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Cielo Heavy Duty Post System
Windscreen Calculations
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Disclaimer:

This Certification is limited to the structural design of
structural components of this glass windscreen system.
It does NOT include responsibility for:
 Structural design of hardware, clevises, and turnbuckles.
 Design of material separation to prevent reaction between

dissimilar materials.
 Design of air and water infiltration prevention.
 The manufacture, assembly, or installation of the system.
 Quantities of materials or dimensional accuracy of drawings
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Engineers Design Approval Stamp:

Design Criteria:
1. Compliance with IBC 2012, IBC 2015, IBC 2018, IBC2021, IBC2024, ASCE 7-10, ASCE 7-16, and ASCE 7-22
2. The Cielo System has been designed for the following:

A) 200 lb over 1 ft2 of infill glass applied at 42” above finished floor at the center of the panel width
B) 50 lb/ft uniform load applied to the glass at 42” above finished floor across the full panel width
C) Wind Loads from 15 PSF to 80 PSF over windscreen dimensions varying from 36” to 60” wide by 6’-0” to 8’-0” tall

3. The seismic anchorage design information provided in this calculation package is for reference only and is not applicable for risk Category III
or IV buildings and/or all buildings that fall within Seismic Design Categories D, E or F; a licensed design professional should be consulted for
Cielo system installations in these locations.

4. Stainless steel / steel members designed per “AISC Steel Construction Manual”
5. Member sizes, grade, alloy and strengths shall be as recommended in the calculation package
6. Stainless steel fasteners to be minimum Condition “CW”, 300 Series, Fu=100 ksi
7. Carbon steel fasteners to be minimum SAE Grade 5, Fu= 120 ksi (Hot Dip Galvanized for exterior conditions)
8. All other fasteners shall be the size and strength as is recommended in the calculation package
9. Cement or epoxy based grout shall be a minimum F’c= 10,500 psi, non-metallic, non-shrink.
10. Concrete slabs to be F’c=4,000 psi min., normal weight with 6” min. slab thickness for surface mount stanchions and 8” min. slab

thickness for embedded stanchions. Calculations assume cracked concrete.
11. Anchorage for Seismic Category D, E & F regions should be designed by a licensed professional.
12. Lightweight concrete slabs and/or corrugated metal deck slabs should not be used to anchor the Cielo system posts.
13. Concrete anchors shall be as recommended in the calculation package.  Installer is responsible for maintaining the fastener spacing, edge

distance, end distance, embedment depth and minimum substrate thickness that is recommended in the calculation package
14. Concrete anchors shall be installed per manufacturer’s recommended installation procedures, including recommended ambient

temperatures for chemical/adhesive anchors
15. Structural steel, concrete slabs, concrete curbs, masonry units and all other host structure substrates designed by others
16. All glass is to be 9/16” thick fully tempered and laminated (1/4” FT x 0.060” SGP x ¼” SGP) with exposed edges polished;

maximum/minimum glass lite to be 5’-0” Wide x 8’-0” Tall.
17. Per IBC, glass has been designed using a safety factor of 4 in determining the allowable flexural stress (24,000/4= 6,000 psi)
18. Per IBC, glass panels need to be manufactured from an approved safety glazing material conforming to CPSC 16 CFR 1201 (II). The glass

manufacturer is responsible to provide acceptable safety glass conforming to the IBC & CPSC provisions.
19. Fully tempered glass is susceptible to breakage due to impact on the glass edge by airborne debris, as well as the possibility of spontaneous

breakage due to nickel sulfide contamination. In the case of accidental breakage, laminated glass minimizes the risk of falling glass.
Laminated glass in exterior applications where glass edges are exposed should be protected from water, moisture, or humidity infiltration
to prevent delamination of the glass layers. Our analysis of this system verifies code compliance for stress and deflection but does not
include analysis of potential glass delamination due to water, moisture and humidity infiltration.

20. Shim dis-similar metals. Maximum recommended shim height for the Cielo system is 1/4". Use full bearing structural shims.
21. Design of material separation to prevent reaction between dissimilar materials not designed by Rice Engineering Inc.
22. Due to the large amount of data involved for the engineering of this divider system, only information pertinent to the worst-case design

scenarios have been included in this calculation package.  Please contact CR Laurence if additional information is needed.
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Design Criteria:

Page: Description: Date:
E1:E1F Layouts and Load Tables 06/05/26
1:1B Bar Stanchion Analysis 06/05/26
2:2F Channel Stanchion Analysis 06/05/26
3:3A Aluminum Post / Channel 06/05/26
4:4D Corner Post/Stanchion Analysis 06/05/26
5 Embedded Stanchion Analysis 06/05/26
6:6D Glass Analysis 06/05/26
Z1:Z1A AAMA Fastener Data 06/05/26
Z2:Z2B GANA Design Data 06/05/26
Z3 NC900 Clip Test Data 06/05/26
S1:S4 Section Properties 06/05/26
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Sheet No:Detail Ref.

E1

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS

R26-06-013Job No:Project Description:105 School Creek Trail
Luxemburg, WI 54217
Phone: (920) 617-1042

Fax: (920) 617-1100
www.rice-inc.com

E1Sheet No:KEPEngineer:

Cielo Windscreen 2026 Rev:6/5/2026Date:

Date:Chk By:Template:
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CIELO SYSTEM - AVAILABLE
STANCHION SELECTIONS

CS2A

CS2

CS3
NOTE: THIS STANCHION LAYOUT IS MEANT TO 

BE USED WITH THRU BOLTS INTO STRUCTURAL 
STEEL. IF THIS BASE PLATE / STANCHION 

LAYOUT IS BEING USED WITH A CONCRETE 
ANCHORAGE SUBSTRATE, CONTACT CR 
LAURENCE FOR MAX ALLOWABLE POST 
HEIGHT / POST SPACING DIMENSIONS.

CORE MOUNT STANCHION

STANCHION CAN BE 
MOUNTED TO 

CONCRETE OR STEEL



Detail Ref. Sheet No:

E1 A

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS

R26-06-013Job No:Project Description:105 School Creek Trail
Luxemburg, WI 54217
Phone: (920) 617-1042

Fax: (920) 617-1100
www.rice-inc.com

Engineer: KEP   Sheet No:       E1 A 
Cielo Windscreen 2026 Date: 6/5/2026 Rev:

Template: Chk By: Date:

RICE
ENGINEERING

CIELO SYSTEM - ANCHORAGE TO
4,000 PSI CONCRETE

60" MAX.

POST SPACING

60" MAX.

POST SPACING

60" MAX.
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SEE ANCHOR
SELECTION SHT 2B

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK N/A

35 OK OK OK N/A N/A

40 OK OK N/A N/A N/A

45 OK N/A N/A N/A N/A

50 N/A N/A N/A N/A N/A

POST SPACING (Inches)

6'-0" Tall Windscreen W/ 4,000 psi Concrete

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK N/A N/A

30 OK OK N/A N/A N/A

35 OK N/A N/A N/A N/A

40 N/A N/A N/A N/A N/A

7'-0" Tall Windscreen W/ 4,000 psi Concrete

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK N/A N/A

25 OK N/A N/A N/A N/A

30 N/A N/A N/A N/A N/A

8'-0" Tall Windscreen W/ 4,000 psi Concrete

POST SPACING (Inches)

4,000 PSI
CONCRETE

SEE SHT E1E FOR
CORNER POST OPTION

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

C
S2

CS2



Detail Ref. Sheet No:

E1 B

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS

R26-06-013Job No:Project Description:105 School Creek Trail
Luxemburg, WI 54217
Phone: (920) 617-1042

Fax: (920) 617-1100
www.rice-inc.com

Engineer: KEP Sheet No: E1 B
Cielo Windscreen 2026 Date: 6/5/2026 Rev:

Template: Chk By: Date:
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60" MAX.

POST SPACING

60" MAX.

POST SPACING

60" MAX.

