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Design Criteria: 
1.  Compliance with IBC 2012, IBC 2015, IBC 2018, ASCE-7/10 and ASCE-7/16 

2.  IBC section 1607 requires a minimum uniform design pressure of 5 PSF lateral load on interior walls. In addition to the 5 PSF uniform lateral 
load, the Klarity 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) Minimum anchorage live load of 250 lb applied to posts at 42” above finished floor 
D) 10 PSF maximum uniform pressure 

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 
Klarity system installations in these locations. 

4.  Stainless steel members designed per “SEI/ASCE-8/02” or conservatively designed per “AISC Steel Construction Manual: ASD” 

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 (Interior Only) 

8.  All other fasteners shall be the size and strength as is recommended in the calculation package 

9.  Concrete slabs to be F’c=3,000 psi, normal weight with minimum thickness of 4-3/4”. Calculations assume cracked concrete.  

10.  Anchorage for Seismic Category D, E & F regions should be designed by a licensed professional. 

11.  Lightweight concrete slabs and/or corrugated metal deck slabs should not be used to anchor the Klarity system posts. 

12.  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 

13.  Concrete anchors shall be installed per manufacturer’s recommended installation procedures, including recommended ambient 
temperatures for chemical/adhesive anchors 

14.  Structural steel, concrete slabs, concrete curbs, masonry units and all other host structure substrates designed by others 

15.  All glass is to be 3/8” thick fully tempered or 1/2” thick fully tempered. Exposed edges polished; maximum/minimum glass lite to be 5’-0” 
Wide x 8’-0” Tall. 

16.  Swinging glass door to be 1/2" thick fully tempered glass. Exposed edges polished; maximum/minimum glass lite to be 36” Wide x 83” Tall 

17.  Sliding glass door to be 3/8" thick fully tempered glass. Exposed edges polished; maximum/minimum glass lite to be 40” Wide x 84” Tall 

18.  Per IBC, glass has been designed using a safety factor of 4 in determining the allowable flexural stress (24,000/4= 6,000 psi) 

19.  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. 

20.  Shim dis-similar metals. Maximum recommended shim height for the Klarity system is 1/4". Use full bearing structural shims whenever 
shims are used. 

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. 

23.  The Klarity divider system is not to be used for fall protection 
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Klarity System - Typical 
Layout

Detail Ref. Sheet No:

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
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Design Max Post
Pressure Spacing Bolt Size2 Drill / Tap3 Anchor Type Embedment

5 PSF 5'-0" 1/2" Dia. 5/16" Thk Min. HILTI M8 HSL-3 2-3/8"
10 PSF5 4'-6" 1/2" Dia. 5/16" Thk Min. HILTI M10 HSL-3 2-3/4"

1 HOST STRUCTURE STEEL TO BE ASTM A36 CARBON STEEL, Fu= 58 KSI MINIMUM
2  THRU BOLT FOR NON-TAPPING SITUATION
3  5/16" THK, A36 STEEL REQUIRED TO ACHIEVE 4 THREADS ENGAGED
4  3,000 PSI MIN, NORMAL WEIGHT, 4-3/4" THK MINIMUM MONOLITHIC SLAB
5  MAXIMUM DESIGN LOAD FOR INTERIOR KLARITY SYSTEM

Anchorage to Steel1 Anchorage to Concrete4

CR LAURENCE - KLARITY - INTERIOR DIVIDER SYSTEM

3/8" or 1/2" Thk
Tempered Glass

1/2" or 3/4"
Brushed SS Post

16 Ga. Brushed SS
Flange Cover

CRL SR2TBS12CL
Sidelite Rail

BUG

16 Ga. Brushed SS
Flange Cover

CRL SR2TBS12CL
Sidelite Rail



Klarity System - Typical 
Layout

Detail Ref. Sheet No:

E1 A
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INTERMEDIATE BASE PLATE

END POST BASE PLATE



Klarity System - Typical 
Layout

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
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TYPICAL ANCHORAGE AT STEEL

4-3/4"

4-3/4"

2-
3/

4"

HILTI M10
2-3/4"

CONCRETE ANCHORAGE - 5 PSF / 5'-0" MAX POST SPACING

CONCRETE ANCHORAGE - 10 PSF / 4'-6" MAX POST SPACING



Klarity System - Swinging 
Door Layout

Detail Ref. Sheet No:

E2

 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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5 PSF MAXIMUM UNIFORM DESIGN
LOAD FOR THE SWINGING DOOR UNIT

AS DRAWN; MEETS IBC REQUIREMENTS



Klarity System - Swinging 
Door Layout

Detail Ref. Sheet No:
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INTERMEDIATE BASE PLATE

END POST BASE PLATE



Klarity System - Swinging 
Door Layout

Detail Ref. Sheet No:

E2 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
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TYPICAL ANCHORAGE AT STEEL

4-3/4"

CONCRETE ANCHORAGE - 5 PSF / POST SPACING AS SHOWN ON SHT E2



Klarity System - Swinging 
Door Layout

Detail Ref. Sheet No:
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BUG BUG

