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Calc 1.0X Technical Core Area

DWG / Detail Completed By Revised By DCN #

Calc 1.01
Parapet, Struct 

line A
Gimbert Glantz, Owens N.A.

Assumptions:

At struct line A, 2 x Framing and connection for Parapet must resist shear of:
= 198.05 lbs
= 0.198 kips

1

2 Assume A325 grade strength bolt. See Calc 2.06

.198kips

Line A in Elevation

Reference Appendix 3.03

Conclusions:   8d nail connections can resist 198lbs of Shear force along 24' of Structural Line A. See Appendix 3.04. Racking test for 

Murus SIPs which resisted 6421lbf with 8d nails over a 10' wall length. 

Assume screw/ nail connection of framing to OSB components of SIP  is adequate to resist shear.
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Calc 1.0X Technical Core Area

DWG / Detail Completed By Revised By DCN #

Calc 1.02
Uplift, Roof 
Overhang

Benoit Glantz, Owens N.A.

Assumptions:

1 Condition of Overhang Connection, caused by wind uplift:

0.343 kips

1.28 kips

Calculations:

Moment (M) on Upper connection from Wind Uplift , assumed 20psf of wind pressure:
See Appendix3.01 and 3.02 for reference of wind resultant forces.

M = (1.28 kips) (2') + (0.343) (0.64') = 2.78 ft-kips

CHECK Capacity of Screw Connection, from NDS:

Assume 1 screw placed 12" o.c. 
(1.28 kips/ 24') = 53.33 lbs / ft

Select Wood Screws, Table 11M from NDS: 
Smallest Screw Selection Capactiy = 76 lbs

53.33 < 76 GOOD

Reference Appendix 3.02

Conclusions:   

Type of Connection: Window Frame with Polygal Interior Panels connected to Steel HSS 4 x 4 x 5/16, Self-
Tapping screw connection.
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Calc 2.0X Breezeway Area

DWG / Detail
Completed 
By Revised By DCN #

Calc 2.01 Truss Initial Cal Milinichik Glantz, Owens S-12

Assumptions:

_Loads

_Trib Width 8.92 ft (includes half LS + 2.25' BZWY)

_Item _psf _plf _factored value _factored 

Snow Load SL 35 312.08 1.60 499.33
PV Load BZWY 
(adjustable)

LL 4.6 10.16 1.60 16.25

PV  LoadLiving Space DL 4.6 30.67 1.20 36.80

EV Tubes LL 3.49 7.71 1.60 12.34

STL BWY Frame DL 7.58 16.73 1.20 20.08

4 5/8" SIPs PUR BZWY DL 3.75 8.28 1.20 9.94

6 5/8" SIPs PUR LVG DL 4.15 27.67 1.20 33.20

Insulation (spray) DL 5 33.33 1.20 40.00

Skylight DL 15 100.00 1.20 120.00

_Total Factored Dead 260.02

_Total Factored Live 527.93

1.4D 35.0 0.035 klf

1.2D +1.6(S +LL) 787.9 0.788 klf *controls

1.2D +1.6(L) + (0.5)S 444.7 0.445 klf

1.2D +1.6(Lr) 260.0 0.260 klf

1 All members of truss are joint welded, E70.
2 Truss is assumed to act as a rigid member. 

See  Appendix 4.02

Conclusions:  USE HSS 1/4" x 4" x 4"  FOR ALL MEMBERS OF LS TRUSS [ok]; Reference Appendix 4.01 for STAAD results. This 

calculation was generated by considering a tributary width to the overhead of truss supporting roof @ structural line C.
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Calc 2.0X Breezeway Area

DWG / Detail Completed By Revised By DCN #

Calc 2.02
Gimbet, 
Milinichik

Glantz, Owens S-45

Assumptions:

_Loads

_Trib Width 14.67 ft (includes half LS + 8'  BZWY width)

_Item _psf _plf _factored value _factored 

** Snow Load SL 35 513.33 1.60 821.33

PV Load BZWY LL 4.6 26.63 1.60 42.61

PV Load LVG DL 4.6 30.67 1.20 36.80

EV Tubes LL 3.49 20.22 1.60 32.35

STL BWY Frame DL 7.58 43.87 1.20 52.65

4 5/8" SIPs PUR 
BZWY

DL 3.75 21.71 1.20 26.06

6 5/8" SIPs PUR LVG DL 4.15 27.67 1.20 33.20

Insulation (poured) DL 5 33.33 1.20 40.00

Skylight DL 15 100.00 1.20 120.00

Occupancy Lr 20 0.00 1.60 0.00

_Total Factored Dead 308.70

_Total Factored Live 896.30

** See Summary of Load inputs from STAAD data in Appendix 4.03

_Load Combinations

1.4D 91.8 0.092 klf

1.2D +1.6(LL) 1804.5 1.805 klf *controls

1.2D +1.6(Lr) 370.4 0.370 klf

1 All members of truss are joint welded, E70.

2 Truss is assumed to act as a rigid member. 
3 For deflection limitations over the 24' spanning length between end SIP panels:

L/240 " 1.2 inch IBC Code
L/360 " 0.8 inch IBC Code

0.5 inch Team Stipulation *controls

Reference Appendix 4.03

Conclusions:  Final Design of Truss includes the following configurations:                                                                                                    

LS Truss with TOP Cord   HSS 4" x 4" x 5/16" Tube STL A500 Gr. B   

LS Truss with BOTTOM Cord   HSS 4" x 4" x 5/16" Tube STL A500 Gr. B   

LS Truss Inner members   HSS 4" x 2" x 5/16" Tube STL A500 Gr. B   

BZWY Frame Outer Members   HSS 4" x 4" x 5/16" Tube STL A500 Gr.B   

BZWY Frame Inner Members   HSS 4" x 2" x 5/16" A500 Gr.B Tube STL    
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Calc 2.0X Breezeway Area

Calculations:

_STAAD MODEL 002

Deflection Criteria @ Critical Joint(s)

STAAD Model configuration includes:

LS Truss with TOP Cord HSS 4" x 4" x 5/16" Tube STL A500 Gr. B

LS Truss with BOTTOM Cord HSS 4" x 2" x 5/16" Channel STL A36

LS Truss Inner members HSS 4" x 4" x 5/16" Tube STL A500 Gr. B
BZWY Frame Outer Members HSS 4" x 4" x 5/16" Tube STL A500 Gr.B
BZWY Frame Inner Members HSS 4" x 2" x 5/16" A500 Gr.B Tube STL 

Joint 5 0.04114 Joint 14 0.04113 Joint 20 -0.01831

0.00005 0.00005 0.00001

0.04684 0.04685 0.00068

0.00005 0.00005 0.00001

0.04226 0.04226 0.00061

0.00006 0.00006 0.00001
0.05092 0.05092 0.00074
0.00516 0.00516 0.00029
0.01437 0.01437 -0.00266
0.00713 0.00713 -0.00132
0.00212 0.00212 -0.00835
0.00296 0.00296 -0.01163
0.00039 0.00039 0.00007
0.35642 0.35644 0.00518
0.06659 0.0666 -0.01231
0.02758 0.02758 -0.10852
0.00363 0.00363 -0.01427
0.00275 0.00275 -0.01083
0.00874 0.00875 -0.00162
0.00663 0.00663 -0.00123

Total 0.68579 Total 0.68583 Total -0.18345
Ok for IBC Ok for IBC Ok 
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Calc 2.0X Breezeway Area

Check with new summation completed by STAAD:

Joint 5 -0.63646 Joint 14 -0.63649 Joint 20 -0.04698
-0.04933 -0.04934 -0.13645

Total -0.68579 Total -0.68583 Total -0.18343

Ok for IBC Ok for IBC Ok

_STAAD MODEL 003

Deflection Criteria @ Critical Joint(s)

STAAD Model configuration includes:

LS Truss with TOP Cord HSS 4" x 4" x 5/16" Tube STL A500 Gr. B
LS Truss with BOTTOM Cord HSS 4" x 4" x 5/16" Tube STL A500 Gr. B
LS Truss Inner members HSS 4" x 2" x 5/16" Tube STL A500 Gr. B
BZWY Frame Outer Members HSS 4" x 4" x 5/16" Tube STL A500 Gr.B
BZWY Frame Inner Members HSS 4" x 2" x 5/16" A500 Gr.B Tube STL 

Joint 5 -0.58454 Joint 14 -0.58421 Joint 20 -0.04977
-0.05104 -0.05102 -0.13378

Total -0.63558 Total -0.63523 Total -0.18355
Ok for IBC Ok for IBC Ok

_STAAD MODEL 004

Deflection Criteria @ Critical Joint(s)
STAAD Model configuration includes:

LS Truss with TOP Cord HSS 4" x 4" x 1/2" Tube STL A500 Gr. B

LS Truss with BOTTOM Cord HSS 4" x 4" x 1/2" Tube STL A500 Gr. B
LS Truss Inner members HSS 4" x 2" x 5/16" Tube STL A500 Gr. B
BZWY Frame Outer Members HSS 4" x 4" x 1/2" Tube STL A500 Gr.B
BZWY Frame Inner Members HSS 4" x 2" x 5/16" A500 Gr.B Tube STL 

Joint 5 -0.51859 Joint 14 -0.51822 Joint 20 -0.05344
-0.048 -0.04797 -0.12748

Total -0.56659 Total -0.56619 Total -0.18092
Ok for IBC Ok for IBC Ok
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Text Box
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Sally Gimbert
Text Box
This STAAD model contains STL framing and the double 2 x 6 internal framingof the living space SIPs. For STL member sizes and properties please see assumptions given at beginningof this Calc 2.02.The 2 x 6 members were modelled with an E = 1,800,000 psi Southern Pine No. 2 
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Sally Gimbert
Text Box
Loads were applied to the structure in STAAD in the following configuration. Each load was PLF over the length of a member.  (a) indicates a load distributed linearly along the top of the truss. The loads are derived from half of the breezeway width. [118.10plf](b) indicates a load distributed linearly along the outer 4"x 4" member of the Breezeway frame. The loads came from half of the breezeway width + overhang loads including LL from PV and E-Tubes. [288.8plf](c) indicates a load distributed linearly along the 5.5" x 3" double 2 x 6 internalframing between living space SIPs. Loads came from dead weight of PVs and SIPs. This load does not account for the fact that the SIPs add to the structural integrity of this system.  [195plf]
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Calc 2.0X Breezeway Area

DWG / Detail Completed By Revised By DCN #

Calc 2.03 Hinge 
Terentiuk, 
Gimbert

Glantz, Owens S-14

Assumptions:

_Loads

_Area 8'-1" x 2'-0" 16 ft2

** when roof in transportation mode

_Item _psf _lbs _factored value _factored 

PV Load BZWY DL 4.6 73.60 1.40 103.04

EV Tubes DL 3.49 55.87 1.40 78.22

STL BWY Frame DL 7.58 121.23 1.40 169.73

4 5/8" SIPs PUR 
BZWY

DL 3.75 60.00 1.40 84.00

*Control 434.99

_Area (4'-6"/2) x 2'-0" 4.5 ft2

Snow LL 35 157.50 1.60 252.00

PV Load BZWY LL 4.6 20.70 1.60 33.12

EV Tubes LL 3.49 15.71 1.60 25.14

STL BWY Frame DL 7.58 34.10 1.20 40.92

4 5/8" SIPs PUR 
BZWY

DL 3.75 16.88 1.20 20.25

371.43

_Load Combinations

1.2D +1.6(S +LL) 371.4 0.371 k During Use *Control

1.4D 435.0 0.435 k During Transportation

1 Pin is designed to resist shear of self weight of breezeway roof during transportation
2

3 Breezeway roof will also be shimmed into place during transportation. 

Breezeway roof rest in a vertical position, hanging from Piano hinge during the transportation.

** when roof in service mode

Conclusions:  USE A36 steel 3/4" diameter pin for hinge. This section determines loading and design for hinges supporting breezeway 

27 of 219



Calc 2.0X Breezeway Area

4 Shear would occur between hinge knuckles of pin designed to resist this load. 

5 Piano hinge is designed with 2' long knuckles to accept pin along the 24' length. 

6 Each Knuckle accepts 4' wide Tributary Width of information of 8' length panel.

Calculations: For a 3/4" diameter bar of A36 Steel:
Fy = 36 ksi

Fu = 58 ksi

Fn = 0.4 Fu
= 23.2

Ab =   * r2

= 0.442  in2

Ø = 0.75

ØRn = ØFnAb ** shear yielding

= 7.69 kips

ØRn>Ru = 7.69kips  >  0.435kips

Results:

Check Knuckle Support Plate for Bending and Shear:

A

A

Section A

Aeff = 1" x 

Assumptions:

_Loads

_Area 8'-1" x 2'-0" 16 ft2

** when roof in transportation mode

_Item _psf _lbs _factored value _factored 

PV Load BZWY LL 4.6 73.60 1.60 117.76

EV Tubes LL 3.49 55.87 1.60 89.40

For the aesthetic purpose of the home and for transportation loads, the hinge solid rod size is selected at  Ø = 3/4" 
in diameter. 
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Calc 2.0X Breezeway Area

STL BWY Frame DL 7.58 121.23 1.20 145.48
4 5/8 SIPs PUR
BZWY

DL 3.75 60.00 1.20 72.00

*Control 424.64
_Area (4'-6"/2) x 2'-0" 4.5 ft2

Snow LL 35 157.50 1.60 252.00

PV Load BZWY LL 4.6 20.70 1.60 33.12

EV Tubes LL 3.49 15.71 1.60 25.14
STL BWY Frame DL 7.58 34.10 1.20 40.92
4 5/8" SIPs PUR 
BZWY

DL 3.75 16.88 1.20 20.25

371.43

_Load Combinations

1.2D +1.6(S +LL) 371.4 0.371 k During Use *Control

1.4D 435.0 0.435 k During Transportation

Calculations: For a 3/4" diameter bar of A36 Steel:
The Knuckle must resist a max Vn: (Reference Calc. 2.07)

Vn = 0.425kips/2 = 1.55kips. 

Vn = 0.2125 kips

The Knuckle must resist a max Mn (as a small cantilevered beam):

Mn = 0.425kips * (length of knuckle support to HSS 4x4) 
Mn = 0.425kips *(1.75")
Mn = 0.7395 kip-in

Check Shear: Fy = 36 ksi
Fu = 58 ksi
Fn = 0.4 Fu

= 23.2
r = 0.6875

Ab =   * r2

= 1.484140625  in2

Ø = 0.75

ØVn = ØFnAb
= 25.82 kips

ØRn = 25.82kips  >  1.55kips

Check Moment: Fy = 36 ksi
Fu = 58 ksi
Fn = Fy

= 23.2
r = 0.6875

** when roof in service mode

It is suggested by manufacture to use a stainless steel pin with a diameter at least the same size as the rod. Try a 

Ø =1 3/8" pin size:
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Calc 2.0X Breezeway Area

Ab =   * r2

= 1.484140625  in2

Ø = 0.9 safety factor
d = in

ØMn = Ø*Fy*A* d
= 0.00 kip-in

Mn > Mu = 12.02kip-in  >  1.55kip-in

Results: USE a Ø =1 3/8" clevis pin
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Calc 2.0X Breezeway Area

DWG / Detail Completed By Revised By DCN #

Calc 2.04 BZWY Frame Gimbert Glantz, Owens N.A.

Assumptions:

_Loads

_TW 4 ft

_Item _psf _lbs _factored value _factored 

PV Load BZWY LL 4.6 18.40 1.60 29.44

EV Tubes LL 3.49 13.97 1.60 22.35

STL BWY Frame DL 7.58 30.31 1.20 36.37

4 5/8" SIPs PUR 
BZWY

DL 3.75 15.00 1.20 18.00

Snow LL 35 140.00 1.60 224.00

Occupancy Lr 20 80.00 1.20 96.00

_Total Factored Dead 54.37

_Load Combinations _Total Factored Live 275.79

1.4D 54.4 0.054 klf

1.2D +1.6(S +LL) 330.2 0.330 klf *controls

1.2D +1.6(Lr) 150.4 0.150 klf

1 Pin is designed to resist shear of self weight of breezeway roof during transportation

2

3 Breezeway roof will also be shimmed into place during transportation. 
4 Shear would occur between hinge Knuckles; pin designed to resist this load. 
5 Piano hinge is designed with 2' long knuckles to accept pin along the 24' length. 