POST SPACING
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9/16" LAMINATED GLASS

SEE ANCHOR
SELECTION SHT 2B

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK N/A

45 OK OK OK N/A N/A

50 OK OK N/A N/A N/A

55 OK N/A N/A N/A N/A

60 OK N/A N/A N/A N/A

65 N/A N/A N/A N/A N/A

POST SPACING (Inches)

6'-0" Tall Windscreen W/ 6,000 psi Concrete

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK N/A N/A

35 OK OK N/A N/A N/A

40 OK N/A N/A N/A N/A

45 N/A N/A N/A N/A N/A

7'-0" Tall Windscreen W/ 6,000 psi Concrete

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK N/A N/A

30 OK N/A N/A N/A N/A

35 N/A N/A N/A N/A N/A

8'-0" Tall Windscreen W/ 6,000 psi Concrete

POST SPACING (Inches)

6,000 PSI
CONCRETE

CIELO SYSTEM - ANCHORAGE TO
6,000 PSI CONCRETE

SEE SHT E1E FOR
CORNER POST OPTION

C
S2

CS2

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS



Detail Ref. Sheet No:

E1 C

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS
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Engineer: KEP Sheet No: E1 C
Cielo Windscreen 2026 Date: 6/5/2026 Rev:
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60" MAX.

POST SPACING

60" MAX.

POST SPACING

60"MAX.

POST SPACING
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SEE
SHT 5

4,000 PSI
CONCRETE

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK OK

45 OK OK OK OK N/A

50 OK OK OK N/A N/A

55 OK OK N/A N/A N/A

60 OK N/A N/A N/A N/A

65 OK N/A N/A N/A N/A

6'-0" Tall Windscreen W/ Embedded Channel

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK N/A N/A

40 OK OK N/A N/A N/A

45 OK N/A N/A N/A N/A

50 OK N/A N/A N/A N/A

7'-0" Tall Windscreen W/ Embedded Channel

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK N/A

30 OK OK N/A N/A N/A

35 OK N/A N/A N/A N/A

40 N/A N/A N/A N/A N/A

8'-0" Tall Windscreen W/ Embedded Channel

POST SPACING (Inches)

CIELO SYSTEM - EMBEDDED
IN 4,000 PSI CONCRETE

SEE SHT E1E FOR
CORNER POST OPTION

C
S2

A

C
S2

A

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS



Detail Ref. Sheet No:

E1 D

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS

R26-06-013Job No:Project Description:105 School Creek Trail
Luxemburg, WI 54217
Phone: (920) 617-1042

Fax: (920) 617-1100
www.rice-inc.com

Engineer: KEP Sheet No: E1 D
Cielo Windscreen 2026 Date: 6/5/2026 Rev:

Template: Chk By: Date:
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PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK N/A

45 OK OK OK N/A N/A

50 OK OK N/A N/A N/A

55 OK N/A N/A N/A N/A

60 OK N/A N/A N/A N/A

65 N/A N/A N/A N/A N/A

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK N/A N/A

35 OK OK N/A N/A N/A

40 OK N/A N/A N/A N/A

45 N/A N/A N/A N/A N/A

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK N/A N/A

30 OK N/A N/A N/A N/A

35 N/A N/A N/A N/A N/A

POST SPACING (Inches)

60" MAX.

POST SPACING

60" MAX.

POST SPACING

60" MAX.

POST SPACING
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6'-0" Tall Windscreen: 5/8" Base Plate Anchored to Steel

NOTE: (4) 5/8" DIA. THRU
BOLTS OR DRILL/TAP
5/16" THK 36ksi STEEL

7'-0" Tall Windscreen: 5/8" Base Plate Anchored to Steel

8'-0" Tall Windscreen: 5/8" Base Plate Anchored to Steel

8" x 8" x 5/8" THK BASE PL SHT 2A

CIELO SYSTEM - SURFACE MOUNT
8" x 8" x 5/8" PLATE TO STEEL

SEE SHT E1E FOR
CORNER POST OPTION

C
S2

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS



Detail Ref. Sheet No:

E1 E

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS
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Cielo Windscreen 2026 Date: 6/5/2026 Rev:

Template: Chk By: Date:

RICE
ENGINEERING

60" MAX.

POST SPACING

60" MAX.

POST SPACING

60" MAX.

POST SPACING
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9/16" LAMINATED GLASS

CIELO SYSTEM - SURFACE MOUNT
6" x 8" x 1" PLATE TO STEEL

SEE 1" THK BASE
PLATE SHT 1B

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK OK

45 OK OK OK OK OK

50 OK OK OK OK OK

55 OK OK OK OK OK

60 OK OK OK OK OK

65 OK OK OK OK OK

70 OK OK OK OK OK

75 OK OK OK OK OK

80 OK OK OK OK OK

6'-0" Tall Windscreen Anchored to Steel

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK OK

45 OK OK OK OK OK

50 OK OK OK OK OK

55 OK OK OK OK OK

60 OK OK OK OK N/A

65 OK OK OK OK N/A

70 OK OK OK N/A N/A

75 OK OK N/A N/A N/A

80 OK OK N/A N/A N/A

7'-0" Tall Windscreen Anchored to Steel

POST SPACING (Inches)

PSF 36 42 48 54 60

15 OK OK OK OK OK

20 OK OK OK OK OK

25 OK OK OK OK OK

30 OK OK OK OK OK

35 OK OK OK OK OK

40 OK OK OK OK OK

45 OK OK OK OK OK

50 OK OK OK OK N/A

55 OK OK OK N/A N/A

60 OK OK N/A N/A N/A

65 OK N/A N/A N/A N/A

70 OK N/A N/A N/A N/A

75 OK N/A N/A N/A N/A

80 N/A N/A N/A N/A N/A

8'-0" Tall Windscreen Anchored to Steel

POST SPACING (Inches)

NOTE: (4) 5/8" DIA. THRU
BOLTS OR DRILL/TAP
1/2" THK 50ksi STEEL

SEE SHT E1E
FOR CORNER
POST OPTION

C
S3

CS3

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS

SEE TABLES BELOW
FOR MAX SPANS



Detail Ref. Sheet No:

E1 F

NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED

DESIGNED BY OTHERS
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8.000

1.000
TYP.

.625
THICKNESS

.625 STEEL PLATE
80 ksi TENSILE
STRENGTH

4.590

3.410
1.894

3.032
SQ.

CL OF OPENING

4.590

Ø.688

CL OF
OPENING

1.910

30.625

STEEL TUBE
3.0 X 3.0 X .25

OUTSIDE PERIMETER.
WELD FROM BELOW
80 ksi TENSILE
STRENGTH FILLER

1/4
G

FRONT VIEW

.250

30.375
POST CUT SIZE

TYPICAL CORNER POST & STANCHION LAYOUT

NOTES:

1)  ANCHORS FOR THE CORNER POST
CONDITIONS WILL BE THE SAME AS THOSE
USED FOR THE TYPICAL ANCHOR LOCATIONS
OF THE CIELO WINDSCREEN SYSTEM

2) BASE PLATE DIMENSIONS AND THICKNESSES
WILL BE THE SAME AS THE PLATES THAT ARE
BEING USED FOR THE TYPICAL AREAS OF THE
CIELO WINDSCREEN SYSTEM

4.500

4.500

CIELO SYSTEM - SURFACE MOUNT
CORNER STANCHIONS

CS4 - 5/8" THK
CS5 - 1" THK



Mn min Mp 1.6 My  
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Bar Properties: Material Information:

Hp 30in Fy 46ksi

Lb 0.5 Hp 15 in Est 29000ksi

dp 3in
Ωc 1.67

tp 1.5in

Zx 3.375in3

Sx 2.25in3

Cb 1

Check Bar Capacity: AISC Steel Construction Manual

Lb dp

tp
2

20
0.08 Est

Fy
50.43

1.9 Est

Fy
1197.83

Mp Fy Zx 155250 in lbf My Fy Sx 103500 in lbf

Sheet No:Detail Ref.Cielo System - 1-1/2'' x 3''
Stanchion Analysis 1

Mn 155250 in lbf

Mall1
Mn
Ωc

92964 in lbf

TW 60in WL 80psf Hws 72in

Vmax TW WL Hws 2400lbf
Mmax TW WL

Hws
2

2
 86400 in lbf

Ist
Mmax
Mall1

0.93

Use 1-1/2" x 3" Steel Bar
46 ksi Yield Strength MinimumSTANCHION DOES NOT LIMIT DESIGN