Top Pivot
Glass Patch

USE 777LP

DOOR PULLS
"OK" PER

INSPECTION

USE 8010 BP PIVOT

USE NHF4BS HEADER

USE 20104M20 CLOSER

USE PH20ABS PIVOT



Klarity System - Sliding Door 
Layout

Detail Ref. Sheet No:

E3

 NOTE: STRUCTURAL STEEL, CONCRETE, CMU, MASONRY,
WOOD/STEEL STUD WALLS, WOOD BLOCKING AND ALL OTHER
HOST STRUCTURE ANCHORAGE SUBSTRATES ARE ASSUMED
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5 PSF MAXIMUM UNIFORM DESIGN
LOAD FOR THE SWINGING DOOR UNIT

AS DRAWN; MEETS IBC REQUIREMENTS



Klarity System - Sliding Door 
Layout

Detail Ref. Sheet No:
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INTERMEDIATE BASE PLATE

END POST BASE PLATE



Klarity System - Sliding Door 
Layout

Detail Ref. Sheet No:

E3 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
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TYPICAL ANCHORAGE AT STEEL

4-3/4"

CONCRETE ANCHORAGE - 5 PSF / POST SPACING AS SHOWN ON SHT E2



Klarity System - Sliding Door 
Layout

Detail Ref. Sheet No:
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BUG

Overhead Slider26mm Clear Hole / 29 mm Csk
at Glass Panels (7)

BUG

CRL X70
Compact Softbrake

USE CRL COMPACT-X70
SLIDING DOOR KIT

3/8" Temp.
Glass Panel

x2

DOOR PULLS
"OK" PER

INSPECTION

A

A
VIEW A-A

NOTE: COMPACT-X70 IS
RATED FOR A MAX WORKING

CAPACITY OF 150 LB DEAD
LOAD; 3/8" THK GLASS DOOR
AS SHOWN WEIGHS ~115 LB;
ALL HARDWARE SHOWN "OK"

PER INSPECTION

26
O

29
O

1,5

FASTENING
DETAIL



Mn min Mp 1.6 My, ( )( )
Lb dp

tp
2

0.08 Ess

Fy
if

min Cb 1.52 0.274
Lb dp

tp
2


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Ess

-






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
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

0.08 Ess

Fy




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


Lb dp

tp
2

<
1.9 Ess

Fy









if

min
1.9Ess
Lb dp

tp
2









Sx Mp, 




















otherwise

:=

Klarity System - Post Analysis
Detail Ref. Sheet No:

1 Post Properties:  Material Information:

Hp 96in:= Fy 30ksi:=

Lb 0.5 Hp 48 in=:= Ess 29000ksi:=

dp 5in:=
Ωc 1.67:=

tp 0.5in:=

Zx 3.125in3:=

Sx 2.083in3:=

Cb 1.0:=

Check Post Capacity: AISC Steel Construction Manual

Lb dp

tp
2

960=
0.08 Ess

Fy
77.33=

1.9 Ess

Fy
1836.67=

Mp Fy Zx 93750 in lbf=:= My Fy Sx 62490 in lbf=:=

Mn 77981 in lbf=

Mall1
Mn
Ωc

46695 in lbf=:=

POST DOES NOT LIMIT DESIGN
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Template: Chk By: Date:
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Klarity System - Post Analysis
Detail Ref. Sheet No:

1 A Check Weld Capacities: (Single Vee Corner Welds)

Fu 80000psi:= 308 Filler Ω 2.7:=

Typical Interior Posts

bw 0.5in:= dw 5in:= tw 0.1875in:=

Sw1
2 bw dw dw

2+

3








tw 1.88 in3=:=

Sw2
dw
2 2 bw dw+( )

3 bw dw+( )








tw 1.7 in3=:=

Fw
0.6 Fu

2.7
17778 psi=:= <== AISC Deisgn Guide 27

MWInt min Sw1 Sw2, ( ) Fw 30303 in lbf=:=

WELD LIMITS DESIGN @
INTERIOR POSTSMall2 MWInt 30303 in lbf=:=

Typical End Posts

Sw3
4 bw dw dw

2+

6








tw 1.09 in3=:=

Sw4
dw
2 4 bw dw+( )

6 2 bw dw+( )








tw 0.91 in3=:=

MWEnd min Sw3 Sw4, ( ) Fw 16204 in lbf=:=

WELD LIMITS DESIGN @
END POSTSMall3 MWEnd 16204 in lbf=:=

 Check Bolt Capacities: (Min. 1/4" Thread Engagement into 36 ksi Min. Steel)

DPL 6in:= Depth of Plate DED 0.75in:= Dist From Edge of Plate d 0.5in:= Bolt Dia. n 13in 1-:= t 0.3125in:= Thickness

TBmax t 0.25in-( ) 3 n 0.086 in2
58ksi

3 3






 0.375in t-( ) 1.7 d
58ksi
3







+ 3367lbf=:=

Mall4 2 TBmax DPL DED-( ) 35353 in lbf=:= INT Post DRILL / TAP BOLT DOES NOT
LIMIT DESIGN

Mall5 TBmax DPL DED-( ) 17676 in lbf=:= END Post
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3/16
MIN

308 FILLER
3 SIDES

3/16
MIN

308 FILLER
2 SIDES



Klarity System - Glass 
Analysis

Detail Ref. Sheet No:

2

Inputs:                                                              

L 60in 1524 mm=:= Length of Glass

t 0.375 in 9.52 mm=:= Overall thickness of Glass   Use 3/8" or 1/2" Thick Fully
 Tempered Glass Panels

Maximum Panel Size : 60" x 96"
Results from SJ Mepla:

∆ 7.92 mm 0.31 in=:= Maximum Deflection

Stress 16.82
N

mm
2

:= Maximum Stress  Reference Sheets 2A-2D 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:

∆meet
L
∆

192=:= ∆meet 192= DEFLECTION CRITERIA

SILICONE_AT_JOINTS "NOT REQUIRED"=

DEFLECTION "OK"=

 Check Stress: (Per GANA Glazing Manual 2010)

fb Stress 16.82
N

mm
2

=:= fb 2440 psi=

Fb 41.37
N

mm
2

= Fb 6000 psi=

STRESS "OK" fb Fbif

"FAIL" otherwise

:= STRESS "OK"=
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Klarity System - Glass 
Analysis

Detail Ref. Sheet No:

2 A

SJ MEPLA Calculation protocol: 
 
Geometry: 
Edge         Borderpoint           Arccenter   Direction of rotation 
____________mm________mm________mm________mm_____________+/-______ 
   1      0.00      0.00 
   2   1524.00      0.00 
   3   1524.00   2438.40 
   4      0.00   2438.40 
 
Supports: 
 
Edge supports: 
Edge______Type of supports__________________________________ 
 1        w,u,v    : fixed - φ,θ : free (simply supported and fixed in plane direction) 
 
Point fixings: 
Position of point fixings: 
      ------ Position --------   -- Spring rigidities at base point of the point fixing --- 
 Reference x        y        z          C_x         C_y         C_z         C_φ         C_θ 
__________mm_______mm_______mm_________N/mm________N/mm________N/mm_____Nmm/rad_____Nmm/rad 
 1   1524.00  1981.20   -10.00    0.000e+00   0.000e+00   1.000e+04   0.000e+00   0.000e+00 
 1   1524.00  1067.00   -10.00    0.000e+00   0.000e+00   1.000e+04   0.000e+00   0.000e+00 
 1      0.00  1981.20   -10.00    0.000e+00   0.000e+00   1.000e+04   0.000e+00   0.000e+00 
 1      0.00  1067.00   -10.00    0.000e+00   0.000e+00   1.000e+04   0.000e+00   0.000e+00 
 
Kind of point fixing: 
 
         Type     Width      Depth    E-modul    E-modul     Thickn.    thickn. 
Reference          Disk       Disk       Shim       Edge       Shim       Edge 
_____________________mm_________mm______N/mm²______N/mm²_________mm_________mm_ 
    1      4      88.90      22.40     500.00     500.00       3.00       3.00 
 
The point fixings of typ 3, 4 or 7 are torsion proof fixed around the z-axis. 
 
Point fixing reference: 
Reference     Manufactor/Name 
    1         ClampFixing angular 
 
Contact settings: 
Without contact approaches between bush resp. edgeprotection and glass 
Without contact approaches between shim and glass 
 
Layers: 
 
Layer order: 
Package___Layer___Description_______ 
1          1      Glass, heat toughened 
 
Mechanical properties: 
Package  Layer   E-mod.      ν Thickness     Density          αt     ΔT 
_________________N/mm²________________mm_______kg/m³_________1/K______K_ 
1      1      71705.00    0.23     10.00     2550.00  1.0000e-05   0.00 
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Loads: 
 
Face loads: 
- constant distributed: 
Package     pressure 
_______________N/mm²_ 
1      -4.79000e-04 
 
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      : 6728 
Number of nodes         : 25645 (per package) 
Number of unknown       : 127862 
 
 
Calculation results: 
 
Minimum and maximum displacements w: 
             - Position-   Displacement 
Package       x        y        w 
_____________mm_______mm_______mm______ 
1        762.00  2438.40    -7.92 (min) 
           0.00  1885.36     0.09 (max) 
 
Maximum principal stress: 
Package Layer               x        y         σ         σ (max) 
___________________________mm_______mm________N/mm²_______N/mm²_ 
1       1  (top)         2.53  1942.67       16.82       16.82          
           (bottom)    759.21  2099.03        8.30       
 
Spring forces and deformations at base point of point fixing: 
      u       v       w           φ           θ        Fx        Fy        Fz        M_
_____mm______mm______mm_________rad_________rad_________N_________N_________N________Nmm________Nmm
(x: 1524.00 y: 1981.20) 
   0.20 -5582492.02   -0.04  -1.348e-02   2.425e-03      0.00     -0.00   -365.62      
(x: 1524.00 y: 1067.00) 
   0.15 -4867209.26   -0.03  -1.011e-02  -1.291e-03      0.00     -0.00   -338.09      
(x:    0.00 y: 1981.20) 
  -0.20  798313670.43   -0.04   1.348e-02   2.425e-03     -0.00      0.00   -365.62       0.00       0.00
(x:    0.00 y: 1067.00) 
  -0.15  693152434.37   -0.03   1.011e-02  -1.291e-03     -0.00      0.00   -338.09       0.00      

