ANGLE LEG MAY BE
POSITIONED INSIDE
OR OUTSIDE
MULLION FACE

(4) ANCHORS PER MULLION
ANCHOR SCHEDULE

MULLION PER MULLION
SCHEDULES

3/4" MIN

N.T.S.

TRAPPED MOUNT OPTION 3
17
3A

1"
 M

IN

MIN. SPACING
PER ANCHOR SCHED.

M
IN

. 
S
PA

C
IN

G
PE

R
 A

N
C
H

O
R
 S

C
H

ED
.

(4) ANCHORS
PER MULLION
ANCHOR
SCHEDULE

MULLION PER MULLION
SCHEDULES

3/4" MIN

N.T.S.

FACE MOUNT OPTION 3
17
3B

4.0'' 4.5''

3/8" DEWALT SCREW BOLTS (OR
EQUIV.) W/ 2" EMBED TO 3KSI MIN.

CONCRETE

1A/13, 1B/13

2A/13, 2B/13

3A/13, 3B/13

3.0'' 2.5''

3.0''

1A/13, 1B/13

2A/13, 2B/134.5''

3A/13, 3B/133.0'' 4.5''

2.0'' 1.25''

2.0'' 1.25''

1A/13, 1B/13

2A/13, 2B/13

3A/13, 3B/13 3930 LB
906 LB

(4) 14" SMS - SAE GR 5 OR
SS ON EACH SIDE (8 TOTAL)

(4) 14" SMS - SAE GR 5 OR
SS ON EACH SIDE (8 TOTAL)

(4) 14" SMS - SAE GR 5 OR
SS ON EACH SIDE (8 TOTAL)

(6) 14" SMS - SAE
GR 5 OR SS ON
EACH SIDE (12
TOTAL)

(6) 14" SMS - SAE GR
5 OR SS  ON EACH
SIDE(12 TOTAL)

5/16" DEWALT ULTRACON (OR
EQUIV.) W/ 2" EMBED TO 3.5KSI

MIN CONCRETE

5.0" 3.125"
Tcap 1670 LB
Vcap 1700 LB

3.75" 3.125"
Tcap 1820 LB
Vcap 2840 LB

3.75" 3.125"
Tcap 3640 LB
Vcap 5680 LB

5/16" DEWALT ULTRACON (OR
EQUIV.) W/ 2-1/4" EMBED TO

GROUT-FILLED CONCRETE BLOCK

5.0" 2.5"
Tcap 580 LB
Vcap 750 LB

5.0" 2.5"
Tcap 1160 LB
Vcap 1500 LB

5.0" 2.5"
Tcap 2320 LB
Vcap 3000 LB

1A/13, 1B/13

1A/13, 1B/13

2A/13, 2B/13

2A/13, 2B/13

3A/13, 3B/13

3A/13, 3B/13

ALTERNATE ANCHOR NOTE:

FOR ALL 14" AND 5
16" DIAMETER ANCHOR OPTIONS LISTED IN THE ANCHOR SCHEDULES, AN EQUIVALENT

DIAMETER HILLMAN/ALL-POINTS SOLID-SET ANCHOR (CARBON OR STAINLESS STEEL) MAY BE USED IN
LIEU OF THE OPTION(S) LISTED SO LONG AS THE LISTED MINIMUM EMBEDMENT, EDGE DISTANCE AND
SPACING ARE ACHIEVED.
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