R26-06-013Job No:Project Description:105 School Creek Trail
Luxemburg, WI 54217
Phone: (920) 617-1042

Fax: (920) 617-1100
www.rice-inc.com

1Sheet No:KEPEngineer:

Cielo Windscreen 2026 Rev:6/5/2026Date:

Date:Chk By:Template:
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Sheet No:Detail Ref.Cielo System - 1-1/2'' x 3''
Stanchion Analysis 1 A

Check Weld Capacities:

Fu  70000psi E70XX Filler Ω  1.88

Worst Case Stanchion Weld at Steel Anchorage

bst 1.5in dst 3in tw 0.5in (thickness of weld)

bw bst bw 1.5 in

dw dst dw 3 in

Sw tw bw dw
dw

2

3










 Sw 3.75 in3

fw
Mmax

Sw
23040 psi fw 23040 psi

Fw
0.6 Fu

Ω
22340 psi Fw 22340 psi

Iw
fw
Fw

1.03 WELD LIMITS DESIGN

Use 1/2" Bevel Weld All Around, As Noted
70 ksi tensile strength filler alloy

View of Weld From Below

NOTE: STANCHIONS ARE PASSED PART WAY THRU
BASE PLATES AND ARE BEVEL W ELDED FROM

BELOW W/ ADDED FILLET WELD TO THE BOTTOM
EDGE; SEE DETAIL BELOW FOR TYP WELD

NOTE: WELDS WERE TESTED TO 7,200 LB AT 30" A.F.F.
A VIEW OF THE TESTED WELD IS ABOVE W/ NO SIGNS

OF FAILURE. TOTAL MOMENT TESTED WAS 216,600 IN-LB
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Sheet No:Detail Ref.Cielo System - 1-1/2'' x 3''
Stanchion Analysis 1 B

d 3in b 1.5in Fy 50ksi tpl1 1in

Chk Base Plate at Steel Anchorage:

L1 6in D1 1in
Max Load for 5/8" Thk Base Plate at Steel Anchorage:

L2 8in D2 1in

Malt 40000in lbf tpl2 0.63in

L L2 2 D2( ) L 6 in

P2
Malt

d
 P2 13333 lbf

A
L d

2
 A 1.5 in

B L A B 4.5 in Mpl2
P2 A B

L
 Mpl2 15000 in lbf

P
Mmax

d
 P 28800 lbf

treq2
Mpl2 6

0.75 Fy L1
 treq2 0.632 in

Mpl
P A B

L
 Mpl 32400 in lbf

Ipl2
treq2
tpl2

1

treq1
Mpl 6

0.75 Fy L1
 treq1 0.93 in

Use 6" x 8" x 5/8" Thk Plate (See Tables Sht E1C)
ASTM A572, Fy= 50 ksi Steel, (See Welds Sht 2A)

Ipl1
treq1
tpl1

0.93

BASE PLATE DOES NOT LIMIT DESIGN

Use 6" x 8" x 1" Thk Plate (See Tables Sht E1D)
ASTM A572 Gr 50, Fy= 50 ksi Steel

Check Bolt Capacities: (Min. 1/2" Thread Eng. into 50 ksi Min. Steel)

tst 0.5in n
11
in

 ATSI 0.13in2

FTU 65ksi SF 3 db 0.625in

DPL 6in Depth of Plate DED 1in Bolt Edge Dist

TBmax tst n ATSI
FTU

SF 3
 8944lbf

Mall4 2 TBmax DPL DED  89441 in lbf

Ibolt
Mmax
Mall4

0.97

Use (4) - 5/8" Dia. Thru Bolts or Drill / Tap
300 Series S.S., Cond. CW, Fu= 100 ksi Min

or ASTM A449 (HDG), Fu= 120 ksi Min
Min. 1/2" thread Eng. to Grade 50 steel or Better
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NOTE: (4) 5/8" DIA. THRU
BOLTS OR DRILL/TAP
1/2" THK 50ksi STEEL

NOTE: THIS STANCHION LAYOUT IS MEANT TO BE USED WITH
THRU BOLTS INTO STRUCTURAL STEEL. IF THIS BASE PLATE /

STANCHION LAYOUT IS BEING USED WITH A CONCRETE
ANCHORAGE SUBSTRATE, CONTACT CR LAURENCE FOR MAX

ALLOWABLE POST HEIGHT / POST SPACING DIMENSIONS.
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Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2Bar Properties: Material Information:

Hp 30in Fy 50ksi

Lb 0.5 Hp 15 in Est 29000ksi

dp 3in
Ωc 1.67

tp 1.5in

Zx 1.54in3

Sx 1.25in3

ry 0.41in

Cb 1

Check Channel Capacity: AISC Steel Construction Manual

Mp Fy Zx 77000 in lbf

Lp 1.76 ry
Est
Fy

 17.38 in > Lb,LTB Not Applicable

Mn Mp 77000 in lbf

Mall1
Mn
Ωc

46108 in lbf

TW 60in WL 30psf Hws 84in

Vmax TW WL Hws 1050lbf

Mmax TW WL
Hws

2

2
 44100 in lbf

Ist
Mmax
Mall1

0.96

STANCHION DOES NOT LIMIT DESIGN

Use C3x5 Steel Channel
 Grade 50, Fy= 50 ksi Min
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Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2 A

Check Weld Capacities:

Fu 70000psi E70XX Filler Ω 2

Worst Case Channel Weld at Concrete Anchorage

bst 1.5in dst 3in tw 0.25in (thickness of weld)

bw bst 1.5 in bw2 1.11in

dw dst 3 in dw2 1.63in

Sw1 1.25in3 Sw2 0.707 tw bw2 dw2
dw2

2

6










 0.4 in3

Sw3 0.707 tw bw dw  0.8 in3

Swtot Sw1 Sw2 Sw3 2.44 in3

fw
Mmax
Swtot

18048 psi fw 18048 psi

Fw
0.6 Fu

Ω
21000 psi Fw 21000 psi

WELD DOES NOT
LIMIT DESIGNIw

fw
Fw

0.86

Use Welds As Noted (Sht 2) & As Shown
70 ksi tensile strength filler alloy

Chk Base Plate at Concrete Anchorage:

d 3in b 1.5in Fy 50ksi

L1 8in D1 1in

L2 8in D2 1in

L L2 2 D2( ) 6 in Check Bolt Capacities: (Min. 5/16" Thread Eng. into 36 ksi Min. Steel)

A
L d 1in( )

2
2 in tst 0.313in n

11
in

 ATSI 0.13in2 FTU 58ksi SF 3 db 0.625in

B L A 4 in DPL 8in Depth of Plate DED 1in Dist of Bolt From Edge of Plate

P
Mmax

d
14700 lbf TBmax tst 0.25in  3 n ATSI FTU SF 3   0.375in tst  1.7 db FTU SF  4290lbf

Mall4 2 TBmax DPL DED  60065 in lbf
Mpl

P A B
L

19600 lbf in

Use (4) - 5/8" Dia. Thru Bolts or Drill / Tap
300 Series S.S., Cond. CW, Fu= 100 ksi Min

or ASTM A449 (HDG), Fu= 120 ksi Min
Min. 5/16" thread engagement to A36 steel or Better

treq
Mpl 6

0.75 Fy L1
0.63 in BASE PLATE LIMITS DESIGN

Use 8" x 8" x 5/8" Thk Plate
ASTM A572 Gr 50, Fy= 50 ksi Min.
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Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2 B

Chk Concrete Anchorage:

Worst Case Load at 4,000 psi Concrete

TW2 42in WL2 30psf Hws2 84in **SEE SHT 2C THRU 2D FOR PROFIS DATA**

Vmax2 TW2 WL2 Hws2 735lbf Use (4) 5/8" Dia SS Hilti Kwik Bolt TZ
 AISI 304SS (Typical) or AISI 316SS (Coastal Areas)

Embedment: hEF= 3.25" | hNOM= 3.75"
 Edge Distance: 6" Front/Back Edge | 4" From End
 Min. Slab Thickness: 6"
 Concrete Strength: f'c= 4,000 psi, Normal Wt., Cracked