Klarity System - Glass 
Analysis

Detail Ref. Sheet No:

2 B

LOADS: 5 PSF; 60" SPAN LOADS: 10 PSF; 54" SPAN LOADS: 10 PSF; 48" SPAN
FT_CL 183.2N 41.18lbf=:= FT_CL 324N 72.84lbf=:= FT_CL 284N 63.85lbf=:=

FB_CL 169.4N 38.08lbf=:= FB_CL 313.5N 70.48lbf=:= FB_CL 286N 64.3 lbf=:=
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Klarity System - Anchorage to 
Steel

Detail Ref. Sheet No:

3
 5'-0" Max Post Spacing @ 5 PSF:

PS 60in:= Post Spacing  DESIGN LOADS: 
Hg 96in:= Height of Glass

LL1 5psf:= Uniform Load per Code

d1 78in:= Height of Upper Clamp
LL2 250lbf:= Optional Live Load

d2 42in:= Height of Lower Clamp

P1 2( ) 41.2 lbf 82.4 lbf=:= <== From Sht 2B; (x2) for Intermediate Post

P2 2( ) 38.1 lbf 76.2 lbf=:= <== From Sht 2B; (x2) for Intermediate Post

M1 P1 d1 P2 d2+ 9628 in lbf=:= M2 9476in lbf:= <== RISA Model

M3 LL2 d2 10500 in lbf=:=

Mmax max M1 M2, M3, ( ) 10500 in lbf=:=

Vmax max LL2 LL1 PS Hg, ( ) 250lbf=:=

Chk Thru Bolts or Drill/Tap Bolts (5/16" Min. Thread Engagement):

BP 6in:= Base PL Depth ED 0.75in:= Distance to Edge of Plate

d 0.5in:= Bolt Dia. n 13in 1-:= t 0.3125in:= Thickness

Vb
Vmax
4

62.5 lbf=:= Vall 2984lbf:=

Tb
Mmax

BP ED-( ) 0.85 2
1176lbf=:=

Tall t 0.25in-( ) 3 n 0.086 in2
58ksi

3 3






 0.375in t-( ) 1.7 d
58ksi
3







+ 3367lbf=:=

 Use (4) - 1/2" Dia. S.S. Thru Bolts or Drill / Tap
300 Series S.S., Cond. CW, Fu= 100 ksi Min

or SAE Grade 5, Fu= 120 ksi Min
Min. 5/16" thread engagement to A36 steel or Better

Ib
Vb
Vall









2 Tb
Tall









2
+ 0.12=:=
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Klarity System - Anchorage to 
Steel

Detail Ref. Sheet No:

3 A
 4'-6" Max Post Spacing @ 10 PSF:

PS 54in:= Post Spacing  DESIGN LOADS: 
Hg 96in:= Height of Glass

LL1 10psf:= Uniform Load per Code

d1 78in:= Height of Upper Clamp
LL2 250lbf:= Optional Live Load

d2 42in:= Height of Lower Clamp

P1 2( ) 72.9 lbf 145.8 lbf=:= <== From Sht 2B; (x2) for Intermediate Post

P2 2( ) 70.5 lbf 141lbf=:= <== From Sht 2B; (x2) for Intermediate Post

M1 P1 d1 P2 d2+ 17294 in lbf=:=

M2 LL2 d2 10500 in lbf=:=

Mmax max M1 M2, ( ) 17294 in lbf=:=

Vmax max LL2 LL1 PS Hg, ( ) 360lbf=:=

Chk Thru Bolts or Drill/Tap Bolts (5/16" Min. Thread Engagement):

BP 6in:= Base PL Depth ED 0.75in:= Distance to Edge of Plate

d 0.5in:= Bolt Dia. n 13in 1-:= t 0.3125in:= Thickness

Vb
Vmax
4

90lbf=:= Vall 2984lbf:=

Tb
Mmax

BP ED-( ) 0.85 2
1938lbf=:=

Tall t 0.25in-( ) 3 n 0.086 in2
58ksi

3 3






 0.375in t-( ) 1.7 d
58ksi
3







+ 3367lbf=:=

 Use (4) - 1/2" Dia. S.S. Thru Bolts or Drill / Tap
300 Series S.S., Cond. CW, Fu= 100 ksi Min

or SAE Grade 5, Fu= 120 ksi Min
Min. 5/16" thread engagement to A36 steel or Better

Ib
Vb
Vall









2 Tb
Tall









2
+ 0.33=:=
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Klarity System - Concrete 
Anchors (60'' Span / 5 PSF)

Detail Ref. Sheet No:

4
 Worst Case Loads for 5'-0" Max Post Spacing:

PS 60in:= Post Spacing  DESIGN LOADS: 
Hg 96in:= Height of Glass

LL1 5psf:= Uniform Load per Code

d1 78in:= Height of Upper Clamp
LL2 250lbf:= Optional Live Load

d2 42in:= Height of Lower Clamp

P1 2( ) 41.2 lbf 82.4 lbf=:= <== From Sht 2B; (x2) for Intermediate Post

P2 2( ) 38.1 lbf 76.2 lbf=:= <== From Sht 2B; (x2) for Intermediate Post

M1 P1 d1 P2 d2+ 9628 in lbf=:= M2 9708in lbf:= <== RISA Model

M3 LL2 d2 10500 in lbf=:=

Mmax max M1 M2, M3, ( ) 10500 in lbf=:=

Vmax max LL2 LL1 PS Hg, ( ) 250lbf=:=

Chk Concrete Anchors (f'c= 3,000 psi Min / Normal Weight):