Mu =

= 0.66 ft-kips

Vu =

0.66 kips

Reference Calc 2.07 

Conclusions:  USE a HSS 4" x 2" x 1/4" Tube steel inside member of frame used to support breezeway roof; reference appendix 4.0# 

for deflection results given in STAAD. 

Breezeway roof rest in a vertical position, hanging from Piano hinge during the transportation

(w * L2 ) / 8 

(w *L) / 2 
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Calc 2.0X Breezeway Area

Calculations:

1 Try a HSS 5/16" x 4" x 2" Tube Section for internal members, I= 5.13in3  

Sx = 2.56 in3

Zx = 3.43 in3

Fy = 46 ksi
Capacity:

ØMn =  0.9 * Fy * Z

= 11.83 ft-kips * controls

OR = 0.9 * 1.5 * Fy * S

= 13.248 ft-kips

2 Try a HSS 1/4" x 4" x 2" Tube Section for internal members, I= 5.13in3 

Check Moment:

Sx = 2.25 in3

Zx = 2.94 in3

Fy = 46 ksi
Capacity:

ØMn =  0.9 * Fy * Z

= 10.14 ft-kips >> 0.66ft-kips Ok
OR = 0.9 * 1.5 * Fy * S

= 11.64 ft-kips

Mp = 10.14 ft-kips   >>   Mu = 0.82 ft-kips

Check Shear:

Aw = 2.44 in2

Fy = 46 ksi
Capacity:

ØVn =  0.9 (0.6 * Fy * Aw)
= 5.05 kips >> 0.66 kips Ok

Check Tensile Strength:

t = 2.44 in2

w = 10.5 lbs/ft

A = 2.94 in2

Ix = 5.13 in4

Iy = 1.67 in2

Fy = 46 ksi

Pu = 4.96 k See Calc 2.07
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Calc 2.0X Breezeway Area

l = 56 "

Capacity:
ØPn =  0.9 (0.6 * Fy * Ay)

= 121.72 kips >> 4.96 kips Ok

Results:
USE a HSS 4" x 2" x 1/4" Tube steel inside member of frame used to support breezeway roof. 
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Calc 2.0X Breezeway Area

DWG / Detail Completed By Revised By DCN #

Calc 2.05 Columns Benoit, Gimbert Glantz, Owens S-37

Assumptions:

_Loads

_TW 14.67 ft (includes half LS + Full BZWY)

_Item _psf _plf _factored value _factored 

Snow Load SL 35 513.33 1.00 513.33

PV Load BZWY LL 4.6 36.80 1.00 36.80

PV Load LVG DL 4.6 30.67 1.00 30.67

EV Tubes LL 3.49 27.94 1.00 27.94

STL BWY Frame DL 7.58 34.10 1.00 34.10

4 5/8" SIPs PUR 
BZWY

DL 3.75 30.00 1.00 30.00

6 5/8" SIPs PUR 
LVG

DL 4.15 27.67 1.00 27.67

Insulation 
(poured)

DL 5 73.33 1.00 73.33

Skylight DL 15 100.00 1.00 100.00

LS Truss Self Wt Dl 15.77 47.31 1.00 47.31

Occupancy Lr 20 0.00 1.00 0.00

_Total Dead 343.08

_Total Live 578.07

plf klf

D +LL 921.1 0.921 D +LL

The column must resist a axial reaction of:

Pn = (32' * 0.921klf) / 2 Simple beam analysis

= 14.74 kips

1 Assume 8' column.
2 Assume column unbraced by end of SIP, Cp = 1.0

Conclusions:  For column in interior end of North SIPs of LS space, USE (1) 2.5" x 2.5" x 1/4" steel tube or 5" x 5"  Southern Pine No. 1 

lumber for column. Frame remaining column with 2 x dimensional lumber to fill space for door frame and electrical chase. 
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Calc 2.0X Breezeway Area

3

Calculations:

1 Try 2x6 Southern Pine No.1

A = 8.3 in2

Fc* = 1750 psi compression // to grain
KCE * E'
(le/d)2

(0.3)(1700000)

(8*12"/ft)/1.5")2

= 124.51

Cp = [(1 + (FCE  / Fc*))/2c] - [Sq. Rt.[((1 + (FCE  / Fc*))/2c)2 - ((FCE  / Fc*)/c)]

= 0.070 where c = 0.8 for sawn lumber

FCE  / Fc* = 0.0711
Cb = 1.0000
Cm = 1.0000
Ct = 1.0000
CF = 1.0000

KL = 8'
F'c = fc (Cb) (Cm) (Ct) (CF) (Cp)

= 122.63 psi

Pall = F'c * A
= 1011.71 lbs

So; = 1.01 kips

14.57 No. of 2 x 6 No.1 Southern Pine

North SIPs in Living Space provide 4' of bearing length at end of 32' long truss are not 
considered as structrual entities in these calculations. 

For columns in North SIPs of LS space, frame with at least (15) 2 x 6 Southern Pine No.1 
Dimensional Lumber

=

FCE =
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Calc 2.0X Breezeway Area

2 Try 2x6 Dense Select Structural 

A = 8.3 in2

Fc* = 2150 psi compression // to grain

KCE * E'

(le/d)2

(0.3)(1900000)

(8*12"/ft)/1.5")2

= 139.16

Cp = [(1 + (FCE  / Fc*))/2c] - [Sq. Rt.[((1 + (FCE  / Fc*))/2c)2 - ((FCE  / Fc*)/c)]

= 0.064 where c = 0.8 for sawn lumber

FCE  / Fc* = 0.0647
Cb = 1.0000
Cm = 1.0000
Ct = 1.0000
CF = 1.0000

KL = 8'
F'c = fc (Cb) (Cm) (Ct) (CF) (Cp)

= 139.16 psi

Pall = F'c * A

= 1148.07 lbs
So; = 1.148 kips

12.84 No. of 2 x 6 Dense Select Structural Southern Pine

3 Try 6 x 6 No.1 Dense Post Southern Pine

A = 30.3 in2

Fc* = 975 psi compression // to grain
KCE * E'
(le/d)2

(0.3)(1500000)
(8*12"/ft)/5.5")2

= 1477.06

Cp = [(1 + (FCE  / Fc*))/2c] - [Sq. Rt.[((1 + (FCE  / Fc*))/2c)2 - ((FCE  / Fc*)/c)]

= 0.812 where c = 0.8 for sawn lumber

For columns in North SIPs of LS space, frame with at least (13) 2 x 6 Southern Pine Dense 
Select Structural

FCE =

=

=FCE

=
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FCE  / Fc* = 1.5149
Cb = 1.0000
Cm = 1.0000
Ct = 1.0000
CF = 1.0000

KL = 8'
F'c = fc (Cb) (Cm) (Ct) (CF) (Cp)

= 792.09 psi

Pall = F'c * A
= 23960.58 lbs

So; = 23.961 kips >>14.74kips

0.62 No. of 6 x 6 No.1 Southern Pine

4 Try 5" x 5" No.1 Dense Post Southern Pine

A = 25.0 in2

Fc* = 975 psi compression // to grain
KCE * E'
(le/d)2

(0.3)(1500000)
(8*12"/ft)/5")2

= 1220.70

Cp = [(1 + (FCE  / Fc*))/2c] - [Sq. Rt.[((1 + (FCE  / Fc*))/2c)2 - ((FCE  / Fc*)/c)]

= 0.763 where c = 0.8 for sawn lumber

FCE  / Fc* = 1.2520
Cb = 1.0000
Cm = 1.0000
Ct = 1.0000
CF = 1.0000

KL = 8'
F'c = fc (Cb) (Cm) (Ct) (CF) (Cp)

= 743.44 psi

Pall = F'c * A
= 18585.94 lbs

So; = 18.586 kips > 14.74kips

0.79 No. of 5" x  5" No.1 Southern Pine

FCE =

=

For columns in North SIPs of LS space, frame with at (1) 6 x 6 Southern Pine No.1 Dense 
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4 Try HSS 4" x 4" x 1/4" tube steel
A = 3.37 in2

Ix = 7.8 in4

KL = 8 ft
From Table 4-6, LRFD manual:

ØcPn = 121 kips >> 14. 74kips

5 Try HSS 2.5" x 2.5" x 1/4" tube steel
A = 3.37 in2

Ix = 7.8 in4

KL = 8 ft
From Table 4-6, LRFD manual:

ØcPn = 36.3 kips > 14. 74kips

For columns in North SIPs of Living Space, frame with at (1)  2.5" x 2.5" x 1/4" steel tube 
column and proceed to frame out rest of space with 2 x

For columns in North SIPs of LS space, frame with at (1) 5" x 5" Southern Pine No.1 Dense 
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DWG / Detail Completed By Revised By DCN #

Calc 2.06
SIP to Trailer 
Shear Conn. 

Benoit, 
Grossenbacher

Glantz, Owens S-37

Assumptions: At struct line C, SIP connection to trailer frame must resist:
= 3580.00 lbs
= 3.58 kips

1 Assume Connection of SIP to trailer Frame resists remaining Shear

2 Assume A325 grade strength bolt

3

4 Use 7/16" OSB on exterior surface of PUR 6 5/8" PUR SIP

5 Assume a 24 to 16 span rating

6 Nail recommendation by MURUS is 8d @ 4" o.c.

Calculations:

1

2 For a 4' x 8' panels, attachment to trailer using two bolts (Diagram below):

1'        2'        1' 1'        2'        1'

Check Shear of bolt:

One (1) bolts  A325 PB Type 1 with 1/2" diamter has shear strength of 
Fy = 92 ksi
Fu = 85 ksi [see www. portlandbold.com]
Fn = 0.4 Fu

= 34 ksi

Assume connection of 7/16" OSB to 2 x 6 sill plate and header of SIP are resisting same 
force of shear as SIP itself.

Reference Appendix 3.03

Conclusions:   At structural Line C, USE eight (8) bolts to resist shear of wind, uplift and overturning forces on the home. The bolts 

are designated as  A325 PB Type 1 with 1/2" diameter. Use 8d nails every 3 1/2" o.c. at ends of SIPs to attach SIP to 2 x 6 sill and 

headers as specified by MURUS. This detail for conection can be used throughout the rest of the home. This point in the home 

represents the most critical shear load to resist over the smallest length of SIP panel. 

Try A325 1/2" diameter bolt placed at 1ft from end of each 4' SIP to connect SIP to Trailer Frame.
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Ab =   * r2

= 0.196  in2

ØRn = 0.75

ØRn = ØFnAb

= 5.00 kips

Check tearout of bolt through 2 x 6 sill plate:

One (1) bolts  A325 PB Type 1 with 1/2" diamter has shear strength of 
From NDS Table 11.B:

tm = 1.5 in

ts = 0.25 in

Z// = 0.62 kips

Zper = 0.36 kips

For eight (8) bolts along structural line C placed in the 2 x 6 wood plate;
8Z// = 4.96 kips >3.58kips

Each bolt has a tearout capacity of :
Z'RT = 2 h x Fv x tscrit where Fv =F'v 0.175 kips

= 6.3 kips >3.58kips Ok
See Appendix 3.02

Check hold down of bolt through 2 x 6 sill plate:

One (1) bolts  A325 PB Type 1 with 1/2" diamter has shear strength of 
From NDS Table 11.B:

Ft = 67.5ksi

2

From  NDS Table 4.1 A:

Panel grade OSB,Plywood

Minimum nominal panel thicknes(in.) 7/16"

Minimum Nail penetration in Framing (in.) 1 3/8"

Nail size 8d common

Nail spacing at panel edges. 4" > 3.75" as specified by MURUS

Vn = 490 plf

The largest Wind force is seen at Structural line C, with 1.87 kips of Shear from Wind:

where Z is a lateral design value given for the connection of a 1/4" thk A36 plate
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Try 3 1/2" spaced 8d nails with 3/4" edge spacing. 

Vu = 3.48kips/8' Critical Case at Structural Line C

= 0.435 klf
= 435 plf < 490plf Ok

For structural Line C, four (4) bolts will be used accounting for 20kips of shear.

Results: Vn = 20kips > Vu = 3.48kips + 14 kips of braking force = 17.58kips
Vn = 490plf > Vu = 435plf for 8d at 4" spacing along OSB
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DWG / Detail Completed By Revised By DCN #

Calc 2.07
Outrigger, In 
Breezeway

Gimbert Glantz, Owens S-48

Assumptions:

_Loads

_TW 5.6667 ft

_Item _psf _lbs _factored value _factored 

PV Load BZWY LL 4.6 26.07 1.60 41.71

EV Tubes LL 3.49 19.79 1.60 31.66

STL BWY Frame DL 7.58 42.94 1.20 51.53

4 5/8" SIPs PUR 
BZWY

DL 3.75 21.25 1.20 25.50

Snow SL 35 198.33 1.60 317.34

Occupancy Lr 20 113.33 1.20 136.00

_Total Factored Dead 77.03

_Total Factored Live 390.70

_Load Combinations

1.4D 77.0 0.077 klf

1.2D +1.6(S +LL) 467.7 0.468 klf *controls

1.2D +1.6(Lr) 213.0 0.213 klf

 

Conclusions: 6.20kips of force are distributed thru two outrigger elements in the breezeway. 
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Calculations:

The tributary width of load applied to outriggers in breezeway is 8'

Pu =

= 3.74 kips

Pu 3

12
tan-1(3/12) = 14.04 degrees

( T )

A = 5.282kips 5

4.7

tan-1(5/4.7) = 48

C = 5.983kips sin(14.04) = 0.253

cos(14.04) = 0.971
sin(48.00) = 0.743

( C ) cos(48.00) = 0.699

Fx = 0 = Px + Cx - Ax
Fy = 0 = Cy - Ay - Py

Px = (Pu) (sin 14.04) = 0.947 kips
Py = (Pu) (cos 14.04) = 3.633 kips

Ax = (A) (cos 14.04) = 5.129 kips
Ay = (A) (sin 14.04) = 1.336 kips

Cx = (C) (cos 48.00) = 4.182 kips

Cy = (C) (sin 48.00) = 4.445 kips

Fx = 0 = = [(Pu) (sin 14.04)] + [(C) (cos 51.34)] -[(A) (cos 14.04)]

C = 5.983 kips

Fy = 0 = = [(C) (sin 48.00)] - [(A) (sin 14.04)] -[(Pu) (cos 14.04)] 

=

C =

(w x Tw)

[-0.947] + [(A) (cos 14.04)]

cos (48.00)]

[((-0.947] + [(A) (cos 14.04)/0.625) 0.743] - [(A) 0.253] -[3.633] 
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0 =

0 = [(-1.5152 + A1.5536)0.743] - 3.633 - A(0.253)

0 = [-1.126 +A1.154 - 3.633 - A0.253]
A = 5.282 kips

For the Outriggers in the Breezeway Space:

The tributary width of load applied to outriggers in breezeway is 8'

Pu =

= 0.15 kips

3
12

tan-1(3/12) = 14.04 degrees

3'

1.625'
( C ) tan-1(3/1.625) = 61.57

Pu

D = 8.785kips    C = 5.983kips sin(14.04) = 0.253
cos(14.04) = 0.971
sin(48.00) = 0.743

( C ) cos(48.00) = 0.699
sin(61.57) = 0.879
cos(61.57) = 0.476

From previous calculations above:
Cx = (C) (cos 48.00) = 4.182 kips
Cy = (C) (sin 48.00) = 4.445 kips

Dx = Cx = (D) (cos 14.04) = 4.182 kips
D = Cx /(cos 61.57)= 8.785 kips

Dy = (D) (sin 14.04) = 7.722 kips

[(-0.947 / 0.625) + (A)(0.971)/0.625)(0.743)] - A(0.253) - 3.633

Weight of Outrigger
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DWG / Detail Completed By Revised By DCN #

Calc 2.08 Weld Joints Terentiuk Glantz, Owens S-51

Assumptions:

_Loads

_Area 8'-1" x 24'-0" 192 ft2

_Item _psf _lbs
_factored 

value
_factored 

PV Load BZWY LL 4.6 883.20 1.60 1413.12

EV Tubes LL 3.49 670.48 1.60 1072.76

STL BWY Frame DL 7.58 1454.82 1.20 1745.78

4 5/8" SIPs PUR 
BZWY

DL 3.75 720.00 1.20 864.00

_Total Factored Dead 5095.66

1.2D+1.6L 5095.7 5.096 kips *controls

1 Pin is designed to resist shear of self weight of breezeway roof during transportation

2

3 Breezeway roof will also be shimmed into place during transportation. 

4 Shear would occur between hinge pieces; pin designed to resist this load. 

5 Piano hinge is designed with 1' long pieces to accept pin along the 24' length. 

Calculations: For a 2" long 1/8" E70 weld

Weld Strength: ØRn= ØFw*Aw
Lw = 2 "
tw = 0.125 "

FExx = 70 ksi
= 90 °

Fw = 0.6*Fexx*(1.0+0.5*sin1.5 )
= 63 ksi

Aw = 0.707*Lw*tw
= 0.1768  in2

Breezeway roof rest in a vertical position, hanging from Piano hinge during the
transportation

Conclusions:  A 2" Long 1/8" weld of E70 has a weld strength of 8.35 kips.  This weld applies to wedge and plate attached to hinge 

of piano. 
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Ø = 0.75

ØRn = ØFw*Aw

= 8.35 kips

ØRn = 8.35kips  >  5.10kips

Results: A E70 weld of at least 2" long and 1/8" thick is required.
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DWG / Detail Completed By Revised By DCN #

Calc 2.09
Outrigger, 
Buckling

Williams, Gimbert Glantz, Owens S-48

Calculations:

Pu = 3.1 kips

Pn = Øt(0.75Fu)Ag

ØtPn > Pu

Fu = 58 ksi

Require Ag = Pu / Øt(0.75Fu)

= 0.095019157  in2

From Ag =  d2 /4

d = 0.345 in

Minimum diameter should be 5/8" = 0.625"

Check critical buckling load of the outrigger ROD design:

2 E I
L2

OR

2 E 
(L/r)2

Assess critical buckling load, If the following exists:

1 2 E I kips

L2

then;            I = Ar4

where  A =  R2 and r = R/2
r = radius of gyration for a bar is d/4 or R/2

=

Conclusions:  USE an 1.36" pipe of length 7.44" for diagonal bracing / outriggers on the home; use a 1.24" diameter of solid A36 

bar of length 6.28' for later design of diagonal bracing / outriggers; The Outrigger RODs will be a 1 3/8" diameter solid ROD.

=Pcr

cr =

3.10=

Reference Calc 2.07

From  Calc 2.07; a load of 6.2 kips is distributed to the outriggers based on a 8' tributary 
width. With two outriggers taking this load at the point of analysis, we can assume that 3.1 
kips is distributed to each outrigger. 

Pcr
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2 E I
L2

2 E (  R2 (R/2)2)
L3

E  3 (R4/4)
L3

Pcr 3.000 kips C / 2 Rod in  BZWY
E 29000 ksi
L 7.44 ft Length of Rod

89.28 in

p3 31.0063

4 Pcr  L2 

E  3 

= 0.106
R = 0.571 "

So, where f = 0.85;
Diameter of bar can be at least 2R/0.85 = 1.34 in Ok

2 Try Rod length at 6.28" with new orientation (see image below):

E  3 (R4/4)
L3

Pcr 3 kips

E 29000 ksi

L 6.28 ft

75.36 in

p3 31.0063

4 Pcr  L2 

E  3 

= 0.0757906
R = 0.529 "

Pcr

=

Pcr =

Pcr

Pcr

R4

=

=

=

R4 =
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So where f = 0.85 is the safety factor;
Diameter of bar can be at least 2R/0.85 = 1.24 in Ok

Check strength:

fc 0.85 Design safety factor

fy 36 ksi A36 Steel
d 1.34 in

A =  d2 /4 in2

1.417 in2

Fy = 43.4 kips >> 3.1 kips Ok

Results: USE a 1 3/8" diameter Rod for the design of the outriggers in the breezeway. 
Configuration remains as first design. 
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Calc 2.10 Clevis and Pin Size Williams, Gimbert Glantz, Owens S-51

Assumptions:

_Loads

The Clevis Pin must resist a max Vn: (Reference Calc. 2.07)

Vn = 3.1kips/2 = 1.55kips. 

The pin must resist a max Mn:

Mn = 3.1kips * (grip length (3/8" +1/16" +1/16" /2) 

Mn = 3.1kips *(0.5")

Mn = 1.55 kip-in

1 Clevis Pin is checked to resist axial load in the threaded rod of the clevis. 

2 Check Clevis Pin Selection where Ø = 1 3/4" max

Calculations:

Check Shear: Fy = 36 ksi

Fu = 58 ksi

Fn = 0.4 Fu

= 23.2

r = 0.6875

Ab =   * r2

= 1.484140625  in2

Ø = 0.75

ØRn = ØFnAb
= 25.82 kips

ØRn = 25.82kips  >  1.55kips

Check Moment: Fy = 36 ksi
Fu = 58 ksi
Fn = Fy

Reference Calc 2.07

Conclusions:  USE a no. 3 clevis to support a 3.1 kips load and accept a 1 3/8" rod diameter and a 1 3/8" diameter pin. Tapping as 

specified by manufacturer. 

It is suggested by manufacture to use a stainless steel pin with a diameter at least the same size as the rod. Try 

a Ø =1 3/8" pin size:
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= 23.2

r = 0.6875

Ab =   * r2

= 1.484140625  in2

Ø = 0.9 safety factor

d = 0.25 in

ØMn = Ø*Fy*A* d
= 12.02 kip-in

Mn > Mu = 12.02kip-in  >  1.55kip-in
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DWG / Detail Completed By Revised By DCN #

Calc 2.11
SIP bearing Block 

length
Gimbet, Glantz, Owens

Assumptions:

_Loads

_Trib Width 4.00 ft (TW of one panel)

_Item _psf _plf _factored value _factored 

Snow Load SL 35 140.00 1.60 224.00

PV Load LVG DL 4.6 18.40 1.20 22.08

6 5/8" SIPs PUR 
LVG

DL 4.15 16.60 1.20 19.92

Insulation (poured) DL 5 20.00 1.20 24.00

Skylight DL 15 60.00 1.20 72.00

_Total Factored Dead 138.00

_Total Factored Live 224.00

See Summary of Load inputs from STAAD data in Appendix 4.03

_Load Combinations

1.4D 161.0 0.161 klf

1.2D +1.6(S +LL) 362.0 0.362 klf *controls

1. The bearing of the LS Roof SIPs is taken by a wooden bearing block at the South Wall. 

** 2. The SIP roof panels is assumed to act like a 4' wide beam, bearing on the South Wall.

SIP
STL Plate

Bearing Block LVL

STL Tube

The bearing block on the South Wall which holds the LS Roof SIPs will be made from  two (2) 2 x 4 beveled lumber (1.5" +1.5" = 3" of 

width). The block is beveled at the angle of the roof (14 degrees) so the bearing length of this block is 3.09"                                             

Conclusions: The bearing block on the South Wall can be shorten to 3" in width, with an angled bearing length of 3.09"
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Calculations:

** Wu = 0.36 klf

Vu = (Wu x L) / 2

where L = 12.77' Length of Roof SIP
Vu = 2.31 kips

Check Shear of Panel:

ØVn = Ø *Fy * tw * N
Fy = 22 psi  , shear strength of panel

tw = 48 in.  , width of one panel

h = 6.625 in.  , bearing length

Ø = 1.0 safety factor

ØVn = 6996.00 lbs

= 7.00 kips > 2.31 Ok

Check Bearing of Wooden Block:

ØRn = Ø *Fy * tw * N
Zper = 425 psi  , crushing wood per to grain

tw = 48 in.  , width of one panel
N = 3.09 in.  , bearing length
Ø = 1.0 safety factor

tan (14) x
3 "

x 0.747 "

N = Sq. Rt. ((0.7472) + (32))
= 3.09 "

ØRn = 63036.00 lbs
= 63.04 kips > 2.31 Ok

Results: ØRn > Ru

63.04 > 2.31 kips OK

Results: ØVn > Vu

7.00 > 2.31 kips OK

The bearing block on the South Wall can be shorten to 3" in width, with an angled bearing 
length of 3.09"
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DWG / Detail Completed By Revised By DCN #

Calc 3.01 STL Milinichik Glantz, Owens S-10 Ref. Appendix 4.01

Assumptions:

_Loads

_TW 6.5 ft

_Item _psf _plf _lbs

Snow Load SL 35 227.50

PV Load BZWY LL 4.6 10.16
Exterior Rack LL 4.6 42.50 340

6 5/8" SIP PUR LVG DL 4.15 27.67
Skylight DL 5
STL Self Wt DL 12.20

1 End of SIP acts as a point load to STl header above. 
2

3 All moving loads were considered to be live loads.
4 Deflection is limited to 1/4" or L/1152 over 24' span

Results:

 = 0.1374”  ~ 1/8” < ”

A HSS 1/4" x 4" x 4" will be sufficient as a header member on Southern Wall; for safety during transportation and 
for consistency, USE a HSS 5/16" x 4" x 4"

2 x 8 bearing plate ripped to match a 6 5/8" SIP width was not considered to add to strength. All deflection 
resisted by STL tube header. 

Conclusions:  USE HSS 5/16" x 4"x 4"  FOR  STL HEADER ON SOUTHERN WALL [ok]; See Appendix # for STAAD results. 
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DWG / Detail Completed By Revised By DCN #

Calc 3.02 Weld Joints, Benoit Glantz, Owens S-50,52,53

Assumptions:

The minimum weld size for a [4" x 4" x 5/16" ] is 3/16"
Maximum tw = tp - 1/16

tp = 0.3125 in

tw = 0.25 in

Minimum length of lw  4tw 
lw = 1 in

Calculations:

1 Try a Weld Size of 5/16":
For weld of thickness 5/16" and 4" in length:

Fy = 36 ksi
Fu = 58 ksi
Fn = 0.6 Fu

= 34.8
Anw = t x lw

= 1.25  in2

Ø = 0.75

ØRn = ØFnAnw
= 32.63 kips

2 For weld of thickness 3/16" and 4" in length:
Fy = 36 ksi
Fu = 58 ksi
Fn = 0.6 Fu

= 34.8
Anw = t x lw

= 0.75  in2

Ø = 0.75

ØRn = ØFnAnw
= 19.58 kips >>10 kips of brake load

See Appendix 3.01

Reference Appendix 3.01

Conclusions:   USE a weld of 3/16" in thickness over 4" in length. This weld configuration can be used for connecting the STL header 

together at SE and SW corners and for attaching the STL header to the base of the Truss. 
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Calc 3.03 SIP Framing, LS Grossenbacher Glantz, Owens S-35

Assumptions:

_Loads

_TW 4.00 ft

_Item _psf _plf _factored value _factored 

Snow Load SL 35 140.00 1.00 140.00

PV Load LVG DL 4.6 18.40 1.00 18.40
6 5/8 SIPs PUR
LVG

DL 4.15 16.60 1.00 16.60

Insulation (poured) DL 5 20.00 1.00 20.00
Occupancy Lr 20 0.00 1.00 0.00

_Total  Dead 55.00
_Total  Live 140.00

plf klf

D +LL 195.0 0.195

Mu = (w * L2 ) / 8 

= 4442.34 ft-lbs

Vu = (w *L) / 2 * 2

= 658.125 flbs

1 Assume SIP acts as only dead weight to the framing members.
2 ASD wood design, no factored loads

3 Assume roof rafters frame 4'-0" o.c.
4 Assume AT = 4' x 13.5' = 54 ft2

5 Assume double member framing

Calculations:

1 Try four 2x6 NO. 1 Spruce-Pine-Fir, CL = 1.0, CM =1.0, CT=1.0
A = 33.0 in2

Fb = 875 psi
CD = 1.15
CF = 1.3
F'b = CF * CD * Fb

= 1308.13 psi

MU

S
So;

Ref. App 4.06

Conclusions:  According to MURUS SIP Company, Use double 2 x 6 for internal support of Living Space SIPs.

F'b =
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S req'd = 40.75 in3

S available = bd2 / 6
= (1.5)*(5.5)2 / 6
= 7.56 in3 < 41in7 NO GOOD

NEED six (6) 2 x 6 for internal framing does not work for design; no good

Try 2 x 10 LVL Grade 1.6E Lumber
A = 13.1 in2

Fb = 2600 psi
d = 6 inch

F'b = Fb * [12/d]0.136

= 2857.14 psi

MU

S
So;

S req'd = 18.66 in3

For LVL 2 x 10, S = bd2 / 6
= (1.75)*(7.5)2 / 6
= 26.32 > 18.66 Ok

USE  (1) 2 x 10 LVL grade 1.6E Lumber for internal framing

MURUS response to this design Question:

<fb =

"6 5/8 inch thick PUR panels work with 2 x 6 reinforcement. The program indicated a live load 
deflection of L/441 and a total load deflection of L/273." Murus has accounted for the 
interaction of framing with SIPs, adding to the overall structural stability of the system.

2857.14
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Calc 3.0X Living Space Area

DWG / Detail Completed By Revised By DCN #

Calc 3.04 SIP Framing, LS Grossenbacher Glantz, Owens S-35 Ref. App 4.06

Conclusions:  According to MURUS SIP Company, Use double 2 x 6 for internal support of Living Space SIPs. The following letter 

details the structural computer assessment from the Murus company with approval from their own Structural PE.
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Calc 4.0X Site

Site Element Foundations Completed By DCN #

Calc 4.01 Bearing Elements Ault, Gimbert C-700s

Assumptions:

1

2 Soil:  1500-psf (71.8-kPa) load-bearing pressure on top of the soil 

Summary:

_Unit

_lbs        

(enclosed + 

equipment)

_lbs       

(enclosure)

_Bearing Area 

(in2)

_psf on soil (< 

1500psf)

2070 421.25 707.6
2388 449 769.7
1800 369.5 701.5
925 296 450

2226 409.5 782.8
1138 264 620
1113 248 646
793 224 509.8

2300 390 850
496 146.5 487.5

C5 (over East Wastewater Tank also) 4600 1086 609.9
1793 422 611.8
351 136 371.7

1091 258 609
2672 703 547.3
3155 831 546.7

1000 2100 1248 357.7
5432 (each) 2284 969.01 1146.63

West Wastewater Tank and Pump Enclosure 0 2090 612 491.7
West Wastewater Tank and Pump 2175 0 585.75 534.69

500 1104 380.25 607.4
0 3060 1365 322

Revised By

Glantz, Owens

Car-Home Kiosk
AC Battery  Bank Enclosure (2 total)

DC Battery Bank Enclosure
Supply Water Tank Enclosure

C7
C8
C9
C10

C2
C3
C4

C6

M3
M4
C1

As stated in Solar Decathlon Code, IBC,  make sure the foundations, water tanks, and all other site components 
comply with section 3.8 " Impact on the Turf "
Section 3.8 states:  Low-impact footings and tie-downs must be used to support structures on the grass portion of 
the National Mall. Teams will not be permitted to build or place floors directly on the grass.  Teams will be required to 
support all water tanks to minimize damage to the National Mall turf. 

Conclusions:  All Site Enclosures and Encasements for Batteries conform to the soil pressure requirements stipulated in the Solar 

Decathlon Code, to bear less than 1500psf. 