**Install per Manufacturer's instructions**

Mmax2 TW2 WL2
Hws2

2

2
 30870 in lbf

Va1 Vmax2 0.6 1 1225lbf <== For Profis

Ma1 Mmax2 0.6 1 51450 in lbf <== For Profis

Worst Case Load at 6,000 psi Concrete

TW3  36in WL3  60psf Hws3  72in **SEE SHT 2E THRU 2F FOR PROFIS DATA**

Use (4) 5/8" Dia SS Hilti Kwik Bolt TZ
 AISI 304SS (Typical) or AISI 316SS (Coastal Areas)

Embedment: hEF= 4" | hNOM= 4.5"
 Edge Distance: 6" Front/Back Edge | 4" From End
 Min. Slab Thickness: 6"
 Concrete Strength: f'c= 6,000 psi, Normal Wt., Cracked

**Install per Manufacturer's instructions**

Vmax3 TW3 WL3 Hws3 1080lbf

Mmax3 TW3 WL3
Hws3

2

2
 38880 in lbf

Va2 Vmax3 0.6 1 1800lbf <== For Profis

Ma2 Mmax3 0.6 1 64800 in lbf <== For Profis
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6" MINIMUM

8"

6"

5/8"

4"
 to

 4
.4

4"

4,000 PSI OR 6,000 PSI
CONCRETE; SEE TABLES FOR

MAX WINDSCREEN
DIMENSIONS AND WIND LOADS

6" MINIMUM

8"

6"

5/8"

4"
 to

 4
.4

4"

4,000 PSI OR 6,000 PSI
CONCRETE; SEE TABLES FOR

MAX WINDSCREEN
DIMENSIONS AND WIND LOADS

  Use (4) 5/8" Dia SS Hilti Kwik Bolt TZ

 AISI 304SS (Typical) or AISI 316SS (Coastal Areas)

CS2



Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2 C
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1 Input data

 Anchor type and diameter:  Kwik Bolt TZ2 - SS 304 5/8 (3 1/4) hnom2

 Item number:  KB-TZ2 5/8 SS304

 Specification text:  HILTI Æ 5/8 IN KWIK BOLT TZ2 - SS 304
 WITH 3.75 IN NOMINAL EMBEDMENT
 DEPTH PER ICC-ES ESR-4266 , HAMMER
 DRILL BIT INSTALLATION PER MPII

 Effective embedment depth:  hef,act = 3.250 in., hnom = 3.750 in.

 Material:  AISI 304

 Evaluation Service Report:  ESR-4266

 Issued I Valid:  12/1/2025 | 12/1/2027

 Proof:  Design Method ACI 318-19 / Mech

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  grouted standoff; restraint level (anchor plate): 2.00; eb = 0.500 in.; t = 0.630 in.

 grout compressive strength > fc' = 4,000 psi

 Anchor plateR :  lx x ly x t = 8.000 in. x 8.000 in. x 0.630 in.;

 Profile:  M shape (AISC), ; (L x W x T x FT) = 3.000 in. x 1.500 in. x 0.260 in. x 0.250 in.

 Base material:  cracked concrete, 4000, fc' = 4,000 psi; h = 6.000 in.

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 0; Vy = 1,225;
Mx = -51,450; My = 0; Mz = 0;

no 95



Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2 D
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3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 3,731 14,132 27 OK

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 7,462 8,171 92 OK

 * highest loaded anchor    **anchor group (anchors in tension)

4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 306 6,427 5 OK

 Steel failure (with lever arm)* 306 1,768 18 OK

 Pryout Strength** 1,225 28,429 5 OK

 Concrete edge failure in direction y+** 1,225 5,451 23 OK

 * highest loaded anchor    **anchor group (relevant anchors)

 5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.913 0.225 5/3 95 OK

bNV = bz 
N + bz 

V <= 1

6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means

 load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
 plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
 and for plausibility!

•  User is responsible for evaluating the hole bearing capacity in case of shear forces.

•  The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
 equations remain in their imperial format.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  ACI 318 does not specifically address anchor bending when a stand-off condition exists. PROFIS Engineering calculates a shear load
 corresponding to anchor bending when stand-off exists and includes the results as a shear Design Strength!

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to
 https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

•  Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
 318-19, Section 26.7.

Fastening meets the design criteria!



Sheet No:Detail Ref.Cielo System - C3x5 Channel
Stanchion Analysis 2 E
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1 Input data

 Anchor type and diameter:  Kwik Bolt TZ2 - SS 304 5/8 (4) hnom3

 Item number:  KB-TZ2 5/8 SS304

 Specification text:  HILTI Æ 5/8 IN KWIK BOLT TZ2 - SS 304
 WITH 4.5 IN NOMINAL EMBEDMENT DEPTH
 PER ICC-ES ESR-4266 , HAMMER DRILL BIT
 INSTALLATION PER MPII

 Effective embedment depth:  hef,act = 4.000 in., hnom = 4.500 in.

 Material:  AISI 304

 Evaluation Service Report:  ESR-4266

 Issued I Valid:  12/1/2025 | 12/1/2027

 Proof:  Design Method ACI 318-19 / Mech

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  grouted standoff; restraint level (anchor plate): 2.00; eb = 0.500 in.; t = 0.630 in.

 grout compressive strength > fc' = 6,000 psi

 Anchor plateR :  lx x ly x t = 8.000 in. x 8.000 in. x 0.630 in.;

 Profile:  M shape (AISC), ; (L x W x T x FT) = 3.000 in. x 1.500 in. x 0.260 in. x 0.250 in.

 Base material:  cracked concrete, 6000, fc' = 6,000 psi; h = 6.000 in.

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 0; Vy = 1,800;
Mx = -64,800; My = 0; Mz = 0;

no 98
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3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 4,688 14,132 34 OK

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 9,376 10,271 92 OK

 * highest loaded anchor    **anchor group (anchors in tension)

4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 450 6,427 8 OK

 Steel failure (with lever arm)* 450 1,605 29 OK

 Pryout Strength** 1,800 33,184 6 OK

 Concrete edge failure in direction y+** 1,800 6,959 26 OK

 * highest loaded anchor    **anchor group (relevant anchors)

 5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.913 0.280 5/3 98 OK

bNV = bz 
N + bz 

V <= 1

6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means

 load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
 plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
 and for plausibility!

•  User is responsible for evaluating the hole bearing capacity in case of shear forces.

•  The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
 equations remain in their imperial format.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  ACI 318 does not specifically address anchor bending when a stand-off condition exists. PROFIS Engineering calculates a shear load
 corresponding to anchor bending when stand-off exists and includes the results as a shear Design Strength!

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to
 https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

•  Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
 318-19, Section 26.7.

Fastening meets the design criteria!



Sheet No:Detail Ref.Worst Case Post/Stanchion
Analysis 3

Design Loads per RISA:

Load For Post Alone: Load at Base:

R1 1225 lb R2 2400 lb

M1 40000 lb in M2 86400 lb in

Post Properties: Stanchion Properties:

Ix1 6.46 in4 Ix2 3.38 in4

Sx1 2.67 in3 Sx2 2.25 in3

Ep 10100000 psi Est 29000000 psi

Mallst 86400 in lb

Chk Post Stress:

fbp1
M1
Sx1

14981 psi

Rm
Ix1 Ep 

Ix1 Ep Ix2 Est  0.4 M3 Rm M2 34528 lb in

fbp2
Rm M3

Sx1
5168 psi

Fbp2 21200 psi I2
max fbp1 fbp2 

Fbp2
0.71

Use Cielo Extruded Post
Max Post Spacing/Height per Tables
6005-T5 or 6061-T6 Alloy
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Sheet No:Detail Ref.Worst Case Post/Stanchion
Analysis 3 AChk Glazing Channel:

WL 80psf Fy 14.5ksi

TW 1in text 0.15in

PS 60in

ecc 1.5in

P 0.5 WL TW PS 17 lbf

Mpl P ecc 25 in lbf

treq
6 Mpl

Fy TW
0.1 in

Iext
treq
text

0.68

Use Cielo Snap Extrusion, As Drawn
6063-T5 Alloy or Better

Chk NC900 Clips:

Tall
344lbf

2.5
138lbf <== Sht Z3

w WL PS 33 pli

Smax
Tall
w

4.13 in

Use NC900 Clips Spaced As Noted
HDPE, Tested to 350 LB Pullout
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3"
ST

AN
C

H
IO

N

1 1/2"
STANCHION

3 1/4"
POST

4 
1/

2"
PO

ST

1/8"1/8"

(2) 1/4"-20 SS SCREWS AS SHOWN 
ARE "OK" PER INSPECTION; NON-

STRUCTURAL & USED TO 
PREVENT UPLIFT OF POST

* NOTE: FOR WIND
LOADS GREATER
THAN 50 PSF, USE

NC900 CLIPS
EVERY 4" O.C.