 Worst Case Live Load

VbLL Vmax 1.6 400lbf=:= MbLL Mmax 1.6 16800 in lbf=:=

**SEE SHT 4A THRU 4D FOR PROFIS DATA**

  Use (4) Hilti M8 HSL-3 Concrete Anchors
 Grade 8.8 Carbon Steel (Interior Applications)

 Embedment: 2-3/8" Min.
 Edge Distance: +36", Non-Fall Hazard Area
 Min. Slab Thickness: 4-3/4"
 Concrete Strength: f'c= 3,000 psi, Normal Wt., Cracked

**Install per Manufacturer's instructions**
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Klarity System - Concrete 
Anchors (54'' Span, 10 PSF)

Detail Ref. Sheet No:

5
 Worst Case Loads for 4'-6" Max Post Spacing:

PS 48in:= Post Spacing  DESIGN LOADS: 
Hg 96in:= Height of Glass

LL 10psf:= Max Uniform Pressure

d1 78in:= Height of Upper Clamp

d2 42in:= Height of Lower Clamp

P1 2( ) 72.84⋅ lbf 145.68 lbf=:= <== From SJ Mepla; (x2) for Intermediate Post

P2 2( ) 70.48⋅ lbf 140.96 lbf=:= <== From SJ Mepla; (x2) for Intermediate Post

M1 P1 d1⋅ P2 d2⋅+ 17283 in lbf⋅⋅=:= Mmax M1 17283 in lbf⋅⋅=:=

Vmax P1 P2+( ) 287lbf=:=

Chk Concrete Anchors (f'c= 3,000 psi Min / Normal Weight):

 10 PSF Factored Load

VbE Vmax 1.6⋅ 459lbf=:= MbE Mmax 1.6⋅ 27653 in lbf⋅⋅=:=

**SEE SHT 5A THRU 5D FOR PROFIS DATA**

  Use (4) Hilti M10 HSL-3 Concrete Anchors
 Grade 8.8 Carbon Steel (Interior Applications)

 Embedment: 2-3/4" Min.

 Edge Distance: +36", Non-Fall Hazard Area

 Min. Slab Thickness: 4-3/4"

 Concrete Strength: f'c= 3,000 psi, Normal Wt., Cracked

**Install per Manufacturer's instructions**

105 School Creek Trail 
Luxemburg, WI 54217 
Phone: (920) 617-1042 

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

Project Description: Job No: R19-07-001

Klarity System R&D Calcs
Engineer: KEP Sheet No: 5

Date: 7/18/19 Rev:

Template: Chk By: Date:

RICE
ENGINEERING

4-3/4"

2-
3/

4"

HILTI M10
2-3/4"



Klarity System - Concrete 
Anchors (54'' Span, 10 PSF)

Detail Ref. Sheet No:

5 A

105 School Creek Trail 
Luxemburg, WI 54217 
Phone: (920) 617-1042 

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

Project Description: Job No: R19-07-001

Klarity System R&D Calcs
Engineer: KEP Sheet No: 5 A

Date: 7/18/19 Rev:

Template: Chk By: Date:

RICE
ENGINEERING



Klarity System - Concrete 
Anchors (54'' Span, 10 PSF)

Detail Ref. Sheet No:

5 B

105 School Creek Trail 
Luxemburg, WI 54217 
Phone: (920) 617-1042 

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

Project Description: Job No: R19-07-001

Klarity System R&D Calcs
Engineer: KEP Sheet No: 5 B

Date: 7/18/19 Rev:

Template: Chk By: Date:

RICE
ENGINEERING



Klarity System - Concrete 
Anchors (54'' Span, 10 PSF)

Detail Ref. Sheet No:

5 C

105 School Creek Trail 
Luxemburg, WI 54217 
Phone: (920) 617-1042 

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

Project Description: Job No: R19-07-001

Klarity System R&D Calcs
Engineer: KEP Sheet No: 5 C

Date: 7/18/19 Rev:

Template: Chk By: Date:

RICE
ENGINEERING



Klarity System - Concrete 
Anchors (54'' Span, 10 PSF)

Detail Ref. Sheet No:

5 D

105 School Creek Trail 
Luxemburg, WI 54217 
Phone: (920) 617-1042 

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

Project Description: Job No: R19-07-001

Klarity System R&D Calcs
Engineer: KEP Sheet No: 5 D

Date: 7/18/19 Rev:

Template: Chk By: Date:

RICE
ENGINEERING



Typical Clamp Analysis
Detail Ref. Sheet No:

6

 Chk Clamp Bending:

Since the lower clamps are at 42" A.F.F., Max load on
the clamp is the 50 LB/FT Uniform Live Load