E1

M1
M2

E2

67 of 219



Calc 4.0X Site

Calculations: _For the General Plant Boxes, E1:

soil & plant wtg 1770 lbs
s.w.e wtg 300 lbs
TOTAL 2070 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.38 ft2

198.72 in2

Bearing  Area of Enclosure (including 2x, 4x) = 421.25 in2

CHECK  Bearing Area > Required Area = 421.25 > 198.72 OK

_For the General Plant Boxes, E2:

soil & plant wtg 1980 lbs
s.w.e wtg 400 lbs
TOTAL 2380 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:

Solar D Area Req'd (MAX Load) /1500psf = 1.59 ft2

228.48 in2

Bearing  Area of Enclosure (including 2x, 4x) = 449 in2

CHECK  Bearing Area > Required Area = 449 > 228.48 OK

_For the General Plant Boxes, M!:

soil & plant wtg 1500 lbs
s.w.e wtg 300 lbs
TOTAL 1800 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.20 ft2

172.80 in2

Bearing  Area of Enclosure (including 2x, 4x) = 369.5 in2

CHECK  Bearing Area > Required Area = 369.5 >172.80 OK

_For the General Plant Boxes, M2:

soil & plant wtg 725 lbs
s.w.e wtg 200 lbs
TOTAL 925 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.62 ft2

88.80 in2

Bearing  Area of Enclosure (including 2x, 4x) = 296 in2

CHECK  Bearing Area > Required Area = 296 > 88.80 OK

_For the General Plant Boxes, M3:
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Calc 4.0X Site

soil & plant wtg 1826 lbs
s.w.e wtg 400 lbs
TOTAL 2226 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.48 ft2

213.70 in2

Bearing  Area of Enclosure (including 2x, 4x) = 409.5 in2

CHECK  Bearing Area > Required Area = 409.5 > 213.70 OK

_For the General Plant Boxes, M4:

soil & plant wtg 888 lbs
s.w.e wtg 250 lbs
TOTAL 1138 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.76 ft2

109.25 in2

Bearing  Area of Enclosure (including 2x, 4x) = 264 in2

CHECK  Bearing Area > Required Area = 264 > 109.25 OK

_For the General Plant Boxes, C1:

soil & plant wtg 863 lbs
s.w.e wtg 250 lbs
TOTAL 1113 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.74 ft2

106.85 in2

Bearing  Area of Enclosure (including 2x, 4x) = 248 in2

CHECK  Bearing Area > Required Area = 264 > 106.85 OK

_For the General Plant Boxes, C2:

soil & plant wtg 593 lbs
s.w.e wtg 200 lbs
TOTAL 793 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.53 ft2

76.13 in2

Bearing  Area of Enclosure (including 2x, 4x) = 224 in2

CHECK  Bearing Area > Required Area = 224 > 76.13 OK

_For the Tree Planter Box, C3:
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Calc 4.0X Site

soil & plant wtg 2000 lbs
s.w.e wtg 300 lbs
TOTAL 2300 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.53 ft2

220.80 in2

Bearing  Area of Enclosure (including 2x, 4x) = 390 in2

CHECK  Bearing Area > Required Area = 390 > 220.80 OK

_For the Small General Plant Box, C4:

soil & plant wtg 396 lbs
s.w.e wtg 100 lbs
TOTAL 496 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.33 ft2

47.62 in2

Bearing  Area of Enclosure (including 2x, 4x) = 146.5 in2

CHECK  Bearing Area > Required Area = 146.5 > 47.62 OK

_For the NE Waste Water Enclosure, C5:

soil & plant wtg 3900 lbs
s.w.e wtg 700 lbs
TOTAL 4600 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 3.07 ft2

441.60 in2

Bearing  Area of Enclosure (including 2x, 4x) = 1086 in2

CHECK  Bearing Area > Required Area = 1086 > 441.60 OK

_For the General Plant Box, C6:

soil & plant wtg 1493 lbs
s.w.e wtg 300 lbs
TOTAL 1793 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.20 ft2

172.13 in2

Bearing  Area of Enclosure (including 2x, 4x) = 422 in2

CHECK  Bearing Area > Required Area = 422 > 172.13 OK

_For the General Plant Box, C7:

soil & plant wtg 251 lbs

70 of 219



Calc 4.0X Site

s.w.e wtg 100 lbs
TOTAL 351 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.23 ft2

33.70 in2

Bearing  Area of Enclosure (including 2x, 4x) = 136 in2

CHECK  Bearing Area > Required Area = 136 > 33.70 OK

_For the General Plant Box, C8:

soil & plant wtg 891 lbs
s.w.e wtg 200 lbs
TOTAL 1091 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.73 ft2

104.74 in2

Bearing  Area of Enclosure (including 2x, 4x) = 258 in2

CHECK  Bearing Area > Required Area = 258 > 104.74 OK

_For the General Plant Box, C9:

soil & plant wtg 2172 lbs
s.w.e wtg 500 lbs
TOTAL 2672 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.78 ft2

256.51 in2

Bearing  Area of Enclosure (including 2x, 4x) = 703 in2

CHECK  Bearing Area > Required Area = 703 > 256.51 OK

_For the General Plant Box, C10:

soil & plant wtg 2155 lbs
s.w.e wtg 1000 lbs
TOTAL 3155 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 2.10 ft2

302.88 in2

Bearing  Area of Enclosure (including 2x, 4x) = 831 in2

CHECK  Bearing Area > Required Area = 813 > 302.88 OK

_For the Car-Home Kiosk:

soil & plant wtg - lbs
s.w.e wtg 2100 lbs
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Calc 4.0X Site

TOTAL 2100 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.40 ft2

201.60 in2

Bearing  Area of Enclosure (including 2x, 4x) = 1248 in2

CHECK  Bearing Area > Required Area = 1248 > 201.60 OK

_For the AC Battery Enclosure:

soil & plant wtg 5432 lbs
s.w.e wtg 2284 lbs
TOTAL 7716 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 5.14 ft2

740.74 in2

Bearing  Area of Enclosure (2 x 4, steel frame to support wtg): = 969.01 in2

CHECK  Bearing Area > Required Area = 969.01 > 740.74 OK

_For DC Battery Bank Enclosure:

battery wtg 500 lbs
s.w.e wtg 604 lbs
TOTAL 1104 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 0.74 ft2

105.98 in2

Bearing  Area of Enclosure (including 2x, 4x) = 380.25 in2

CHECK  Bearing Area > Required Area = 380.25 > 105.98 OK

_For the NWest Wastewater Tank and Pump Encasement:

wtg - lbs
s.w.e wtg 2090 lbs
TOTAL 2090 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.39 ft2

200.64 in2

Bearing  Area of Enclosure (including 2x, 4x) = 612 in2

CHECK  Bearing Area > Required Area = 612 > 200.64 OK

_For the NWest Wastewater Tank and Pump, 2 x 4 frame support:

water wtg = (250gal) * (8.3lbs/gal) 2075
tank wtg 100 lbs
TOTAL 2175 lbs
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Calc 4.0X Site

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 1.45 ft2

208.80 in2

Bearing  Area of Enclosure (including 2x, 4x) = 585.75 in2

CHECK  Bearing Area > Required Area = 585.75 > 208.80 OK

_For the Supply Water Tank Encasement:

wtg - lbs
s.w.e wtg - lbs
TOTAL 3060 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 2.04 ft2

293.76 in2

Bearing  Area of Enclosure (including 2x, 4x) = 1365 in2

CHECK  Bearing Area > Required Area = 1365 >> 293.75 OK

_For the Supply Water Tank, self supporting within enclosure:

water wtg = (525gal) * (8.3lbs/gal) 4357.5
tank wtg 100 lbs
TOTAL 4457.5 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 2.97 ft2

427.92 in2

Bearing  Area of Tank Feet  = (8")(49")(2) + (2)(4.25")(49") = = 1200.5 in2

(See diagram below for bearing detail)
CHECK  Bearing Area > Required Area = 1200.5 > 427.92 OK
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Calc 4.0X Site

_For the Supply Water Tank Enclosure:

wtg - lbs
s.w.e wtg - lbs
TOTAL 3060 lbs

If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load) /1500psf = 2.04 ft2

293.76 in2

Bearing  Area of Enclosure (including 2x, 4x) = 1365 in2

CHECK  Bearing Area > Required Area = 1365 << 293.75 OK
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App 1.0X Trailer Loads

_Trailer Tonage / Loads Completed By Revised By DCN #

Appendix 1.01 Gimbert Owens N.A.

_Summary

_Overall

_Item _weight

Chassis 1 10.91 kips

Chassis 2 11.05 kips

Structrual STL 4.15 kips

SIPs 6.54 kips

Trailer 1    Transport 
Weight

Technical Core 33.35 kips

Trailer 2    Transport 
Weight

Living Space 41.60 kips

Total 74.95 kips

Trailer 1        Service 
Weight

Technical Core 28.98 kips

Trailer 2    Service 
Weight

Living Space 40.35 kips

Total 69.33 kips

_Abbreviations

NT = Not transported
LS = Living Space
TC = Technical Core 

The following section details the dead weight of home. Weights are organized by trailers.  The sections are labeled as 

"Technical Core" [34.25 kips or 17.12 tons in service load] and "Living Space" [45.86 kips or  20.84tons in service load]
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App 1.0X Trailer Loads

_Technical Core / Breezeway Dead Weights : on Trailer 1 (12.5' x 32')

_General Equipment Interior

_Item _empty _full 

40.00 lbs

58.00 lbs

120.00 lbs

70.00 lbs

180.00 lbs

100.00 lbs

Total 0.57 kips

_Mech Room Equipment

_Item _empty _full 

412 1362.00 lbs

220.00 lbs

2 8.00 lbs

60.00 lbs

73 232.00 lbs

105 356.00 lbs

80.00 lbs

80.00 lbs

Total 1.04 kips

_Kitchen
_Item _empty _full 

400 1500.00 lbs

100.00 lbs

21.00 lbs

50-120 100.00

100-200 200.00 lbs

250-280 300.00 lbs

6.00 lbs

100.00 lbs

100.00 lbs

Total 2.43 kips

_Bathroom

_Item _empty _full 

174 674.00 lbs

10.00 lbs

100.00 lbs

100.00 lbs

5.00 lbs

2.00 lbs

15.00 lbs

5.00 lbs

Total 0.91 kips

_General Equipment Exterior
_Item _empty _full 

Buffer Tank (chiller h20 side)

Fin-Tube Heat Dump Coil

Grey Water Heat Recovery Unit

Energy Recovery Ventilator (w/ ducts)

AHU

Outdoor Radiator (heat dump)

Heat Pump Water Heater Tank

Heat Pump Water Heater (wall?)

Tankless Electric Heater

Solar Storage tank

Heat Storage Tank

Hydrogen Heat Pump

Supply/ Return manifolds (rad floor)

Pressure tank

Refrigerator

Stove

Water heater

Microwave

Dishwasher

Washer/Dryer

Faucet

Cabinetry - upper

Cabinetry - lower w/ coutnertop

TP Holder

Medicine Cabinet / Mirror

Towel Bar

Tub/ Shower

Shower Fixtures

Toilet

Sink

Faucet
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App 1.0X Trailer Loads

100.00 lbs

~4400 to ~5500 gal

200 lbs

~4600 to ~5500 gal

200 lbs

Total 0.30 kips

_Floor
_Item _weight

1.2psf 345.60 lbs

3/4" Radiant tubing and grooved decking 3psf 864.00 lbs

1" x 1' x 1' Slate (w/ latex grout) 15psf 4320.00 lbs

Total 5.53 kips

_Structural Components / Walls
_Item _empty _weight

Interior Walls (standard 2 x) 64plf 1408.00 lbs

SIP Wall North (24') (6 5/8" PUR) 33.2lbs/ft 332.00 lbs

SIP Wall Header South (24') (6 5/8" PUR) 16.6lbs/ft 398.40 lbs

SIP Wall East (10') (6 5/8" PUR) 332.00 lbs

SIP Wall West (10') (6 5/8" PUR) 332.00 lbs

TRESPA Wall North (24') 40lbs/ft 960.00 lbs

TRESPA Wall East (10') 400.00 lbs

TRESPA Wall West (10') 400.00 lbs

1/2" GPDW Interior Wall (91') 21.25lbs/ft 1933.75 lbs

Total 6.50 lbs

_Roof kips

_Item _weight

796.80 lbs

NT Roof Garden (saturated) 40psf 6400.00 lbs

Total 0.80 kips

_TC / BZWY Chassis Weight 32' x 12.5' 

_Item _Member _Length (ft) _lbs /ft _full weight

1 W12 x 58 32 58 1856 lbs

2 W12 x 58 32 58 1856 lbs

3 W12 x 58 32 58 1856 lbs

4 W12 x 58 32 58 1856 lbs

5 W12 x 58 12.5 58 725 lbs

6 W12 x 58 12.5 58 725 lbs

7 W10 x 17 12.5 17 212.5 lbs

8 W10 x 17 12.5 17 212.5 lbs

9 W10 x 17 12.5 17 212.5 lbs

10 W10 x 17 12.5 17 212.5 lbs

11 W10 x 17 12.5 17 212.5 lbs

12 W10 x 17 12.5 17 212.5 lbs

13 W10 x 17 12.5 17 212.5 lbs

16 Cold formed stl jst 275 2 550 lbs

Total 10.91 kips

Tech Core 18.07 kips

3/8" OSB 

SIP Technical Space Roof (6 5/8" PUR)

Fin-Tube Heat Collection from PV

Supply H20 Tank (500g to 600g)

Waste H20 Tank ((650g to 750g)
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Tech Core Chasis 10.91 kips

Tech Core Total (w/ chassis) 28.98 kips

14.49 tons
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App 1.0X Trailer Loads

_Living Space Dead Weights : on Trailer 2 (13' x 32')

_General Mech Equipment
_Item _weight

lbs

Total 0.00 kips

_Bedroom
_Item _weight

150.00 lbs

Moveable Furniture Piece 1000.00 lbs

Total 1.15 kips

_Dinning / Living
_Item _weight

Couch approx 200.00 lbs

Table approx 100.00 lbs

Total 0.30 kips

_Floor
_Item _weight

3/8" OSB decking 1.2psf 624.00 lbs

3/4" Radiant tubing and grooved decking 3psf 1248.00 lbs

1" x 1' x 1' Slate (w/ latex grout) 30psf 6240.00 lbs

Total 8.11 kips

_Structural Components / Walls
_Item _full 

SIP Wall South (6 5/8" PUR) 33.2lbs/ft 531.20 lbs

SIP Wall North (6 5/8" PUR) 265.60 lbs

SIP Wall East (6 5/8" PUR) 365.20 lbs

SIP Wall West (6 5/8" PUR) 365.20 lbs

SLATE Wall South (16') 59.54lbs/ft 952.64 lbs

SLATE Wall North (8') 476.32 lbs

SLATE Wall East (9') 535.86 lbs

SLATE Wall West (9') 535.86 lbs

1/2" GPDW Interior Wall Surface (42') 21.25lbs/ft 892.50 lbs

South Gutter (L8 x 8 x 1/2") 26.7/bs/ft 960.00 lbs

STL Truss (32' long) 1513.95 lbs

STL Header (58' in total length) 12.2/bs/ft 707.60 lbs

10.8lbs each 21.60 lbs

4' Window units (2) 8psf 256.00 lbs

2' Window units (2) 8psf 128.00 lbs

8psf 512.00 lbs

Sliding Shelves (Exterior S. Wall, 4 units) 340lbs each 1360.00 lbs

Sliding Shelves (Interior S. Wall, 4 units) 649lbs each 2596.00 lbs

East /West SIP above 8' 16.6lbs/ft 431.60 lbs

Total 13.41 kips

Bed (full)

Skylight (2)

8' Door units (1)
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App 1.0X Trailer Loads

_Roof
_Item _weight

SIP Living Space Roof 1792.80 lbs

SIP Breezeway Roof 796.80 lbs

STL Breezeway Roof 966.95 lbs

PVs BreezewayRoof 4.60psf 755.87 lbs

Evacuated Tubes Breezeway 110.00 lbs

PVs Living Space Roof 4.60psf 1909.55 lbs

Total 6.33 kips

_LS Chassis Weight 32' x 13'
_Item _Member _Length (ft) _lbs /ft _full weight

1 W12 x 58 32 58 1856 lbs

2 W12 x 58 32 58 1856 lbs

3 W12 x 58 32 58 1856 lbs

4 W12 x 58 32 58 1856 lbs

5 W12 x 58 13 58 754 lbs

6 W12 x 58 13 58 754 lbs

5 W10 x 17 13 17 221 lbs

6 W10 x 17 13 17 221 lbs

7 W10 x 17 13 17 221 lbs

8 W10 x 17 13 17 221 lbs

9 W10 x 17 13 17 221 lbs

10 W10 x 17 13 17 221 lbs

11 W10 x 17 13 17 221 lbs

12 Cold formed stl jsts 286 2 572 lbs

Total 11.05 kips

Living Space 29.30 kips

Living Space Chasis 11.05 kips

Living Space Total (w/ chassis) 40.35 kips

20.18 tons
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App 1.0X Trailer Loads

_Foundation Load Completed By Revised By DCN #

Appendix 1.02
Benoit, 

Gimbert, 
Glantz Owens N.A.