*

USE NC900
CLIPS EVERY

6" O.C.
*



Sheet No:Detail Ref.Worst Case Corner
Post/Stanchion Analysis 4

Design Loads per RISA:

Load For Post Alone: Load at Base:

R1 1225 lb R2 2400 lb

M1 40000 lb in M2 86400 lb in

Post Properties: Stanchion Properties:

Ix1 8.2 in4 Ix2 3.02 in4

Sx1 3.5 in3 Sx2 2.01 in3

Ep 10100000 psi Est 29000000 psi

Chk Stanchion: Zst 2.48 in3 Fy 46000 ksi Ω 1.67

Mallst
Zst Fy

Ω
68311 in lb

Use 3" x 3" x 1/4" Corner Post Stanchion
Max Post Spacing/Height per Tables
ASTM A500, Gr B, Fy= 46 ksi Min.

Ist
0.75 M2

Mallst
0.95

Chk Post Stress:

fbp1
M1
Sx1

11429 psi

Rm
Ix1 Ep 

Ix1 Ep Ix2 Est  0.49

fbp2
Rm M2

Sx1
11998 psi

Fbp2 19000 psi I2
max fbp1 fbp2 

Fbp2
0.63

Use Cielo Extruded Corner Post
Max Post Spacing/Height per Tables
6005-T5 or 6061-T6 Alloy
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* NOTE: REACTIONS SHOWN AT THE TOP
OF THIS SHEET ARE CONSERVATIVE
SINCE CORNER POSTS WILL SEE 1/2 OF
THE TOTAL LOAD TYPICAL POST WILL
RECEIVE. A FACTOR OF 0.75 WAS
APPLIED TO THE REACTION FOR THE
STANCHION ANALYSIS.

*

NOTE: ANCHOR SCENARIOS FOR THE CORNER POST 
STANCHION SHOULD FOLLOW THE APPROPRIATE 

ATTACHMENT METHOD FROM SHT 1B OR SHT'S 2A THRU 2F

CJP
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1 Anchor Design
1.1 Input data

 Anchor type and diameter:  Kwik Bolt TZ2 - SS 304 5/8 (3 1/4) hnom2

 Item number:  KB-TZ2 5/8 SS304

 Specification text:  HILTI Æ 5/8 IN KWIK BOLT TZ2 - SS 304
 WITH 3.75 IN NOMINAL EMBEDMENT
 DEPTH PER ICC-ES ESR-4266 , HAMMER
 DRILL BIT INSTALLATION PER MPII

 Effective embedment depth:  hef,act = 3.250 in., hnom = 3.750 in.

 Material:  AISI 304

 Evaluation Service Report:  ESR-4266

 Issued I Valid:  12/1/2025 | 12/1/2027

 Proof:  Design Method ACI 318-19 / Mech

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  grouted standoff; restraint level (anchor plate): 2.00; eb = 0.500 in.; t = 0.630 in.

 grout compressive strength > fc' = 4,000 psi

 Anchor plateCBFEM :  lx x ly x t = 8.000 in. x 8.000 in. x 0.630 in.;

 Profile:  Square HSS (AISC), HSS3X3X.250; (L x W x T) = 3.000 in. x 3.000 in. x 0.250 in.

 Base material:  cracked concrete, 4000, fc' = 4,000 psi; h = 6.000 in.

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

1.1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 613; Vy = 613;
Mx = -25,725; My = 25,725; Mz = 0;

no 96

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 3,919 242 171 171
2 1,955 199 131 150
3 1,950 199 150 131
4 -0 228 162 162
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1.3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 3,919 14,132 28 OK

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 7,824 8,204 96 OK

 * highest loaded anchor    **anchor group (anchors in tension)

1.4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 242 6,427 4 OK

 Steel failure (with lever arm)* 242 1,736 14 OK

 Pryout Strength** 867 25,403 4 OK

 Concrete edge failure in direction x-** 613 8,177 8 OK

 * highest loaded anchor    **anchor group (relevant anchors)
 When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 1.5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.954 0.139 1.000 92 OK

bNV = (bN + bV) / 1.2 <= 1

1.6 Warnings

•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, ACI318, IS1946, AS
 5216:2021, ETAG 001/Annex C, EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor
 plate are not considered - the anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading.
 PROFIS Engineering calculates the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the
 assumptions explained above. The proof if the rigid base plate assumption is valid is not carried out by PROFIS Engineering. Input data and
 results must be checked for agreement with the existing conditions and for plausibility!

•  The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
 equations remain in their imperial format.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  ACI 318 does not specifically address anchor bending when a stand-off condition exists. PROFIS Engineering calculates a shear load
 corresponding to anchor bending when stand-off exists and includes the results as a shear Design Strength!

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to
 https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

•  Attention! In case of compressive anchor forces a buckling check as well as the proof of the local load transfer into and within the base material
 (incl. punching) has to be done separately.

•  Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
 318-19, Section 26.7.

•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means
 load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
 plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
 and for plausibility!
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1 Anchor Design
1.1 Input data

 Anchor type and diameter:  Kwik Bolt TZ2 - SS 304 5/8 (3 1/4) hnom2

 Item number:  2210279 KB-TZ2 5/8x6 SS304

 Specification text:  HILTI Æ 5/8 IN KWIK BOLT TZ2 - SS 304
 WITH 3.75 IN NOMINAL EMBEDMENT
 DEPTH PER ICC-ES ESR-4266 , HAMMER
 DRILL BIT INSTALLATION PER MPII  

 Effective embedment depth:  hef,act = 3.250 in., hnom = 3.750 in.

 Material:  AISI 304

 Evaluation Service Report:  ESR-4266

 Issued I Valid:  12/1/2025 | 12/1/2027

 Proof:  Design Method ACI 318-19 / Mech

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  grouted standoff; restraint level (anchor plate): 2.00; eb = 0.500 in.; t = 0.630 in.

 grout compressive strength > fc' = 6,000 psi

 Anchor plateCBFEM :  lx x ly x t = 8.000 in. x 8.000 in. x 0.630 in.;

 Profile:  Square HSS (AISC), HSS3X3X.250; (L x W x T) = 3.000 in. x 3.000 in. x 0.250 in.

 Base material:  cracked concrete, 6000, fc' = 6,000 psi; h = 6.000 in.

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 4,948 350 247 247
2 2,288 295 196 221
3 2,280 295 221 197
4 -0 333 235 235

1.1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 900; Vy = 900;
Mx = -32,400; My = 32,400; Mz = 0;

no 100
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1.3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 4,948 14,132 36 OK

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 9,517 9,837 97 OK

 * highest loaded anchor    **anchor group (anchors in tension)

1.4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 350 6,427 6 OK

 Steel failure (with lever arm)* 350 1,561 23 OK

 Pryout Strength** 1,273 31,113 5 OK

 Concrete edge failure in direction x-** 900 10,014 9 OK

 * highest loaded anchor    **anchor group (relevant anchors)
 When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 1.5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.967 0.224 1.000 100 OK

bNV = (bN + bV) / 1.2 <= 1

1.6 Warnings

•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, ACI318, IS1946, AS
 5216:2021, ETAG 001/Annex C, EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor
 plate are not considered - the anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading.
 PROFIS Engineering calculates the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the
 assumptions explained above. The proof if the rigid base plate assumption is valid is not carried out by PROFIS Engineering. Input data and
 results must be checked for agreement with the existing conditions and for plausibility!