LL 50plf:= SP 5ft:= P LL SP 250lbf=:=

t 0.375in:= Leff 3.5in:= L1 2in:= L2 1.375in:=

Mpl1
P L1

4
125 in lbf=:= Fy 30000psi:=

Mpl2 0.5 P L2 172in lbf=:= Mpl max Mpl1 Mpl2, ( ):=

Lreq
6 Mpl

0.75 Fy t2
0.33 in=:= Ic

Lreq
Leff

0.09=:=

 Use 3-1/2" Long SS Clamps As Drawn
300 Series Stainless, Fy= 30 ksi Min.
Use Gaskets To Protect Glass Edges

T1
0.5 P L2

0.5 0.5in( ) 2
344lbf=:= T2 0.5 P 125lbf=:=

Tall 1061lbf:= Isc
max T1 T2, ( )

Tall
0.32=:=

 Use 1/4"-20 SS Fasteners, As Drawn
300 Series Stainless, Fy= 65 ksi Min.
See Sht Z1 for Fastener Capacities

5/16" Minimum Thread Penetration Req'd
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Sill Channel Analysis
Detail Ref. Sheet No:

7

  Use 1/4" Dia. ITW Buildex Tapcon+  at 24" O.C.

 Carbon Steel W/ Climaseal Coating

 Embedment: 1-3/4" Min.
 Edge Distance: 3"
 End Distance: 3"
 Min. Slab Thickness: 4-3/4"
 Concrete Strength: f'c= 3,000 psi, Normal Wt., Cracked

**Install per Manufacturer's instructions**

THE CONCRETE HAS BEEN ASSUMED
CRACKED WITH A MINIMUM COMPRESSIVE
STRENGTH OF 3000 PSI & 4-3/4" THK MIN.

  Use #14-10 Wood Screws Spaced  at 24" O.C.

 Thread Penetration: 1-1/4" Min.
 Edge Distance: 3/4"
 End Distance: 1-1/2"
 Spacing: as shown 
 Assume S.G. = 0.42 Spruce-Pine-Fir

**Install per NDS Guidelines**

 Use 1/4" Dia. Fastener into Steel  at 24" O.C.

300 Series S.S., Cond. CW, Fu= 100 ksi Min
or SAE Grade 5, Fu= 120 ksi Min

Min. 1/4" thread engagement to A36 steel or Better
THE WOOD BLOCKING HAS BEEN ASSUMED
TO HAVE A MINIMUM SPECIFIC GRAVITY OF

OF 0.42 AND MUST BE STRUCTURALLY
ATTACHED TO THE SYSTEM - BY OTHERS

THE STEEL HAS BEEN ASSUMED TO BE
1/4" THICK AND HAVE A MINIMUM YIELD

STRENGTH OF 36 KSI

ENGINEER OF RECORD TO VERIFY THE
STRUCTURAL INTEGRITY OF THE

SUBSTRATE BASED ON THE IMPOSED
LOADS FROM THE SYSTEM

SEPARATION BETWEEN DISSIMILAR
MATERIALS IS NOT THE RESPONSIBILITY

OF RICE ENGINEERING INC.

 ASD DESIGN REACTIONS - PER INCH
(SEE SHEET 7A)

Ry = 82 LB

Rz = 34 LB

PER SETTING BLOCK LOCATION
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Sill Channel Analysis
Detail Ref. Sheet No:

7 A

Inputs:                                                              

Reactions: Shoe: Anchor Bolts:
WL 5psf:= PL 50plf:= ecc 2.4in:= spacing 24:= Edge Duration: Beam Type: Glass Type:
H 60in:= a 42in:= t 0.094in:= Lresist 0.5in:=

Trib 1in:= Lset 4in:= Lbend 0.25in:= 10 Min (Wind) Pinned-Pinned Annealed

W 60in:= Fy 70000psi:=
60 Min (Live) Pinned-Fixed Heat Strengthened

tglass 0.5in:= Crush 0.85:=

db 0.25in:= 1 Month (Snow) Fixed-Fixed Fully Tempered
δ 158pcf:=

Long Term (Dead)
Calculations:                                                                                     All Calculations Below This Line Are Automatic