_Loads

_AREA_LS Trailer 416 ft
2

_Item _lbs _kips _factored value

Dead Weight DL 40.35 1.40
Living Space (50psf) LL 20800 20.80 1.20
Snow (30psf) LL 12480 12.48 1.60
Uplift Windward WL 8.01 0.80
Uplift Leeward WL 1.35 0.80

1.4D 56.5 kips

1.2D +1.6(S +LL) 101.7 kips *controls

1.2D +1.6S + 0.8W 75.9 kips

Unfactored 73.63 kips

_AREA_TC Trailer 400 ft

_Item _lbs _kips _factored value

Dead Weight DL 28.98 1.00
Tech core (50psf) LL 12800 12.80 1.60
Breezeway (100[sf) LL 14400 14.40 1.20
Snow (30psf) LL 12000 12.00 1.60
Uplift Windward WL 8.01 0.80
Uplift Leeward WL 1.35 0.80

1.4D 17.92 kips

1.2D +1.6(S +LL) 97.49 kips *controls

1.2D +1.6S + 0.8W 61.46 kips

Unfactored 56.18 kips

Assumptions:

1 Assume trailer beds are designed to handle 20 ton  = 40 kip load. 
2 Soil bearing capacity is 1500psf for Solar D and referenced from IRC
3

4 Concrete Pad load distribution design  is based on ASD in accordance with IBC 1805.4.1.1

Ref. DWG S-101 for layout; Ref. 
Appendix 1.01, 3.02, 3,03

The following calculations detail the distribution of loads of the home to the foundation while on the mall. The Solar Decthalon 

requires a 1500psf load distribution on the mall to reduce the impact of the home on the grounds. USE 17 2' x 2' Pad piers for LS 

trailer.   USE 16 2' x 2' Pad piers for TC trailer.

Assume 100psf for corridor loading, entire house and surrounding area are treated as means of 
egress. 
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Calculations:

_Foundation Piers required for LS Trailer:

1 If soil bearing capacity is 1500psf, then the required bearing area is:
Solar D Area Req'd (MAX Load x 1000) /1500psf = 67.78 ft2

Bearing  Area of a Pier Pad = 4 ft2

24"x 24" Area = 4ft2 No. of Piers = 17 piers

_Check Load to each Individual Pier:

Unfactored Load = 73.63 kips
73632.104 lbs

IF  area of LS trailer is 13' x 32', then 
Distributed Load = 0.00 Distributed Load = 177.00 psf

Try Assigning 22 piers to the LS trailer frame:
Largest TributarArea for a pier(4ft x 6.5ft) = 26 ft2

Load to Individual Pier (177psf x 26ft2) = 4602.01 lbs
Load placed on soil from Pier (150pcf x 2' x 2' x 0.33') = 264 lbs

TOTAL wtg to Individual Pier = 4866.01 lbs

Check code compliance  = (TOTAL wtg / Bearing sq. ft.) = 1216.50 psf
< 1500psf OK

USE twenty two (22) High Concrete Incorp. 4 ' x 4'  concrete pads to support cribbing pier. 

2 _Foundation Piers required for TC Trailer:

If soil bearing capacity is 1000psf, then the required bearing area is:
Solar D Area Req'd (MAX Load x 1000) /1500psf = 65.00 ft2

Bearing  Area of a 2' x 2' Pier Pad = 4 ft2

24" x 24" Area No. of Piers = 16 piers

_Check Load to each Individual Pier:

Unfactored Load = 56.18 kips
56178.05 lbs

IF  area of LS trailer is 13' x 32', then 
Distributed Load = 0.00 Distributed Load = 135.04 psf

Try assigning 22  piers to the TC trailer frame:
Largest TributarArea for a pier(4ft x 6.5ft) = 26 ft2

Load to Individual Pier (177psf x 26ft2) = 3511.13 lbs
Load placed on soil from Pier (150pcf x 2' x 2' x 0.33') = 264 lbs

TOTAL wtg to Individual Pier = 3775.13 lbs

Check code compliance  = (TOTAL wtg / Bearing sq. ft.) = 943.78 psf
< 1500psf OK
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3 _Check House Foundation for Uplift:
See Appendix 3.02 for Wind Analysis and Uplift Check. 
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App 1.0X Trailer Loads

_Trailer Design Completed By Revised By DCN #

Appendix 1.03 Schnure Trailers Glantz N.A.

We have estimated the beam possibilities based upon your requirements for:

1. 40,000lbs (as verified with Schnure) uniform loading, 24' long, centered on a 32' bed length.
determine if there's a W10 beam that will accomplish the task
2. Use 10" beam as customer's first choice; provide alternative beam depths that might have merit

5. Our beam selection is based upon 1.5" pre-camber on the bed beams, and a total deflection of 2" loaded, hence 1/2" sag under full 
load. To eliminate the 1/2" sag, the 10" beam would have to go to W10X112 as a minimum. The weight of bed would increase about 
4500lbs.

3. Staying with the specified W10 beam size, the task can be accomplished using four (4) W10X77 beams in the bed area, and two (2) 
W16X87 or equivalent beams for the neck and rear area.

4. If PSU can increase the deck height sufficiently to use a 16" beam, the choice of four (4) W16X40 beams in the bed area will save 
approximately 4700lbs in the total trailer weight, and it is approximately 14% better for reducing deflection.

The following calculations are provided for the team  by Schnure trailer company. They detail the design of two low-boy trailers. The 

trailers will be framed using W12 x 58 members around the exterior and W10 x 77 as internal members. 
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App 2.0X Braking Loads

_Braking Loads Completed By Revised By DCN #

APPENDIX 2.01 Cynthia Glantz S-3 Ref. Appendix 2.01

WTOTAL = 40.35 kips
W
g

40,352 lbs
32.3 ft/ss

= 1249.29 slugs (lbs-ss/ft)

Assumptions:

2d
v

(2)(337)
80.67

= 8.36 sec

v
t

80.67
8.36

= 9.65 ft/s2 0.30 g

= 12,056 lbs
= 12.06 kips

a =

=

F = m x a

Stopping distance is 337ft
Speed of Truck is at 55mph = 80.67ft/sec

t =

=

Conclusions:  Breaking force on the home = 12.06 kips ~ 13kips

m =

=
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App 2.0X Braking Loads

_Braking Force Mass Distr. Completed By Revised By DCN #

APPENDIX 2.02 Gimbert, Benoit Glantz S-3

_ Distribution of Braking Force based on Mass

weight % of total Weight Weight Weight Weight

section (kips) weight Chassis Midheight Bot Midheight Top Roof

CHASSIS 6.64 19.41% 19.41%
FLOOR 13.73 40.13% 40.13%
WALLS < 8' 4.9 14.32% 14.32%
FURNITURE 1.5 4.38% 4.38%
SHELVES 2.2 6.43% 6.43%
WALLS >8' 0.43 1.26% 1.26%
TRUSS 1.51 4.41% 4.41%
STL HEADER 0.7 2.05% 2.05%
SIP ROOF 1.8 5.26% 5.26%
BRWY ROOF 0.8 2.34% 2.34%

TOTAL 34.21 100.00% 63.93% 20.75% 7.72% 7.60%

Total Chassis Midheight Bot Midheight Top Roof

100.00% 63.93% 20.75% 7.72% 7.60%
3.88 2.48 0.81 0.30 0.00

Total Chassis Truss Bottom Truss Top Roof

3.88 2.89 0.55 0.15 0.00
kips kips kips kips kips

Ref. Appendix 2.01

The acceleration affects the mass of the load, and therefore, the braking loads should be applied based on the distribution 
of the mass through the chassis, walls, truss, and house.

A 40 kip load is used and the mass break down is simplified to 64, 21, 8 and 7%. Also the resulting load on the truss is 
divided evenly to the top and bottom cords.

Total load application of 13 kip 
load and 0.3 g acceleration (kips):

This Appendix details the distribution of the braking force throughout the home based on Mass. These numbers are used 

to verify shear design of the SIPs. 
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App 3.0X Wind Loads

_Wind Loads and Diagrams Completed By Revised By DCN #

Appendix 3.01 Benoit, Gimbert Glantz, Owens N.A.

6.5.1 Scope

1
2

6.5.2 Limitations

considered.

air-permeable cladding unless approved test data or recognized literature
demonstrate lower loads for the type of air-permeable cladding being

Solar Shingles and wooden slats as attached cladding

Design wind loads determined from Section 6.5 shall be used for

or other structures.

6.5.2.1 Shielding

There shall be no reduction in velocity pressure due to apparent shielding

the wake of upwind obstructions warrant special considerations.

caused by gusts in resonance with along-wind vibrations of flexible buildings

afforded by buildings and other structures or terrain features.

6.5.2.2 Air-Permeable Cladding

Using Method 2 - Analytical Procedure

Conclusions:  The wind loads were calculated based on ASCE7-02 with reference to ASCE7-05 and follow Method 2 - the 

analytical approach. Each step is detailed and assumption present. A summary of the loads is given with plan and section 

diagrams.

The provisions of Section 6.5 take into consideration the load magnification

The building or other structure is a regular shaped…….
the building does not have response characteristics making it subject to
across -wind loading, vortex shedding, instability due to galloping or flutter;
or does not have a site location for which channeling effects or buffeting in
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App 3.0X Wind Loads

1

V 90 mph

Kd 0.85 Table 6-4

2

I 1.00 Table 6-1

3

less than 30 ft for most wind directions, all 1-story strucutres with a mean roof
height less than 30 feet are less than 1500 ft or ten times the height of the

An exposure category or exposure categories and velocity pressure

coefficients, Kz or Kh

6.5.6 Exposure Category

Exposure C: Open Terrain with scattered obstrucitons having heights generally

From Table 1-1:

Category II - all buildings and other structures, the building represent no
hazard to human health or phycial safety as described in categories III and IV

6.5.5 Importance Factor

Basic Wind Speed V and Wind Directionality Factor Kd

6.5.4 Basic Wind Speed

6.5.4.4 Wind Directionality Factor

An Importance Factor I

6.5.3 Design Procedure
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App 3.0X Wind Loads

exposure B

Kz 0-15 0.85

20 0.90 Table 6-3

Kh 13.5 0.835 (interpolated) USE 0.9

4

Kzt 1.00 flat terrain

5

G 0.85

6 An Enclosure Classification

A Gust Effect Factor G or Gf

6.5.8  Gust Effect Factor

For rigid structures as defined in Section 6.2, a building having a
fundamental frequency greater than or equal to 1 Hz

h = 13.5' (mean roof building height, eave height shall be used for roof angle
less than or equal to 10 degrees

A Topographial Factor Kzt 

6.5.7 Velocity Pressure Exposure Coefficient

structure, whichever is greater, from an open field that prevents the use of

6.5.6.6 Velocity Pressure Exposure Coefficient
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App 3.0X Wind Loads

south Ag T Area 524.65 FT2

T glass surface 179.6 FT2

Ao T opening 28.5 FT3 (door)

38.6 FT4 (glass)
67.1 FT5

north Ag T Area 524.65 FT2

Ao T opening 0 FT3 (door)

0.69 FT4 (glass)
0.69 FT5

east Ag T Area 336.46 FT2

Ao T opening 20 FT3 (door)

8.95 FT4 (glass)
28.95 FT5

west Ag T Area 336.46 FT2

Ao T opening 20 FT3 (door)

61.33 FT3 (gar. door)

7.27 FT4 (glass)
88.6 FT5

a Ao>1.10Aoi Ao 1.10Aoi

south 67.1 130.064 no
north 0.69 203.115 no
east 28.95 172.029 no
west 88.6 106.414 no

b Ao>0.01Ag Ao 0.01Ag

south 67.1 5.2465 yes
north 0.69 5.2465 yes
east 28.95 3.3646 yes
west 88.6 336.47 yes

For Partially Enclosed, the following must apply:

6.5.9  Enclosure Classifications

Enclosed: The building does not comply with the requirements for open or
partially enclosed buildings; see below
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App 3.0X Wind Loads

7

GCpi 0.18 Enclosed Table 6-5

-0.18

8

(e-w) (n-s)

L 32 25

B 25 32

h 13.5 13.5

Wall 0-8'

Windward 0.80

L/B 1.28
Cp -0.44

L/B 0.78
Cp -0.50
Sidewalls
Cp -0.70

Roof 8' - 16'

Windward:
h/L 0.42 <0.5

Cp

0 to h/2 0'-6.25' -0.90 -0.18
h/2 to h 6.25' - 13.5' -0.90 -0.18
h to 2h 13.5' - 26' -0.50 -0.18
>2h 26' - 32' -0.30 -0.18

Leeward:
h/L 0.42 <0.5

Cp

0 to h/2 0'-6.25' -0.90 -0.18
h/2 to h 6.25' - 13.5' -0.90 -0.18
h to 2h 13.5' - 26' -0.50 -0.18
>2h

Wind blowing (e-w), per 25', Parallel to ridge for all angles

(mean roof heighter)

Leeward: Wind blowing (e-w), per 25'

interpolation equation for L/B bet. 1 and 2

Leeward: Wind blowing (n-s), per 32'

6.5.11.2.1 MWFRS Internal Pressure Coefficient

External pressure coefficients for main wind force resisitng systems, Cp 

(Length of BLDG parallel)
(Length of BLDG perpend.)

Internal Pressure Coefficient GCpi

6.5.11.1 Internal Pressure Coefficient

External Pressure Coefficient Cp or GCpf
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Windward:
h/L 0.54 >0.5

Cp -0.72 0.2
Cp -0.21 0.2

Leeward:
h/L 0.54 >0.5

Cp -0.51 -0.18
Cp -0.60 -0.18

Windward:
h/L 0.54 >0.5

Cp

0 to h/2 0'-6.25' -0.92 -0.18
h/2 to h 6.25' - 13.5' -0.88 -0.18
h to 2h 13.5' - 26' -0.52 -0.18
>2h 26' - 32' -0.33 -0.18

9

Cp = 0.80

Parapet:
Windward:

GCpn 1.8
Leeward:

GCpn -1.1

10

q 0'-15' = 14.98 psf
q 20' = 15.86 psf

11

Walls

Design wind load p or F

6.5.12 Design Wind loads on enclosed and partially enclosed buildings

Design wind pressure for the MWFRS by:  p = qGCp - qi(GCpi) (lbs/ft2)

1' on technical core

Velocity pressure, qz and qh

6.5.10 Velocity Pressure

Calculated by: qz = 0.00256 Kz KztKdV
2I (lbs/ft2)

External positive pressure coefficients on the bottom surface of windward overhang

Roof Overhangs:

6.5.11.5.1 MWFRS - Parapets

External pressure coefficients for main wind force resisitng systems, Cp 

Wind blowing (n-s), per 32', normal to ridge for angles <10

interpolate bet. 0.5 and 1

Parapets / Overhangs

6.5.11.4 MWFRS - Roof Overhangs

from12'-3.5" to 16', angel at 30

interpolate bet. 0.5 and 1

from 8' to 12'-3.5", angel at 15
from12'-3.5" to 16', angel at 30

Wind blowing (s-n), per 32', normal to ridge for angles >10

interpolate bet. 0.5 and 1

from 8' to 12'-3.5", angel at 15
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App 3.0X Wind Loads

Windward: _P _[+ or -]

p 0'-15' = 10.19 2.86 psf
p 20' = 10.79 2.86 psf

p 0'-15' = -5.65 2.86 psf
p 20' = -5.99 2.86 psf

p 0'-15' = -6.37 2.86 psf
p 20' = -6.74 2.86 psf

Sidewalls
p 0'-15' = -8.91 2.86 psf
p 20' = -9.44 2.86 psf

Parapet
p windwrd = 24.27 psf
p leeward = -14.83 psf

Roof

Windward: (+ or -)
p 0'-6.25' -12.14 2.86 psf
p 6.25' - 13.5' -12.14 2.86 psf
p 13.5' - 26' -6.74 2.86 psf
p  26 - 32' -4.05 2.86 psf

Windward:
p 15 degree -9.76 2.86 psf
p 30 degree -2.80 2.86 psf

Windward:
p 0'-6.25' -12.43 2.86 psf
p 6.25' - 13.5' -11.92 2.86 psf
p 13.5' - 26' -6.96 2.86 psf
p  26 - 32' -4.48 2.86 psf

Leeward:
p 15 degree -6.85 2.86 psf
p 30 degree -8.09 2.86 psf

OR

p (Cp= 0.18) -2.43 2.86 psf

Leeward: Wind blowing (e-w), per 25'

Wind blowing (e-w), per 25', Parallel to ridge for all angles

Wind blowing (s-n), per 32', normal to ridge for angles >10

Wind blowing (n-s), per 32', normal to ridge for angles <10

Wind blowing (n-s), per 32', normal to ridge for angles >10

Leeward: Wind blowing (n-s), per 32'
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p (Cp= 0.8) 10.79 2.86 psf
**use 20psf as recommended by PE

12

qh 15.86

GCpi 0.18 Enclosed Table 6-5

-0.18

GCp 0.3 Zone 2

-1.2

Design wind pressure for Components and Cladding by:  p = qhGCp - qhi(GCpi) (lbs/ft2)

Windward: (+ or -)
p' = 4.76 2.85 psf

Leeward: (+ or -)
p = -19.03 2.85 psf

Roof Overhangs

Components and Cladding

Figure 6-11C
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App 3.0X Wind Loads

_Wind Overturning/Uplift Completed By Revised By DCN #

Appendix 3.02 Benoit, Gimbert Glantz, Owens N.A.