•  The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
 equations remain in their imperial format.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  ACI 318 does not specifically address anchor bending when a stand-off condition exists. PROFIS Engineering calculates a shear load
 corresponding to anchor bending when stand-off exists and includes the results as a shear Design Strength!

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to
 https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

•  Attention! In case of compressive anchor forces a buckling check as well as the proof of the local load transfer into and within the base material
 (incl. punching) has to be done separately.

•  Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
 318-19, Section 26.7.

•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means
 load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
 plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
 and for plausibility!
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Chk conc. grout:
Rmax 1215 lb

M 44100 lb in

f'c1 10500 psi Grout Strength ϕ 0.65

f'c2 4000 psi Conc. Strength LF 1.67 (Load Factor)

L 6.5 in
D1 1.5 in (Post Width) c

L
2



D2 4 in (Grout Pocket Width)

Assume Whitney stress block for bearing distribution:

β1 max
0.85 .05

f'c1 4000

1000


0.65





















 β1 0.65

a1 β1 c 2.11

A1 a1 D1 A1 3.17 in (Bearing Area)

E1 L a1 E1 4.39 in (Load Eccentricity)

Sheet No:Detail Ref.Embedded Stanchion / Grout
Analysis 5

P1 10659 lb (Bearing Load)

ϕFp1 ϕ 0.85 A1 f'c1 ϕFp1 18383

P1
M
E1

Rmax
2



(Allowable Bearing Load)

I1
LF P1

ϕFp1
 I1 0.97

Use 6,000 psi, non-shrink/non-metallic, Kwixset Anchoring
Cement or Equal; 6-1/2" Min. Embedment As Shown

lb

NOTE: SIGNIFICANT BEARING AND
BREAK-OUT LOADS WILL BE

IMPOSED ON THE CONCRETE
SLAB / CURB. THE EOR OR

CONCRETE ENGINEER NEEDS TO
ENSURE PROPER EDGE DISTANCE
AND SLAB DEPTH IS AVAILABLE TO

RESOLVE MOMENTS / SHEARS
IMPOSED BY THE EMBEDDED

WINDSCREEN STANCHION



Sheet No:Detail Ref.Cielo System - Glass Analysis
(80 PSF WL) 6

Inputs:

L 60in 1524 mm Length of Glass

t 0.5in 12.7 mm Overall thickness of Glass Use 9/16" Thick Fully Tempered
& Laminated Glass Panels

6mm FT x 1.524mm SGP x 6mm FT
Maximum Panel Size : 60" x 96"

Results from SJ Mepla:

Δ 17.86mm 0.7 in Maximum Deflection

Stress 36
N

mm2
 Maximum Stress  Reference Sheets 6A-6D for

SJ Mepla Glass Report
Glass Type: Probability of Breakage: Load Type:

Fully Tempered < 1/1000 Uniform/Point Load

Heat Strengthened 1/1000 50 PLF

Annealed 8/1000

Calculations: All Calculations Below This Line Are Automatic

Check Deflection:

Δmeet
L
Δ

85 Δmeet 85 DEFLECTION CRITERIA

SILICONE_AT_JOINTS "NOT REQUIRED FOR LOAD CASE"

DEFLECTION "OK"

Check Stress: (Per GANA Glazing Manual 2010)

fb Stress 36
N

mm2
 fb 5221psi

Fb 41.37
N

mm2
 Fb 6000psi

STRESS "OK" fb Fbif

"FAIL" otherwise

 STRESS "OK"
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(80 PSF WL) 6 A

SJ MEPLA Calculation protocol:

Geometry:
Edge         Borderpoint           Arccenter   Direction of rotation
____________mm________mm________mm________mm_____________+/-______
   1      0.00      0.00
   2   1473.20      0.00
   3   1473.20   2388.00
   4      0.00   2388.00

Supports:

Edge supports:
Edge______Type of supports__________________________________
 2        w        : fixed - u,v,φ,θ : free (simply supported)
 4        w        : fixed - u,v,φ,θ : free (simply supported)

Spring supports:
Package Layer    x       y       z          C_x         C_y         C_z        C_φ        C_θ
________________mm______mm______mm_________N/mm________N/mm________N/mm________Nmm________Nmm
1     1     1473.2     0.0     0.0    0.000e+00   1.000e+04   0.000e+00   0.00e+00   0.00e+00
1     1        0.0     0.0     0.0    0.000e+00   1.000e+04   0.000e+00   0.00e+00   0.00e+00

Layers:

Layer order:
Package___Layer___Description_______
1          3      Glass, fully toughened
1          2      SG5000 <50°C, ASTM E1300, wind load until 3 sec
1          1      Glass, fully toughened

Mechanical properties:
Package  Layer   E-mod.      ν Thickness     Density          αt     ΔT
_________________N/mm²________________mm_______kg/m³_________1/K______K_
1      3      71705.00    0.23      6.00     2550.00  1.0000e-05   0.00
1      2         78.80    0.49      1.52      950.00  1.5000e-04   0.00
1      1      71705.00    0.23      6.00     2550.00  1.0000e-05   0.00
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Loads:

Face loads:
- constant distributed:
Package     pressure
_______________N/mm²_
1       3.83000e-03

Dead weight:
Inclination of pane: 90.00° degree
Direction vector of gravity acceleration [g = 9.81 m/s²]:
______ex_______ey_______ez_
 0.00000 -1.00000  0.00000

Calculation approaches:
small deflections, linear
static calculation

Characteristics of the finite element mesh:
Element size            :  25.0 mm
Number of elements      : 5510
Number of nodes         : 22347 (per package)
Number of unknown       : 200741

Calculation results:

Minimum and maximum displacements w:
             - Position-   Displacement
Package       x        y        w
_____________mm_______mm_______mm______
1          0.00     0.00     0.00 (min)
         736.60  2388.00    17.86 (max)

Maximum principal stress:
Package Layer               x        y         σ         σ (max)
___________________________mm_______mm________N/mm²_______N/mm²_
1       3  (top)       733.74    12.57       36.12       36.12
           (bottom)      2.86  2365.70        3.64
1       1  (top)      1450.66     2.83        9.68        9.68
           (bottom)   1460.50     2.83        6.38

Max. Equivalent Von Mises stress:
Package Layer               x        y         σ         σ (max)
___________________________mm_______mm_______N/mm²_______N/mm²_
1       3  (top)       739.46     2.83       36.10       36.10
           (bottom)     22.54  2365.70        6.10
1       1  (top)      1470.34     2.83       17.30       35.98
           (bottom)    733.74  2385.17       35.98

Springs:
Package Layer  u       v       w       φ       θ       Fx       Fy       Fz        M_φ
(x / y)_______mm______mm______mm_____rad_____rad________N________N________N________Nmm________Nmm_
( 1473.20 /    0.00 )
1     1    -0.13   -0.06   -0.00  0.0396  0.0000    -0.00  -553.01    -0.00       0.00       0.00
(    0.00 /    0.00 )
1     1     0.13   -0.06    0.00 -0.0396  0.0000     0.00  -553.01     0.00      -0.00       0.00

FB_CL 553N 124lbf
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TELEPHONE(AREACODE 214)

565-0593
565.0594
421.1400

CABLE ADDRESS"DALAB"

DALLAS LA B 0 RAT 0 RI E S, INC.

CONSULTANTS AND TECHNOLOGISTS

ANALYTICAL AND RESEARCH CHEMISTS -
MEMBERS

AMERICAN INSTI1UTE OF CHEMICAL ENGINEERS

NATIONAL SOCIETY Of PROFESSIONAL ENGINEERS

TEXAS SOCIETY OF PROfESSIONAL ENGINEERS
!ISM INTERNATIONAL

SOCIETY OF PETROLEUM ENGINEERS OF AIME

CHEMICAL ENGINEERS - PETROLEUM ENGINEERS

P O. BOX 152837
1:123WAll ST.