w WL Trib⋅ 0.03 pli⋅=:= DL
H W⋅ tglass⋅ δ⋅

2
82lbf=:= Per Setting Block Location b H a− 18in=:=

Rz max
w H⋅
2

PL Trib⋅
b
H
⋅, 







Beam1⋅ max
5 w⋅ H⋅

8
PL Trib⋅

b

2 H
3

⋅

⋅ 3 H
2

⋅ b
2

− ⋅, 








Beam2⋅+ max
w H⋅
2

PL Trib⋅
b

2

H
3

⋅ b 3a+( )⋅, 










Beam3⋅+ 1.25 lbf=:=

Mr 0 Beam1⋅ max
w H

2
⋅

8
PL Trib⋅

a b⋅

H
2

⋅ b H+( )⋅, 










Beam2⋅+ max
w H

2
⋅

12
PL Trib⋅

b
2

a⋅

H
2

⋅, 










Beam3⋅+ 0 in·lbf=:=

Check Wood Anchors:Check Glass:
Vb Rz spacing⋅ 1.14⋅ 34lbf=:=

Aedge tglass Lset⋅ 0.01 ft
2

=:=

fedge
DL

Aedge
41psi=:= Tb

Rz db Lbend+( )⋅ Mr+  spacing⋅

Crush Lresist⋅
1.14⋅ 40lbf=:=

Fedge 3286psi= Per ASTM E1300 Assuming Seamed or Polished Edges 
Vall 217lbf:=

"OK" Per Sht 7B

GLASS "OK" fedge Fedge≤if

"FAIL" otherwise

:= GLASS "OK"= Tall 211lbf:=

Check Concrete Anchors:
  Use 4" Long Deadload Setting

Blocks @ 1/4 Points Typical
Per ITW Buildex Design Data Sht Z4

Vall
1670lbf

5
334 lbf=:=Check Shoe:

Tall
2200lbf

5
440 lbf=:=

Mweak Rz ecc⋅ Mr+ 3 in lbf⋅⋅=:=

Sby
t
2

Trib⋅

6
0.0015 in

3
⋅=:= I

Vb
Vall









Tb
Tall









+ 0.19=:=

fby
Mweak

Sby
2037psi=:= Mbend 0.5 Vb⋅ Lbend⋅ 4.28 in lbf⋅⋅=:=

Fby 12500psi:= 6063-T5 Sbend
db

3
π⋅

32
0.0015 in

3
⋅=:=

SHOE "OK" fby Fby≤if

"FAIL" otherwise

:= SHOE "OK"=
fbend

Mbend
Sbend

2787psi=:=

Fbend 0.75Fy 52500psi=:=
  Use CRL SR2TBS AL Shoe, As Drawn

(6063-T5 Minimum)
SCREWS "OK" fbend Fbend<if

"FAIL" otherwise

:=

SCREWS "OK"=

 NOTE: 1/4" FASTENER THRU BOLT OR DRILL/TAP IS "OK" PER INSPECTION; SEE CALLOUT ON SHT 7
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Wood Screw Capacity
Detail Ref. Sheet No:

7B

 Dowel Type Fastener Capacity (NDS 2012)

Vpos 34 lbf⋅:= Vneg 34 lbf⋅:=

Spruce Pine-Fir G 0.42=

Tpos 40 lbf⋅:= Tneg 40 lbf⋅:=
p 1.25:= penetration, in 

#14 Woodscrew Rolled Threads
tshim 0.25:= maximum thickness of shim, in

CD 1.6:= load duration factor, 10.3.2
lm p:= thickness of main member, in.

CM 1.0:= wet service factor, 10.3.3
ls 0.14:= thickness of side member, in

Ct 1.0:= temperature factor, 10.3.4

6063-T5 Hole Cg 1.0:= group action factor, 10.3.6

Fyb 80000= bending yield strength, psi. C∆ 1.0:= geometry factor, 11.5.1

D 0.242= unthreaded shank diameter of screw, in. Ceg 1.0:= end grain factor, 11.5.2

Dr 0.2= root diameter of screw Cdi 1.0:= diaphragm factor, 11.5.3
39000

Fes 23000= bearing strength, psi θ 90:= angle of Shear load to grain, degree

G 0.42= Material "Spruce Pine-Fir"=

Calculations________________________________________________________________
KD 2.2 Dr 0.17≤if