Assumptions:

1 Assume building is square for simplicity. 

Calculations:

1 Wind Blowing (e-w) SOUTH ELEVATION:

6.74psf
4.05psf

10.79psf 5.99psf

RA RB

M@B =

= -188471.14 ft-lbs

= -188.47 ft-kips

RA = MB/32'
= -5.89 kips (T)

M@A =

= -32765.72 ft-lbs
= -32.77 ft-kips

RB = MA/32'
= -1.02 kips (T)

Reference Appendix 3.01

12.14psf

25.5 x [-(10.79 x 16' x 8') - (5.99 x 16' x 8') - (12.14 x 13.5' x 25.25') - 
(6.74 x 12.5' x 12.25') - (4.05 x 6' x 3')]

25.5 x [(10.79 x 16' x 8') + (5.99 x 16' x 8') - (12.14 x 13.5' x 6.75') - (6.74 
x 12.5' x 19.25') - (4.05 x 6' x 29')]

Conclusions:  The home does not require additional tie-downs due to the self weight of the structure. 
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2 Wind Blowing (n-s) EAST ELEVATION:
1.55kips   1.28kips

0.9kips 0.343kips

4.17kips 2.39kips

30 deg

1.12kips 0.66kips

14.03 ~15 degrees 1.16kips

1.73kips 2.6kips

RA RB

R1

Ry h
15 degree angle

Rx

19' h = 19.67'
h

x x = 9.5'

9.835'

y y = 2.55'

9.835

R1 = 19.67' x 32' x 6.85psf
Rx = R1 cos75

= 1.116 kips
Ry = R1 sin75

= 4.165 kips

cos (15) =

cos (15) =

sin (15) =
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R1

Ry h
30 degrees, largest angle adjustable rack can be assessed at.

Rx

6' h = 6.93'/2 = 3.465'
h
x x = 3'

3.465'
y y = 1.73'

3.465'

R1 = 8.09psf x 32' x 6.93'
Rx = R1 cos60

= 0.9 kips
Ry = R1 sin60

= 1.55 kips

Overhang:

R1

Ry h

15 degrees

Rx

6' h =2.07'/2 = 1.035
h
x x = 2'

3.465'
y y = 0.53'

3.465'

R1 = 20.00psf x 32' x 2.07'
Rx = R1 cos75

= 0.343 kips
Ry = R1 sin75

= 1.280 kips

M@A =

= 200.77 ft-kips

RB = MA/25.5'

= 7.87 kips (T)

(1.73 x 4) + (1.16 x 9) + (2.6 x 4) + (0.66 x 11.28) + (4.17 x 9.5) + (2.39 x 

21) + (1.12 x 10.55) + (1.28 x 18) + (0.343 x 12.82) + (0.9 x 13.21) + 

(1.55 x 16)

=

cos (15) =

=

cos (15) =

sin (30)

sin (15) =

cos (30) =

cos (30)
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App 3.0X Wind Loads

RA = 4.17 +1.55 + 1.27 + 2.39 - 7.87

= 1.51 kips (T)

3 Wind Blowing (s-n) EAST ELEVATION:

0.54kips

0.31kips

5.93kips

30degrees 0.414kips

1.6kips

15 degrees 0.71kips

2.76kips 1.30kips

RA RB

M@A =

= -58.65 ft-kips

RB = MB/25.5'

= -2.30 kips (T)

RA = 5.93 + 0.54 - 2.30

= 4.17 kips (T)

Living Space Technical Core

(2.76 x 4) + (1.3 x 4) + (0.71 x 9) + (0.414 x 11.28) - (1.6 x 10.55) - (5.93 
x 9.5) - (0.31 x 13.21) - (0.54 x 16)
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App 3.0X Wind Loads

1.55kips    1.28kips

4.17kips 2.39kips

30 deg

15 degrees

40.35 kips 28.98 kips

1.51kips 7.87kips

RA=37.17kips RB=32.16 kips

4 Check Overturning / Uplift on the home: 

Total Weight of TC Trailer = 28.98 kips
Total Weight of LS Trailer = 40.35 kips

Total Weight = 69.33 kips
Due to dead weight:, Reaction at supports are as follows:

RB = [-[(45.86) x 6.5'] - [(34.25) x 19.25']]/25.5
= 32.16 kips (Comp)

RA = 45.86 + 34.25 - RB

= 37.17 kips (Comp)

Worst Wind case is demonstrated in the N-S direction
M@A = 200.77 - [(37.17) x 6.5'] - [(32.16) x 19.25']

= -619.34 ft-kips
RB = MA/25.5'

= -24.29 kips (Comp) GOOD

RA = 4.17 +1.55 +1.27 +2.39 +7.87+1.51 + 29.67-40.35 -34.25
= -26.17 kips (Comp) GOOD

From all Wind cases, the following is summarized:
RB = 32.16 kips  (Comp) > 7.87 kips > 2.30 kips >1.02kips
RA = 37.17 kips (Comp)  > 1.51kips  > 4.17kips > 5.89kips

Hold downs are NOT required due to the compensation of the dead weight of the home. 

Living Space Technical Core

Wind direction (n-s)

The reactions created by the dead weight of the home far exceed the worst case scenario casued by wind 

(200.77ft-kips) in the N-S direction in addition to the other cases check for uplift and overturning. 
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5 Check Connection at Roof Overhang for Uplift:

1 Condition of Overhang Connection, caused by wind uplift:

0.343 kips

1.28 kips

Moment (M) on Upper connection from Wind Uplift , assumed 20psf of wind pressure:
See Appendix3.01 and 3.02 for reference of wind resultant forces.

M = (1.28 kips) (2') + (0.343) (0.64') = 2.78 ft-kips

CHECK Capacity of Screw Connection, from NDS:

Assume 1 screw placed 12" o.c. 
(1.28 kips/ 24') = 53.33 lbs / ft

Select Wood Screws, Table 11M from NDS: 
Smallest Screw Selection Capactiy = 76 lbs

53.33 < 76 GOOD

Results: 1. Hold downs are NOT required due to the compensation of the dead weight of the home. 

3. The screw connection at a maximum of 12" o.c is sufficient to resit wind uplift of roof overhang. 

Type of Connection: Window Frame with Polygal Interior Panels connected to Steel HSS 4 x 4 x 5/16, Self-
Tapping screw connection.

2. The reactions created by the dead weight of the home far exceed the worst case scenario casued by wind 
(200.77ft-kips) in the N-S direction in addition to the other cases check for uplift and overturning. 
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_Shear Design, SIP+Screw Completed By Revised By DCN #

Appendix 3.03 Benoit, Gimbert Glantz, Owens S-38

Assumptions:

_Area

2 Struct Line 7 Struct Line 

A Struct Line

C Struct Line 

F Struct Line

1 Struct Line 8 Struct Line

1

Ref. Appendix 3.02, 3.04

Conclusions:  SIPs are adequate to resist shear placed on the home due to wind loads as analyzed in Appendix 3.02. 

MURUS has conducted Racking tests on a 4 5/8" x 8' x 10' panel. A point load was applied at the top of this panel. Panels were 
combined with the MURUS cam-lock system. The results indicate a failure load of 6421lbf over a 8' length of wall, this value 
indiates a 802.63 lbs/ft. For a 2 x 4 spline connection, a 8' length wall indicates a failure load of 964.38 lbs/ft. See Appendix 
3.04 for further iteration on these numbers. 
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Calculations:

For wind traveling in the East / West direction:

_Area 1 _Area 2 _Area 3 _Area 4

78.32 ft1 86.77 ft2 83.74 ft3 74.21 ft4

_Item _ft2 _psf (windward) _lbs _psf (leeward) _lbs

Area 1 78.32 11.00 861.52 10.00 783.20

Area 2 86.77 11.00 954.47 10.00 867.70

Area 3 83.74 11.00 921.14 10.00 837.40
Area 4 74.21 11.00 816.31 10.00 742.10
Parapet 11.65 11.00 128.15 10.00 116.50
** see diagram of East Elevation on following pages for designated areas
** areas are taken h/2' from ground as specified in ASCE7-05 for Low Rise buildings. 
** leeward values = 6psf, minimum by code is 10psf

VLINE F  = 861.52 + 783.20 = 1644.72 **Shear Resisted by SIPs, Structural Line F

VLINE C   = 954+867+921+837 = 3580.71 **Shear resisted by SIPs Structural Line C 
VLINE A  = 816.31 + 742.10 = 1558.41 **Shear resisted by SIPS on Structural Line A

VPARAPET   = 128.15 + 69.9 = 244.65 **Shear resisted by 2 x framing

Each SIP has the capacity to resist: _capacity   > _force (lbs)

VLINE F  = (16' of SIP) x 964.38lbs/ft = 15430 1644.72 Ok

VLINE C   = (8' of SIP) x 964.38lbs/ft = 7715 3580.71 Ok

VLINE A  = (24' of SIP) x802.63.lbs/ft= 19263 1558.41 Ok
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App 3.0X Wind Loads

At struct line A, 2 x Framing and connection for Parapet must resist shear of:
See Calc 1.01 VPARAPET  = 244.65 lbs

= 0.24 kips

2 For wind traveling in the South / North direction:

_Area 1 _Area 2

174.96 ft2 174.96 ft3

_Area 3 _Area 4 _Area 5 _Area 6

56.81 ft1 179.68 ft2 179.68 ft3 56.81 ft4
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_Item _ft2 _psf (windward) _lbs _psf (leeward) _lbs

Area 1 174.96 10.79 1887.82 0.00
Area 2 174.96 10.79 1887.82 0.00
Area 3 56.81 0.00 10 568.10

Area 4 179.68 0.00 10 1796.80

Area 5 179.68 0.00 10 1796.80

Area 6 56.81 0.00 10 568.10

** see diagram of North elevation on the following pages for area designation
** leeward values = 6.74psf, minimum by code is 10psf

VLINE 1  = 1887.82 + 568.10 2455.92 **Shear Resisted by SIPs of Struct Line 1

VLINE 8   = 1887.82 + 568.11 2455.92 **Shear resisted by SIPs of struct Line 8 

VLINE 2  = 1796.80 **Shear Resisted by SIPs of Struct Line 2
VLINE 7   = 1796.80 **Shear resisted by SIPs of struct Line 7

Each SIP has the capacity to resist: _capacity   > _force (lbs)

VLINE 1  = (11.6' of SIP) x 964.38lbs/ft = 10608.13 2455.92 Ok

VLINE 8   = (11.6' of SIP) x 964.38lbs/ft = 10608.13 2455.92 Ok

VLINE 2  = (8' of Framing) x 650lbs/ft = 5200.00 1796.80 Ok

VLINE 7   = (8' of SIP) x 802.63lbs/ft = 5136.80 1796.80 Ok
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App 3.0X Wind Loads

_Racking Test Completed By Revised By DCN #

Appendix 3.04 MURUS Glantz

From the enclosed report, we can assume the following:

For two (2) 4' x 10'  Murus PUR SIP Panel, with 2 x 4 NO. 2 Grade  Stud connection:
Average Resisted Force 7715  over 8' = 964.38 lbs /ft

For two (2) 4' x 10'  Murus PUR SIP Panel, with five (5) Cam-Lock connection:
Average Resisted Force 6421  over 8' = 802.63 lbs /ft

Conclusions:  SIPs with cam-lock connection retain a 802.63lbs/ft shear resistance. SIPs with 2 x 4 Stud connection retain a 

964.38lbs/ft shear resistance.
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App 3.0X Wind Loads

_Shear Connection Completed By Revised By DCN #

Appendix 3.05
Benoit, 
Grossenbacher

Glantz, Owens S-37

At struct line C, SIP connection to trailer frame must resist:
= 3580.71 lbs
= 3.58 kips

Assume Connection of SIP to trailer Frame resists remaining Shear
1 Assume A325 grade strength bolt
2

3

4

5

Calculations:

1 Try A 325 1/2" diameter bolt every 1' for connecting SIP to Trailer frame:

1'        2'        1' 1'        2'        1'

Check Shear of bolt:

One (1) bolts  A325 PB Type 1 with 1/2" diamter has shear strength of 
Fy = 92 ksi www.portlandbolt.com
Fu = 85 ksi
Fn = 0.4 Fu

= 34 ksi
Ab =   * r2

= 0.196  in2

ØRn = 0.75

ØRn = ØFnAb

= 5.00 kips

Check tearout of bolt through 2 x 6 sill plate:

One (1) bolts  A325 PB Type 1 with 1/2" diamter has shear strength of 
From NDS Table 11.B:

tm = 1.5 in

Reference Appendix 3.03

Conclusions:   For SIP Connection to resist shear from Wind, USE four (4) bolts to resist shear of wind, uplift and overturning forces 

on the home. The bolts are designated as A325 PB Type 1 with 1/2" diameter. Use 8d nails every 3 3/4" o.c. at ends of SIPs to attach 

SIP to 2 x 6 sill and headers as specified by MURUS.

Use 7/16" OSB on eterior surfaces of PUR 6 5/8" PUR SIPs
Assume a 24 to 16 span rating
Nail recommendation by MURUS is 8d

(see diagram below):

Assume connection of 7/16" OSB to 2 x 6 sill plate and header of SIP are resisting same 
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App 3.0X Wind Loads

ts = 0.25 in

Z// = 0.62 kips
Zper = 0.36 kips

For four (4) bolts along structural line C;
4Z// = 2.48 kips

Each bolt has a tearout capacity of :
Z'RT = 2 h x Fv x tscrit where Fv =F'v 0.175 kips

= 6.3 kips >1.87kips Ok
See Appendix 3.02

2

From Table NDS table 4.1 A:
Panel grade OSB,Plywood
Minimum nominal panel thicknes(in.) 7/16"
Minimum Nail penetration in Framing (in.) 1 3/8"
Nail size 8d
Nail spacing at panel edges. 4" > 3.75" as specified by MURUS

Vn = 490 plf

Try 3 1/2" spaced 8d nails with 3/4" edge spacing. 

Vu = 3.58 kips/8' Critical Case at Structural Line C
= 0.4475 klf
= 447.5 plf < 490plf Ok

For structural Line C, four (4) bolts will be used accounting for 20kips of shear.