MEMBERS

AMERICAN CHEMICAL SOCIETY

AMERICAN SOOIETY FOR TESTING MATERIAL

AMERICAN NATIONAL STANDARDS INSTITUTE

AMERICAN SOCIETY FOR QUALITY CONTROLDALLAS, TEXAS 75315

Submitted by: International Aluminum Corp.
767 Monterey Pass Road
P.O. Box 6
Monterey Park, CA 91765-0006

Date: August 13, 2002

Attn: Greg Hall Report No.: 32351-R
P. O. No. 80838

REPORT

Lab Sample No. Clips:

White NC900 FaceClips, Delrin 100:16A, 16B, 16C
Black NC900 Face Clips, Wellman annealed: 18A, 18B, 18C
Black NCBOOFace Clips.

32351-1
32351-2
32351-3

PROCEDURE

Clips from the above samples were tested in triplicate for pull-out strength per lAC ENG-0002.
Clips are tested in ambient conditions and after 'accelerated weathering",

'Weathered' specimens were exposed to sunshine carbon-arc (ASTM G-153) accelerated
weatheringfor 100 hours to simulateapproximately6 months outdoorexposure.Thesespecimenswere
then exposed to -5 :t 3"Ffora periodof4-6 hours. Specimens were removedfrom the freezer, engaged
in the appropriate mullion and face cover, and testing initiated within 30 seconds of.removal from the
freezer.

One clip was used per pull at rates of 1, 2, and 3 in/min. for each set of three specimens.
. Sampleswere piepared 'cryt'vvistingthe base of the clip in the TVI/70amuliiollfollowedby engaging the

appropriateface cover (TW812for NC800;TW912for NC900) by snapping on with a strike of a glazing
malletperpendicular to and directly over the plastic clip.

RESULTS

Test rate: 1 in/min

Sample Direct Pull Loads (lbf)
Non-Weathered

Direct Pull Loads (lbf)
Weathered

32351-1 a
'1
2
3

(Avg)
(SD)

293.9
293.9
279.0
288.9

(8.6)

337.4
343.6
349.8
343.6

(6.2)

TIlE ANALYSESOF THE ABOVE SAMPLE OR SAMPL£S DO NOT IMPLY AN ENDORSEMENT.rnlsREPORT.OR ANY PARTTHEREOF MAY
NOT BE REPRODUOEDOR USED FORADVERTISINGPURPOSESWITHOUT OUR EXPRESSWRITTEN CONSENT.



Section Properties and Stresses Analysis Results

Axes X-Y Centroidal Axes Principal Axes

Ix     (in^4) +6.464 +6.464 +6.464

Iy     (in^4) +3.117 +3.117 +3.117

Ixy   (in^4) +0. +0. +0.

Io    (in^4) +9.581 +9.581 +9.581

rx    (in) +1.489 +1.489 +1.489

ry    (in) +1.034 +1.034 +1.034

ro    (in) +1.813 +1.813 +1.813

Y top (in) +1.899 +1.899

Y bot (in) +2.42 +2.42

Sx top (in^3) +3.404 +3.404

Sx bot (in^3) +2.671 +2.671

X right (in) +1.625 +1.625

X left (in) +1.625 +1.625

Sy right (in^3) +1.918 +1.918

Sy left (in^3) +1.918 +1.918

Zpx    (in^3) +3.864 +3.864

Zpy    (in^3) +2.759 +2.759

Max Mx (lb.in) +42731.881 +42731.881

Max My (lb.in) +30692.367 +30692.367

Mpx     (lb.in) +61823.178 +61823.178

Mpy     (lb.in) +44137.116 +44137.116

SFx +1.447 +1.447

SFy +1.438 +1.438

IMax (in^4) +6.464

IMin  (in^4) +3.117

Theta (Deg) +0.

Elastic Neutral Axis

In     (in^4) +6.464

ENA Angle(°) +0.

Y top (in) +1.899

Y bot (in) +2.42

Sx top (in^3) +3.404

Sx bot (in^3) +2.671

X right (in) +1.625

X left (in) +1.625

Sy right (in^3) +1.918

Sy left (in^3) +1.918

Zpx    (in^3) +3.864

Zpy    (in^3) +2.759

Max Mx (lb.in) +42731.881

Max My (lb.in) +30692.367

Mpx     (lb.in) +61823.178

Mpy     (lb.in) +44137.116

SFx +1.447

SFy +1.438

Torque Max (lb.in) +29733.901

Buckling

jy (monosymmetry) +0.985 in

jx (monosymmetry) +0. in

Cxrt Shear Constant +0.746 in^2

Cyrt Shear Constant +0.993 in^2

ßtf Torsional-flexural +0.776

a Torsional-Bending +0.495 in

Area +2.916 in^2

Mass/L +0.286 lb/ in

Xc +0. in

Yc +0. in

NA (Deg) +0.0 Deg

PNA (x,y) (+0.0,+0.22)

Torsion and Shear

J(Torsion) +3.185 in^4

Cw(Warping) +0.294 in^6

Xs (Shear) +0. in

Ys (Shear) +0.975 in

Ax +1.392 in^2

Kx +0.477

Ay +1.392 in^2

Ky +0.477

Ios +12.353 in^4

ros +2.058 in

Swx +3.04 in^5

Swy -0.001 in^5

Dsc +0.975 in

Composite Section

Ref. Aluminium 606 +10000000. psi

Transf. Area +2.916 in^2

Xcc +0. in

Ycc +0. in

Stressses Yield & Max/Min

Sig-yield T +16000. psi

Sig-yield C -16000. psi

Tau yield +30000. psi

Sig-x max T) +37.443 psi

Sig-x max C) -29.373 psi

Fpt +23325.926 lb

Fpc +23325.926 lb

Loads

Moment Mx +100. lb.in

Moment My +0. lb.in

Axial N [.0,.0] +0. lb

Torque Tz +100. lb.in

Bimoment Bw +10000. lb.in²

Shear Vx +100. lb

Shear Vy +100. lb  Date : 09-04-2020 / 06:47:39
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Section Properties and Stresses Analysis Results

Axes X-Y Centroidal Axes Principal Axes

Ix     (in^4) +3.375 +3.375 +3.375

Iy     (in^4) +0.844 +0.844 +0.844

Ixy   (in^4) +0. +0. +0.

Io    (in^4) +4.219 +4.219 +4.219

rx    (in) +0.866 +0.866 +0.866

ry    (in) +0.433 +0.433 +0.433

ro    (in) +0.968 +0.968 +0.968

Y top (in) +1.5 +1.5

Y bot (in) +1.5 +1.5

Sx top (in^3) +2.25 +2.25

Sx bot (in^3) +2.25 +2.25

X right (in) +0.75 +0.75

X left (in) +0.75 +0.75

Sy right (in^3) +1.125 +1.125

Sy left (in^3) +1.125 +1.125

Zpx    (in^3) +3.375 +3.375

Zpy    (in^3) +1.687 +1.687

Max Mx (lb.in) +134999.997 +134999.997

Max My (lb.in) +67500.007 +67500.007

Mpx     (lb.in) +202499.996 +202499.996

Mpy     (lb.in) +101249.998 +101249.998

SFx +1.5 +1.5

SFy +1.5 +1.5

IMax (in^4) +3.375

IMin  (in^4) +0.844

Theta (Deg) +0.

Elastic Neutral Axis

In     (in^4) +3.375

ENA Angle(°) +0.

Y top (in) +1.5

Y bot (in) +1.5

Sx top (in^3) +2.25

Sx bot (in^3) +2.25

X right (in) +0.75

X left (in) +0.75

Sy right (in^3) +1.125

Sy left (in^3) +1.125

Zpx    (in^3) +3.375

Zpy    (in^3) +1.687

Max Mx (lb.in) +134999.997

Max My (lb.in) +67500.007

Mpx     (lb.in) +202499.996

Mpy     (lb.in) +101249.998

SFx +1.5

SFy +1.5

Torque Max (lb.in) +0.