10 Dr⋅ 0.5+ 0.17 Dr< 0.25≤if

0 otherwise

otherwise

2.46=:=
Kθ 1 0.25

θ

90
⋅+ 1.25=:= Re

Fem
Fes

0.15=:= Rt
lm
ls

8.93=:=

k1
Re 2 Re

2
⋅ 1 Rt+ Rt

2
+



⋅+ Rt

2
Re

3
⋅+ Re 1 Rt+( )⋅−

1 Re+
0.53=:=

Rd1 KD Dr 0.25≤if

4.0 Kθ⋅ 0.25 Dr< 1≤if otherwise

2.46=:=

k2 1− 2 1 Re+( )⋅
2 Fyb⋅ 1 2 Re⋅+( )⋅ Dr

2
⋅

3 Fem⋅ lm
2

⋅

++ 0.67=:=

Rd2 KD Dr 0.25≤if

3.6 Kθ⋅ 0.25 Dr< 1≤if otherwise

2.46=:=

k3 1−
2 1 Re+( )⋅

Re

2 Fyb⋅ 2 Re+( )⋅ Dr
2

⋅

3 Fem⋅ ls
2

⋅

++:=
Rd3 KD Dr 0.25≤if

3.2 Kθ⋅ 0.25 Dr< 1≤if otherwise

2.46=:=

ZIm
Dr lm⋅ Fem⋅

Rd1
335.06=:= ZIs

Dr ls⋅ Fes⋅

Rd1
256.55=:= ZII

k1 Dr⋅ ls⋅ Fes⋅

Rd2
135.38=:= ZIIIm

k2 Dr⋅ lm⋅ Fem⋅

1 2Re+( ) Rd3⋅
174.26=:=

ZIIIs
k3 Dr⋅ ls⋅ Fem⋅

2 Re+( ) Rd3⋅
141.19=:= ZIV

Dr
2

Rd3

2 Fem⋅ Fyb⋅

3 1 Re+( )⋅
⋅ 195.38=:=

Z1 min ZIm ZIs, ZII, ZIIIm, ZIIIs, ZIV, ( ) 135.38=:=
Rpos Tpos

2
Vpos

2
+ 52.5 lbf=:= Rneg Tneg

2
Vneg

2
+ 52.5 lbf=:=

W1 121.66=
αpos atan Tpos Vpos

1−
⋅



 49.64 deg⋅=:= αneg atan Tneg Vneg

1−
⋅



 49.64 deg⋅=:=

Results_____________________________________________________________________
Z' Z1 CD⋅ CM⋅ Ct⋅ Cg⋅ C∆⋅ Ceg⋅ Cdi⋅ lbf⋅ 217 lbf=:= Allowable Shear

    Fastener "Woodscrew"=

    Predrill "Predrill Not Required"=   
    Material "Spruce Pine-Fir"=   

W' W1 CD⋅ CM⋅ Ct⋅ Ceg⋅ pten⋅ lbf⋅ 211 lbf=:= Allowable Tension

Zαpos
W' Z'⋅

W' cos αpos( )( )2⋅ Z' sin αpos( )( )2⋅+

213.14 lbf=:= Intpos
Rpos

Zαpos
0.25=:=

Zαneg
W' Z'⋅

W' cos αneg( )( )2⋅ Z' sin αneg( )( )2⋅+

213.14 lbf=:= Intneg
Rneg

Zαneg
0.25=:=
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Klarity System - Base Plate 
Analysis

Detail Ref. Sheet No:

8

 Use 1/2" Thk SS Plate, As Shown
304 or 316 SS, Fy= 45 ksi Min Req'd

 Stress Chk:
Fy 45ksi:=

Fby 0.75 Fy 33750psi=:=

Von Mises Stress Less
Than Allowable Stress

"OK"; Conservative
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Klarity System - Base Plate 
Analysis

Detail Ref. Sheet No:

8 A

 Use 1/2" Thk SS Plate, As Shown
304 or 316 SS, Fy= 40 ksi Min Req'd

 Stress Chk:
Fy 40ksi:=

Fby 0.75 Fy 30000 psi=:=

Von Mises Stress Less
Than Allowable Stress

"OK"; Conservative
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Klarity System - Swinging 
Door Analysis

Detail Ref. Sheet No:

9

Worst Case Principal & Von Mises Stress at 5 PSF

  Use 3/8" or 1/2" Thick Fully
 Tempered Glass Panels

Maximum Panel Size : 36" x 84"
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USE FLOATING HEADER
AS DRAWN

USE 20104M20 CLOSER

BUG BUG

Top Pivot
Glass Patch

USE PH20ABS PIVOT

USE 8010 BP PIVOT USE 777LP



Klarity System - Swinging 
Door Analysis

Detail Ref. Sheet No:

9 A
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7'
-0

"

2 1/2"

4.76°

ANCHORAGE IS "OK" PER INSPECTION
BASED ON CALCULATIONS FOR TYP POSTS

AT 5 PSF; SEE SHT E2B FOR DETAILS

36"

12"



Klarity System - Sliding Door 
Analysis

Detail Ref. Sheet No:

10

Worst Case Principal & Von Mises Stress at 5 PSF

  Use 3/8" Thick Fully Tempered
 Glass Panels

Maximum Panel Size : 40" x 84"

 LOAD AT TOP RAIL:

WL 5psf:= W 40in:= H 84in:=

RZBR 58lbf:= RZTOT WL W H 117lbf=:=

RZTR RZTOT RZBR- 58.67 lbf=:=

WTR
RZTR
W

1.47 pli=:= <== FOR USE IN RISA MODEL
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USE CRL COMPACT-X70
SLIDING DOOR KIT

BUG

3/8" Temp.
Glass Panel

BUG



Klarity System - Sliding Door 
Analysis

Detail Ref. Sheet No:

10 A

 REACTIONS FOR 5 PSF:
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36"TYP
12"TYP

ANCHORAGE IS "OK" PER INSPECTION
BASED ON CALCULATIONS FOR TYP POSTS

AT 5 PSF; SEE SHT E2B FOR DETAILS1"

CRL2940
Sliding Door Guide

3/8" Th. Temp.
Glass Panel

REACTIONS ARE
FOR 5 PSF WITH

DOOR IN CLOSED
POSITION

TOP RAIL PROFILE IS
"OK" PER INSPECTION



Klarity System - Sliding Door 
Analysis

Detail Ref. Sheet No:

10 B

 REACTIONS FOR 5 PSF:
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ANCHORAGE IS "OK" PER INSPECTION
BASED ON CALCULATIONS FOR TYP POSTS

AT 5 PSF; SEE SHT E2B FOR DETAILS1"

CRL2940
Sliding Door Guide

3/8" Th. Temp.
Glass Panel

36"TYP

12"TYP

REACTIONS
ARE FOR 5 PSF
WITH DOOR IN

OPEN POSITION

TOP RAIL PROFILE IS
"OK" PER INSPECTION
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AAMA Fastener Design Data
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Stainless Steel Weld Filler 

Design Data
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