Results:

Vn = 20kips > Vu = 1.87kips +10kips = 11.87 kips
Vn = 490plf > Vu = 447.5plf for 8d nails at 4" spacing along OSB

where Z is a lateral design value given for the connection of a 1/4" thk A36 plate

The largest Wind force is seen at Structural line C, with 3.58 kips of Shear from Wind:
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Computational Analyses 
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App 4.0X Other Calc / Computational Work

_Steel Header Completed By Revised By DCN #

Appendix 4.01 Milinichik Glantz, Owens S-10

Description:  The following is the STAAD output data details the design of the header along the Southern wall. The critical 

point of deflection occurred from load case 8, giving 0.13893" of deflection under service load. 
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App 4.0X Other Calc / Computational Work

_Truss design 01.28.07 Completed By Revised By DCN #

Appendix 4.02 Milinichik Glantz, Owens S-12

Conclusions:  The following is the STAAD output data for the initial design of the Truss on the north wall of the living 

space. 
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App 4.0X Other Calc / Computational Work

_Truss Design 02.20.07 Completed By Revised By DCN #

Appendix 4.03 Gimbet, Milinichik Glantz, Owens S-45

Conclusions:  The following is the STAAD output data for the design of the Truss on the north wall of the living space. This 

STAAD file is composed of multiple elements including the outriggers to support the truss from the north and south, the 

breezeway steel frame, the living space SIP internal 2 x 6 framing of Southern Pine No.1 dimensional lumber. The 

outriggers in this model are framed out of plane to the 2 x 6 internal supporting lumber of the living space SIP 

design. 
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App 4.0X Other Calc / Computational Work

_Truss Design Completed By Revised By DCN #

Appendix 4.04 Gimbet, Milinichik Glantz, Owens S-45

Conclusions:  The following is the STAAD output data for the design of the Truss on the north wall of the living space. This 

STAAD file is composed of multiple elements including the outriggers to support the truss from  the north and south, the 

breezeway steel frame, the living space SIP internal 2 x 6 framing of Southern Pine No.1 dimensional lumber. The 

outriggers in this model are framed in plane to the 2 x 6 internal supporting lumber of the living space SIP 

design. 
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Untitled
PAGE NO.    1

****************************************************
*                                                  *
*           STAAD.Pro                              *
*           Version  2006    Bld 1002.US           *
*           Proprietary Program of                 *
*           Research Engineers,  Intl.             *
*           Date=    FEB 28, 2007                  *
*           Time=    23:36:23                      *
*                                                  *
*      USER ID: ae                                 *
****************************************************

1. STAAD SPACE
INPUT FILE: S-44 LS Truss Tree Structure with SIPS 4X4 Vier Releases Rev LDs2.STD

2. START JOB INFORMATION
3. ENGINEER DATE 01-FEB-07
4. END JOB INFORMATION
5. INPUT WIDTH 79
6. UNIT FEET KIP
7. JOINT COORDINATES
8. 1 0 0 0; 2 4 0 0; 3 8 0 0; 4 12 0 0; 5 16 0 0; 6 20 0 0; 7 24 0 0; 8 28 0 0
9. 9 32 0 0; 10 0 3.25 0; 11 4 3.25 0; 12 8 3.25 0; 13 12 3.25 0; 14 16 3.25 0

10. 15 20 3.25 0; 16 24 3.25 0; 17 28 3.25 0; 18 32 3.25 0; 19 8 4.375 4.5
11. 20 16 4.375 4.5; 21 24 4.375 4.5; 23 4 2.75 -2; 24 20 2.75 -2; 25 28 2.75 -2
12. 26 0 2.75 -2; 27 32 2.75 -2; 28 4 4.375 4.5; 29 12 4.375 4.5; 30 20 4.375 

4.5
13. 31 28 4.375 4.5; 32 0 0 -13; 33 4 0 -13; 34 8 0 -13; 35 12 0 -13; 36 16 0 

-13
14. 37 20 0 -13; 38 24 0 -13; 39 28 0 -13; 40 32 0 -13; 41 12 2.75 -2
15. MEMBER INCIDENCES
16. 1 1 2; 2 2 3; 3 3 4; 4 4 5; 5 5 6; 6 6 7; 7 7 8; 8 8 9; 9 10 11; 10 11 12
17. 11 12 13; 12 13 14; 13 14 15; 14 15 16; 15 16 17; 16 17 18; 17 10 1; 18 11 2
18. 19 12 3; 20 13 4; 21 14 5; 22 15 6; 23 16 7; 24 17 8; 25 18 9; 26 11 28
19. 27 12 19; 28 13 29; 29 14 20; 30 15 30; 31 16 21; 32 17 31; 34 2 28; 35 3 19
20. 36 4 29; 37 5 20; 38 6 30; 39 7 21; 40 8 31; 41 2 23; 42 41 4; 44 24 6
21. 46 25 8; 55 10 26; 56 26 32; 57 23 33; 58 11 23; 59 12 34; 60 41 35; 61 13 

41
22. 62 14 36; 63 15 37; 64 17 25; 65 16 38; 66 17 39; 67 18 27; 68 27 40; 69 28 

19
23. 70 19 29; 71 29 20; 72 20 30; 73 30 21; 74 21 31
24. DEFINE MATERIAL START
25. ISOTROPIC STEEL
26. E 4.176E+006
27. POISSON 0.3
28. DENSITY 0.489024
29. ALPHA 6.5E-006
30. DAMP 0.03
31. ISOTROPIC SOUTH
32. E 259200
33. POISSON 0.3
34. DENSITY 9.383E-005
35. ALPHA 3E-006
36. END DEFINE MATERIAL
37. MEMBER PROPERTY AMERICAN
38. 1 TO 18 24 TO 26 32 69 TO 74 TABLE ST HSST4X4X0.313
39. MEMBER PROPERTY AMERICAN
40. 55 TO 68 PRIS YD 0.458333 ZD 0.25

Page 1

162 of 219



Untitled
STAAD SPACE                                              -- PAGE NO.    2

41. 19 TO 23 27 TO 31 TABLE ST HSST4X2X0.313
42. 34 TO 42 44 46 TABLE ST HSSP1.66X0.14
43. CONSTANTS
44. BETA 345.96 MEMB 69 TO 74
45. BETA 90 MEMB 19 TO 23
46. MATERIAL STEEL MEMB 1 TO 32 34 TO 42 44 46 69 TO 74
47. MATERIAL SOUTH MEMB 55 TO 68
48. SUPPORTS
49. 1 2 8 9 32 TO 40 PINNED
50. MEMBER RELEASE
51. 34 TO 39 41 42 44 46 START MX MY MZ
52. 34 TO 38 41 42 44 46 END MX MY MZ
53. LOAD 1 LOADTYPE GRAVITY  TITLE SELF-WEIGHT
54. SELFWEIGHT Y -1
55. LOAD 2 LOADTYPE DEAD  TITLE PV LS SIP LS INSUL LS
56. MEMBER LOAD
57. 55 56 67 68 UNI GY -0.0275
58. LOAD 3 LOADTYPE DEAD  TITLE PV LS SIP LS INSUL LS
59. MEMBER LOAD
60. 57 TO 66 UNI GY -0.055
61. LOAD 4 LOADTYPE DEAD  TITLE SKYLIGHT LS
62. MEMBER LOAD
63. 61 62 UNI GY -0.00875
64. LOAD 5 LOADTYPE DEAD  TITLE STL FRAME TRUSS TRUSS
65. MEMBER LOAD
66. 9 TO 16 UNI GY -0.02454
67. LOAD 6 LOADTYPE DEAD  TITLE STL FRAME BZWY OR
68. MEMBER LOAD
69. 69 TO 74 UNI GY -0.03756
70. LOAD 7 LOADTYPE SNOW  TITLE SNOW
71. MEMBER LOAD
72. 55 56 67 68 UNI GY -0.07
73. LOAD 8 LOADTYPE SNOW  TITLE SNOW LS
74. MEMBER LOAD
75. 57 TO 66 UNI GY -0.14
76. LOAD 9 LOADTYPE SNOW  TITLE SNOW TRUSS PV TRUSS EV TRUSS
77. MEMBER LOAD
78. 9 TO 16 UNI GY -0.09355
79. LOAD 10 LOADTYPE SNOW  TITLE SNOW BZWY OR BZWY OR BZWY OR
80. MEMBER LOAD
81. 69 TO 74 UNI GY -0.25063
82. LOAD COMB 11 (1.2) DEAD + (1.6) LIVE
83. 1 1.2 2 1.2 3 1.2 4 1.2 5 1.2 6 1.2 7 1.6 8 1.6 9 1.6 10 1.6
84. LOAD COMB 12 SERVICE LOAD
85. 1 1.0 2 1.0 3 1.0 4 1.0 5 1.0 6 1.0 7 1.0 8 1.0 9 1.0 10 1.0
86. PERFORM ANALYSIS
STAAD SPACE                                              -- PAGE NO.    3

P R O B L E M   S T A T I S T I C S
-----------------------------------

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS =    40/    63/    13
ORIGINAL/FINAL BAND-WIDTH=    36/     7/     45 DOF
TOTAL PRIMARY LOAD CASES =   10, TOTAL DEGREES OF FREEDOM =    201
SIZE OF STIFFNESS MATRIX =       10 DOUBLE  KILO-WORDS
REQRD/AVAIL. DISK SPACE  =     12.2/ 151549.2 MB

Page 2

163 of 219



Untitled
ZERO STIFFNESS IN DIRECTION 1 AT JOINT     24 EQN.NO.     136

LOADS APPLIED OR DISTRIBUTED HERE FROM ELEMENTS WILL BE IGNORED.
THIS MAY BE DUE TO ALL MEMBERS AT THIS JOINT BEING RELEASED OR
EFFECTIVELY RELEASED IN THIS DIRECTION.

ZERO STIFFNESS IN DIRECTION 4 AT JOINT     24 EQN.NO.     139
ZERO STIFFNESS IN DIRECTION 5 AT JOINT     24 EQN.NO.     140
ZERO STIFFNESS IN DIRECTION 6 AT JOINT     24 EQN.NO.     141

***WARNING -  INSTABILITY AT JOINT    24   DIRECTION = FZ
PROBABLE CAUSE SINGULAR-ADDING WEAK SPRING
K-MATRIX DIAG=  1.5366646E+02 L-MATRIX DIAG=  0.0000000E+00 EQN NO     138
***NOTE - VERY WEAK SPRING ADDED FOR STABILITY

**NOTE** STAAD DETECTS INSTABILITIES AS EXCESSIVE LOSS OF SIGNIFICANT DIGITS
DURING DECOMPOSITION. WHEN A DECOMPOSED DIAGONAL IS LESS THAN THE
BUILT-IN REDUCTION FACTOR TIMES THE ORIGINAL STIFFNESS MATRIX DIAGONAL,
STAAD PRINTS A SINGULARITY NOTICE. THE BUILT-IN REDUCTION FACTOR
IS   1.000E-09

THE ABOVE CONDITIONS COULD ALSO BE CAUSED BY VERY STIFF OR VERY WEAK
ELEMENTS AS WELL AS TRUE SINGULARITIES.

87. LOAD LIST 11 12
88. PRINT JOINT DISPLACEMENTS ALL
STAAD SPACE                                              -- PAGE NO.    4

JOINT DISPLACEMENT (INCH RADIANS)    STRUCTURE TYPE = SPACE
------------------

JOINT  LOAD   X-TRANS   Y-TRANS   Z-TRANS   X-ROTAN   Y-ROTAN   Z-ROTAN

1   11    0.00000   0.00000   0.00000   0.00050   0.00035   0.00045
12    0.00000   0.00000   0.00000   0.00033   0.00026   0.00030

2   11    0.00000   0.00000   0.00000   0.00059  -0.00071  -0.00396
12    0.00000   0.00000   0.00000   0.00037  -0.00054  -0.00266

3   11   -0.00217  -0.73964   0.08205   0.00331  -0.00320  -0.01722
12   -0.00146  -0.49698   0.06111   0.00207  -0.00229  -0.01157

4   11   -0.00187  -1.53099   0.26348   0.00334  -0.00301  -0.01091
12   -0.00126  -1.02917   0.18840   0.00197  -0.00210  -0.00734

5   11    0.00002  -1.82978   0.32074   0.00455   0.00043   0.00013
12    0.00001  -1.23022   0.22898   0.00273   0.00029   0.00009

6   11    0.00190  -1.52032   0.23308   0.00491   0.00314   0.01096
12    0.00128  -1.02196   0.16810   0.00302   0.00219   0.00737

7   11    0.00218  -0.73378   0.06781   0.00414   0.00274   0.01707
12    0.00147  -0.49301   0.05160   0.00262   0.00198   0.01148

8   11    0.00000   0.00000   0.00000   0.00144   0.00064   0.00393
12    0.00000   0.00000   0.00000   0.00094   0.00049   0.00264

9   11    0.00000   0.00000   0.00000   0.00072  -0.00030  -0.00044
12    0.00000   0.00000   0.00000   0.00048  -0.00023  -0.00029

10   11    0.01286   0.00044  -0.00712  -0.00161   0.00037   0.00053
12    0.00865   0.00029  -0.00481  -0.00108   0.00026   0.00036

11   11    0.01350  -0.00246   0.01164   0.00045  -0.00200  -0.00469
12    0.00908  -0.00166   0.00744   0.00029  -0.00134  -0.00314

12   11    0.01101  -0.74002   0.19014   0.00032  -0.00443  -0.01700
12    0.00740  -0.49724   0.12758   0.00006  -0.00299  -0.01143

13   11    0.00606  -1.52965   0.37807   0.00271  -0.00303  -0.01098
12    0.00408  -1.02828   0.25414   0.00153  -0.00204  -0.00738
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14   11   -0.00048  -1.83035   0.45511   0.00074   0.00003   0.00010

12   -0.00031  -1.23060   0.30597   0.00016   0.00002   0.00007
15   11   -0.00699  -1.52095   0.37624   0.00055   0.00306   0.01105

12   -0.00469  -1.02238   0.25290   0.00010   0.00206   0.00743
16   11   -0.01191  -0.73421   0.18828  -0.00004   0.00435   0.01687

12   -0.00800  -0.49331   0.12633  -0.00018   0.00293   0.01134
17   11   -0.01439  -0.00390   0.01446  -0.00135   0.00194   0.00468

12   -0.00966  -0.00263   0.00933  -0.00092   0.00130   0.00314
18   11   -0.01375   0.00044  -0.00722  -0.00191  -0.00027  -0.00049

12   -0.00923   0.00029  -0.00488  -0.00128  -0.00019  -0.00033
19   11   -0.00320  -0.91674   0.23579   0.00389  -0.00448  -0.01858

12   -0.00212  -0.60703   0.15600   0.00244  -0.00297  -0.01233
20   11   -0.00319  -2.02705   0.50465   0.00482  -0.00005  -0.00021

12   -0.00211  -1.34411   0.33458   0.00291  -0.00003  -0.00014
21   11   -0.00319  -0.92690   0.23788   0.00462   0.00454   0.01882

12   -0.00211  -0.61375   0.15738   0.00293   0.00302   0.01248
23   11    0.02855  -0.00716   0.00940  -0.00459  -0.00163  -0.00478

12    0.01924  -0.00502   0.00605  -0.00309  -0.00110  -0.00321
24   11    0.00000-150.74271-204.94771   0.00000   0.00000   0.00000

12    0.00000-125.35497-170.78975   0.00000   0.00000   0.00000
25   11   -0.03287   0.00593   0.01165   0.00131   0.00194   0.00468

12   -0.02215   0.00374   0.00750   0.00087   0.00130   0.00314
STAAD SPACE                                              -- PAGE NO.    5

JOINT DISPLACEMENT (INCH RADIANS)    STRUCTURE TYPE = SPACE
------------------

JOINT  LOAD   X-TRANS   Y-TRANS   Z-TRANS   X-ROTAN   Y-ROTAN   Z-ROTAN

26   11    0.00791  -0.14603   0.03041  -0.00902   0.00031   0.00055
12    0.00506  -0.09821   0.02043  -0.00606   0.00022   0.00037

27   11   -0.01058  -0.15167   0.03172  -0.00919  -0.00025  -0.00050
12   -0.00684  -0.10200   0.02132  -0.00618  -0.00017  -0.00034

28   11   -0.00323  -0.04646   0.02404   0.00145  -0.00407  -0.01656
12   -0.00214  -0.03013   0.01548   0.00092  -0.00270  -0.01097