Buckling

jy (monosymmetry) +0. in

jx (monosymmetry) +0. in

Cxrt Shear Constant +3. in^2

Cyrt Shear Constant +3. in^2

ßtf Torsional-flexural +1.

a Torsional-Bending +0.507 in

Area +4.5 in^2

Mass/L +1.278 lb/ in

Xc +0. in

Yc +0. in

NA (Deg) +0.0 Deg

PNA (x,y) (+0.0,+0.0)

Torsion and Shear

J(Torsion) +2.319 in^4

Cw(Warping) +0.231 in^6

Xs (Shear) +0. in

Ys (Shear) +0. in

Ax +3.75 in^2

Kx +0.833

Ay +3.75 in^2

Ky +0.833

Ios +4.219 in^4

ros +0.968 in

Swx +0. in^5

Swy +0. in^5

Dsc +0. in

Composite Section

Ref. Steel +29000000. psi

Transf. Area +4.5 in^2

Xcc +0. in

Ycc +0. in

Stressses Yield & Max/Min

Sig-yield T +60000. psi

Sig-yield C -60000. psi

Tau yield +0. psi

Sig-x max T) +44.444 psi

Sig-x max C) -44.444 psi

Fpt +134999.997 lb

Fpc +134999.997 lb

Loads

Moment Mx +100. lb.in

Moment My +0. lb.in

Axial N [.0,.0] +0. lb

Torque Tz +100. lb.in

Bimoment Bw +10000. lb.in²

Shear Vx +100. lb

Shear Vy +100. lb  Date : 09-03-2020 / 06:49:33
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Section Properties and Stresses Analysis Results

Axes X-Y Centroidal Axes Principal Axes

Ix     (in^4) +1.871 +1.871 +1.871

Iy     (in^4) +0.245 +0.245 +0.245

Ixy   (in^4) +0. +0. +0.

Io    (in^4) +2.116 +2.116 +2.116

rx    (in) +1.122 +1.122 +1.122

ry    (in) +0.406 +0.406 +0.406

ro    (in) +1.193 +1.193 +1.193

Y top (in) +1.5 +1.5

Y bot (in) +1.5 +1.5

Sx top (in^3) +1.247 +1.247

Sx bot (in^3) +1.247 +1.247

X right (in) +0.436 +0.436

X left (in) +1.064 +1.064

Sy right (in^3) +0.563 +0.563

Sy left (in^3) +0.23 +0.23

Zpx    (in^3) +1.536 +1.536

Zpy    (in^3) +0.464 +0.464

Max Mx (lb.in) +74830.197 +74830.197

Max My (lb.in) +13825.619 +13825.619

Mpx     (lb.in) +92178.272 +92178.272

Mpy     (lb.in) +27811.103 +27811.103

SFx +1.232 +1.232

SFy +2.012 +2.012

IMax (in^4) +1.871

IMin  (in^4) +0.245

Theta (Deg) +0.

Elastic Neutral Axis

In     (in^4) +1.871

ENA Angle(°) +0.

Y top (in) +1.5

Y bot (in) +1.5

Sx top (in^3) +1.247

Sx bot (in^3) +1.247

X right (in) +0.436

X left (in) +1.064

Sy right (in^3) +0.563

Sy left (in^3) +0.23

Zpx    (in^3) +1.536

Zpy    (in^3) +0.464

Max Mx (lb.in) +74830.197

Max My (lb.in) +13825.619

Mpx     (lb.in) +92178.272

Mpy     (lb.in) +27811.103

SFx +1.232

SFy +2.012

Torque Max (lb.in) +0.

Buckling

jy (monosymmetry) +0. in

jx (monosymmetry) +1.482 in

Cxrt Shear Constant +0.645 in^2

Cyrt Shear Constant +0.628 in^2

ßtf Torsional-flexural +0.743

a Torsional-Bending +3.983 in

Area +1.487 in^2

Mass/L +0.422 lb/ in

Xc +0. in

Yc +0. in

NA (Deg) +0.0 Deg

PNA (x,y) (+0.0,+0.0)

Torsion and Shear

J(Torsion) +0.047 in^4

Cw(Warping) +0.287 in^6

Xs (Shear) +0.702 in

Ys (Shear) +0. in

Ax +0.862 in^2

Kx +0.58

Ay +0.862 in^2

Ky +0.58

Ios +2.85 in^4

ros +1.384 in

Swx +0. in^5

Swy -1.314 in^5

Dsc +0.702 in

Composite Section

Ref. Steel +29000000. psi

Transf. Area +1.487 in^2

Xcc +0. in

Ycc +0. in

Stressses Yield & Max/Min

Sig-yield T +60000. psi

Sig-yield C -60000. psi

Tau yield +0. psi

Sig-x max T) +80.182 psi

Sig-x max C) -80.182 psi

Fpt +44606.324 lb

Fpc +44606.324 lb

Loads

Moment Mx +100. lb.in

Moment My +0. lb.in

Axial N [.0,.0] +0. lb

Torque Tz +100. lb.in

Bimoment Bw +10000. lb.in²

Shear Vx +100. lb

Shear Vy +100. lb  Date : 09-04-2020 / 06:44:14
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Section Properties and Stresses Analysis Results

Axes X-Y Centroidal Axes Principal Axes

Ix     (in^4) +8.233 +8.233 +8.05

Iy     (in^4) +8.238 +8.238 +8.421

Ixy   (in^4) +0.186 +0.186 +0.

Io    (in^4) +16.471 +16.471 +16.471

rx    (in) +1.629 +1.629 +1.611

ry    (in) +1.629 +1.629 +1.647

ro    (in) +2.304 +2.304 +2.304

Y top (in) +2.149 +3.033

Y bot (in) +2.351 +3.318

Sx top (in^3) +3.831 +2.654

Sx bot (in^3) +3.503 +2.426

X right (in) +2.35 +3.176

X left (in) +2.15 +3.175

Sy right (in^3) +3.505 +2.651

Sy left (in^3) +3.832 +2.652

Zpx    (in^3) +4.502 +4.048

Zpy    (in^3) +4.504 +4.324

Max Mx (lb.in) +105076.513 +72789.388

Max My (lb.in) +105141.711 +79538.536

Mpx     (lb.in) +135062.409 +121427.056

Mpy     (lb.in) +135107.524 +129728.522

SFx +1.285 +1.668

SFy +1.285 +1.631

IMax (in^4) +8.421

IMin  (in^4) +8.05

Theta (Deg) +44.672

Elastic Neutral Axis

In     (in^4) +8.225

ENA Angle(°) +1.291

Y top (in) +2.197

Y bot (in) +2.403

Sx top (in^3) +3.744

Sx bot (in^3) +3.423

X right (in) +2.398

X left (in) +2.202

Sy right (in^3) +3.439

Sy left (in^3) +3.745

Zpx    (in^3) +4.503

Zpy    (in^3) +4.502

Max Mx (lb.in) +102697.874

Max My (lb.in) +103164.537

Mpx     (lb.in) +135078.507

Mpy     (lb.in) +135068.342

SFx +1.315

SFy +1.309

Torque Max (lb.in) +70491.69

Buckling

jy (monosymmetry) -0.692 in

jx (monosymmetry) +0.692 in

Cxrt Shear Constant +1.011 in^2

Cyrt Shear Constant +1.012 in^2

ßtf Torsional-flexural +0.772

a Torsional-Bending +0.949 in

Area +3.103 in^2

Mass/L +0.304 lb/ in

Xc +0. in

Yc +0. in

NA (Deg) +1.29 Deg

PNA (x,y) (-0.01,+0.42)

Torsion and Shear

J(Torsion) +6.965 in^4

Cw(Warping) +2.357 in^6

Xs (Shear) +0.885 in

Ys (Shear) -0.885 in

Ax +1.518 in^2

Kx +0.489

Ay +1.519 in^2

Ky +0.49

Ios +21.331 in^4

ros +2.622 in

Swx -7.455 in^5

Swy -7.451 in^5

Dsc +1.252 in

Composite Section

Ref. Aluminium 606 +10000000. psi

Transf. Area +3.103 in^2

Xcc +0. in

Ycc +0. in

Stressses Yield & Max/Min

Sig-yield T +30000. psi

Sig-yield C -30000. psi

Tau yield +30000. psi

Sig-x max T) +29.205 psi

Sig-x max C) -26.703 psi

Fpt +46542.014 lb

Fpc +46542.014 lb

Loads

Moment Mx +100. lb.in

Moment My +0. lb.in

Axial N [.0,.0] +0. lb

Torque Tz +100. lb.in

Bimoment Bw +10000. lb.in²

Shear Vx +100. lb

Shear Vy +100. lb  Date : 05-28-2021 / 15:12:03
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