29   11   -0.00319  -1.70764   0.42356   0.00388  -0.00307  -0.01257
12   -0.00212  -1.13198   0.28071   0.00233  -0.00204  -0.00835

30   11   -0.00319  -1.72367   0.42712   0.00507   0.00303   0.01247
12   -0.00211  -1.14260   0.28308   0.00312   0.00201   0.00828

31   11   -0.00317  -0.04372   0.02551   0.00217   0.00406   0.01672
12   -0.00210  -0.02826   0.01645   0.00141   0.00269   0.01108

32   11    0.00000   0.00000   0.00000   0.01438   0.00015   0.00059
12    0.00000   0.00000   0.00000   0.00967   0.00009   0.00040

33   11    0.00000   0.00000   0.00000   0.01888  -0.00071  -0.00501
12    0.00000   0.00000   0.00000   0.01270  -0.00047  -0.00336

34   11    0.00000   0.00000   0.00000   0.03416  -0.00408  -0.01709
12    0.00000   0.00000   0.00000   0.02304  -0.00274  -0.01149

35   11    0.00000   0.00000   0.00000   0.03354  -0.00257  -0.01109
12    0.00000   0.00000   0.00000   0.02274  -0.00173  -0.00746

36   11    0.00000   0.00000   0.00000   0.04539   0.00002   0.00010
12    0.00000   0.00000   0.00000   0.03085   0.00001   0.00007

37   11    0.00000   0.00000   0.00000   0.04153   0.00258   0.01117
12    0.00000   0.00000   0.00000   0.02806   0.00173   0.00751

38   11    0.00000   0.00000   0.00000   0.03428   0.00405   0.01694
12    0.00000   0.00000   0.00000   0.02312   0.00272   0.01139

39   11    0.00000   0.00000   0.00000   0.02794   0.00072   0.00498
12    0.00000   0.00000   0.00000   0.01879   0.00048   0.00334

40   11    0.00000   0.00000   0.00000   0.01453  -0.00019  -0.00051
12    0.00000   0.00000   0.00000   0.00977  -0.00012  -0.00035
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41   11    0.01124  -1.47100   0.36255  -0.00072  -0.00290  -0.01101

12    0.00761  -0.99571   0.24543  -0.00072  -0.00195  -0.00741

************** END OF LATEST ANALYSIS RESULT **************

89. PRINT SUPPORT REACTION ALL
STAAD SPACE                                              -- PAGE NO.    6

SUPPORT REACTIONS -UNIT KIP  FEET    STRUCTURE TYPE = SPACE
-----------------

JOINT  LOAD   FORCE-X   FORCE-Y   FORCE-Z     MOM-X     MOM-Y     MOM Z

1   11     -1.59     -3.58     -0.48      0.00      0.00      0.00
12     -1.07     -2.39     -0.30      0.00      0.00      0.00

2   11     13.09     22.82      0.17      0.00      0.00      0.00
12      8.79     15.33     -0.01      0.00      0.00      0.00

8   11    -13.08     23.34      1.08      0.00      0.00      0.00
12     -8.78     15.67      0.60      0.00      0.00      0.00

9   11      1.58     -3.56     -0.57      0.00      0.00      0.00
12      1.06     -2.37     -0.36      0.00      0.00      0.00

32   11      0.00      1.06      1.27      0.00      0.00      0.00
12      0.00      0.71      0.86      0.00      0.00      0.00

33   11      0.00      0.92     -1.48      0.00      0.00      0.00
12      0.00      0.64     -0.93      0.00      0.00      0.00

34   11      0.00      1.30     -0.79      0.00      0.00      0.00
12      0.00      0.88     -0.50      0.00      0.00      0.00

35   11      0.00      1.66      1.13      0.00      0.00      0.00
12      0.00      1.12      0.76      0.00      0.00      0.00

36   11      0.00      1.74      0.53      0.00      0.00      0.00
12      0.00      1.18      0.36      0.00      0.00      0.00

37   11      0.00      1.74      0.79      0.00      0.00      0.00
12      0.00      1.17      0.53      0.00      0.00      0.00

38   11      0.00      1.32     -0.72      0.00      0.00      0.00
12      0.00      0.90     -0.45      0.00      0.00      0.00

39   11      0.00      0.91     -2.23      0.00      0.00      0.00
12      0.00      0.63     -1.43      0.00      0.00      0.00

40   11      0.00      1.07      1.29      0.00      0.00      0.00
12      0.00      0.72      0.87      0.00      0.00      0.00

************** END OF LATEST ANALYSIS RESULT **************

90. PRINT MAXFORCE ENVELOPE ALL
STAAD SPACE                                              -- PAGE NO.    7

MEMBER FORCE ENVELOPE
---------------------

ALL UNITS ARE KIP  FEET

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS
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MEMB          FY/    DIST  LD        MZ/    DIST  LD

FZ     DIST  LD        MY     DIST  LD        FX     DIST  LD

1 MAX     -1.52   0.00   12       6.65   4.00   11
0.24   0.00   11       0.96   4.00   11      0.00     0.00   11

MIN     -2.33   4.00   11      -2.54   0.00   11
0.18   4.00   12       0.00   0.00   12      0.00     4.00   12

2 MAX      6.35   0.00   11      18.76   0.00   11
0.33   0.00   11       1.80   4.00   11      5.38 C   0.00   11

MIN      4.21   4.00   12      -6.52   4.00   11
0.18   4.00   12       0.44   0.00   12      3.62 C   4.00   12

3 MAX      3.21   0.00   11       3.48   0.00   11
-0.59   0.00   12       1.67   0.00   11      0.51 T   0.00   12

MIN      2.11   4.00   12      -9.24   4.00   11
-0.88   4.00   11      -1.85   4.00   11      0.75 T   4.00   11

4 MAX      1.13   0.00   11      -1.92   0.00   12
0.13   0.00   11      -0.93   4.00   12      3.15 T   0.00   12

MIN      0.71   4.00   12      -7.26   4.00   11
0.08   4.00   12      -1.85   0.00   11      4.68 T   4.00   11

5 MAX     -0.77   0.00   12      -1.74   4.00   12
0.06   0.00   11      -0.79   4.00   12      3.12 T   0.00   12

MIN     -1.21   4.00   11      -7.32   0.00   11
0.04   4.00   12      -1.36   0.00   11      4.65 T   4.00   11

6 MAX     -2.06   0.00   12       3.42   4.00   11
0.66   0.00   11       1.51   4.00   11      0.47 T   0.00   12

MIN     -3.14   4.00   11      -9.00   0.00   11
0.45   4.00   12      -1.14   0.00   11      0.70 T   4.00   11

7 MAX     -4.18   0.00   12      18.62   4.00   11
-0.21   0.00   12       1.68   0.00   11      5.40 C   0.00   11

MIN     -6.31   4.00   11      -6.48   0.00   11
-0.36   4.00   11       0.25   4.00   11      3.63 C   4.00   12

8 MAX      2.32   0.00   11       6.60   0.00   11
-0.17   0.00   12       0.87   0.00   11      0.00     0.00   11

MIN      1.51   4.00   12      -2.54   4.00   11
-0.22   4.00   11      -0.01   4.00   12      0.00     4.00   12

9 MAX     -1.51   0.00   12       7.96   4.00   11
0.55   0.00   11       2.20   4.00   11      1.07 T   0.00   12

STAAD SPACE                                              -- PAGE NO.    8

MIN     -3.04   4.00   11      -2.63   0.00   11
0.37   4.00   12      -0.01   0.00   11      1.59 T   4.00   11

10 MAX      6.32   0.00   11      17.78   0.00   11
-0.44   0.00   12       2.44   0.00   11      6.17 C   0.00   11

MIN      3.72   4.00   12      -5.92   4.00   11
-0.66   4.00   11      -0.20   4.00   11      4.15 C   4.00   12

11 MAX      3.62   0.00   11       3.94   0.00   11
-0.16   0.00   12      -0.12   0.00   12     12.26 C   0.00   11

MIN      1.91   4.00   12      -8.96   4.00   11
-0.24   4.00   11      -1.12   4.00   11      8.24 C   4.00   12

12 MAX      1.47   0.00   11      -1.80   0.00   12
-0.09   0.00   12      -0.77   0.00   12     16.18 C   0.00   11

MIN      0.46   4.00   12      -6.99   4.00   11
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-0.13   4.00   11      -1.67   4.00   11     10.88 C   4.00   12

13 MAX     -0.51   0.00   12      -1.67   4.00   12
0.13   0.00   11      -0.76   4.00   12     16.14 C   0.00   11

MIN     -1.54   4.00   11      -7.07   0.00   11
0.09   4.00   12      -1.66   0.00   11     10.84 C   4.00   12

14 MAX     -1.88   0.00   12       3.96   4.00   11
0.28   0.00   11      -0.03   4.00   12     12.19 C   0.00   11

MIN     -3.58   4.00   11      -8.79   0.00   11
0.18   4.00   12      -1.15   0.00   11      8.19 C   4.00   12

15 MAX     -3.65   0.00   12      17.51   4.00   11
0.62   0.00   11       2.36   4.00   11      6.14 C   0.00   11

MIN     -6.21   4.00   11      -5.77   0.00   11
0.42   4.00   12      -0.14   0.00   11      4.12 C   4.00   12

16 MAX      3.02   0.00   11       7.89   0.00   11
-0.34   0.00   12       2.02   0.00   11      1.06 T   0.00   12

MIN      1.50   4.00   12      -2.61   4.00   11
-0.50   4.00   11       0.01   4.00   11      1.58 T   4.00   11

17 MAX      1.59   0.00   11       2.63   0.00   11
0.72   0.00   11      -0.01   3.25   12      0.87 T   3.25   12

MIN      1.07   3.25   12      -2.54   3.25   11
0.49   3.25   12      -2.36   0.00   11      1.37 T   0.00   11

18 MAX     -5.17   0.00   12      12.10   3.25   11
-0.27   0.00   12       0.62   0.00   11      7.52 C   3.25   11

MIN     -7.70   3.25   11     -12.93   0.00   11
-0.43   3.25   11      -0.78   3.25   11      5.03 C   0.00   12

19 MAX      1.08   0.00   11       2.70   0.00   11
6.14   0.00   11       9.99   3.25   11      0.85 C   3.25   11

MIN      0.72   3.25   12      -0.80   3.25   11
4.12   3.25   12      -9.95   0.00   11      0.55 C   0.00   12

20 MAX     -0.07   0.00   12       0.35   3.25   11
3.93   0.00   11       6.38   3.25   11      1.92 T   3.25   12

STAAD SPACE                                              -- PAGE NO.    9

MIN     -0.09   3.25   11       0.03   0.00   12
2.64   3.25   12      -6.39   0.00   11      2.94 T   0.00   11

21 MAX      0.90   0.00   11       2.67   0.00   11
-0.03   0.00   12       0.06   0.00   11      1.26 C   3.25   11

MIN      0.59   3.25   12      -0.25   3.25   11
-0.04   3.25   11      -0.06   3.25   11      0.82 C   0.00   12

22 MAX      1.06   0.00   11       3.10   0.00   11
-2.65   0.00   12       6.42   0.00   11      1.40 C   3.25   11

MIN      0.69   3.25   12      -0.33   3.25   11
-3.94   3.25   11      -6.40   3.25   11      0.91 C   0.00   12

23 MAX      1.17   0.00   11       3.23   0.00   11
-4.09   0.00   12       9.86   0.00   11      0.97 C   3.25   11

MIN      0.78   3.25   12      -0.57   3.25   11
-6.08   3.25   11      -9.90   3.25   11      0.63 C   0.00   12

24 MAX      7.61   0.00   11      12.80   0.00   11
0.63   0.00   11      -0.34   3.25   12     11.93 C   3.25   11

MIN      5.11   3.25   12     -11.95   3.25   11
0.44   3.25   12      -2.60   0.00   11      7.99 C   0.00   12
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25 MAX     -1.06   0.00   12       2.54   3.25   11
0.79   0.00   11      -0.14   3.25   12      0.86 T   3.25   12

MIN     -1.58   3.25   11      -2.61   0.00   11
0.53   3.25   12      -2.77   0.00   11      1.36 T   0.00   11

26 MAX     -0.04   0.00   12       0.72   4.64   11
0.07   0.00   11      -0.12   4.64   12      1.90 T   0.00   12

MIN     -0.17   4.64   11       0.10   0.00   12
0.05   4.64   12      -0.50   0.00   11      2.92 T   4.64   11

27 MAX      0.69   0.00   11       2.35   0.00   11
-0.03   0.00   12       0.08   0.00   11      1.43 T   0.00   12

MIN      0.42   4.64   12      -0.72   4.64   11
-0.05   4.64   11      -0.13   4.64   11      2.19 T   4.64   11

28 MAX      0.03   0.00   11       0.29   0.00   11
-0.01   0.00   12       0.00   0.00   11      0.96 T   0.00   12

MIN     -0.03   4.64   12       0.17   1.93   12
-0.01   4.64   11      -0.05   4.64   11      1.48 T   4.64   11

29 MAX      0.51   0.00   11       2.06   0.00   11
-0.01   0.00   12       0.02   0.00   11      0.34 T   0.00   12

MIN      0.30   4.64   12      -0.20   4.64   11
-0.01   4.64   11      -0.02   4.64   11      0.54 T   4.64   11

30 MAX      0.56   0.00   11       2.26   0.00   11
0.00   0.00   12       0.04   0.00   11      0.17 T   0.00   12

MIN      0.33   4.64   12      -0.21   4.64   11
-0.01   4.64   11       0.01   4.64   12      0.30 T   4.64   11

31 MAX      0.75   0.00   11       2.74   0.00   11
0.03   0.00   11       0.09   4.64   11      1.39 T   0.00   12

STAAD SPACE                                              -- PAGE NO.   10

MIN      0.46   4.64   12      -0.62   4.64   11
0.02   4.64   12      -0.05   0.00   11      2.13 T   4.64   11

32 MAX      0.36   0.00   11       2.18   0.00   11
-0.08   0.00   12       0.60   0.00   11      1.46 T   0.00   12

MIN      0.20   4.64   12       0.42   4.64   12
-0.11   4.64   11       0.05   4.64   12      2.27 T   4.64   11

34 MAX      0.01   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      3.65 C   0.00   11

MIN     -0.01   6.28   11      -0.01   3.14   11
0.00   6.28   11       0.00   5.75   11      2.38 C   6.28   12

35 MAX      0.01   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      3.19 C   0.00   11

MIN     -0.01   6.28   11      -0.01   3.14   11
0.00   6.28   11       0.00   5.75   11      2.08 C   6.28   12

36 MAX      0.01   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      2.02 C   0.00   11

MIN     -0.01   6.28   11      -0.01   3.14   11
0.00   6.28   11       0.00   5.75   11      1.31 C   6.28   12

37 MAX      0.01   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      1.37 C   0.00   11

MIN     -0.01   6.28   11      -0.01   3.14   11
0.00   6.28   11       0.00   5.75   11      0.88 C   6.28   12
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38 MAX      0.01   0.00   11       0.00   0.00   11

0.00   0.00   12       0.00   0.00   11      0.64 C   0.00   11
MIN     -0.01   6.28   11      -0.01   3.14   11

0.00   6.28   11       0.00   5.75   11      0.40 C   6.28   12

39 MAX      0.00   0.00   12       0.03   6.28   11
0.03   0.00   11       0.17   6.28   11      3.06 C   0.00   11

MIN     -0.01   6.28   11       0.00   1.05   12
0.02   6.28   12       0.00   0.00   12      2.00 C   6.28   12

40 MAX      0.00   0.00   12       0.05   6.28   11
0.06   0.00   11       0.23   6.28   11      2.94 C   0.00   11

MIN     -0.02   6.28   11      -0.03   0.00   11
0.04   6.28   12      -0.16   0.00   11      1.90 C   6.28   12

41 MAX      0.00   0.00   11       0.00   0.00   11
0.00   0.00   11       0.00   3.12   11      5.03 C   0.00   11

MIN      0.00   3.40   11       0.00   1.70   11
0.00   3.40   12       0.00   3.40   12      3.38 C   3.40   12

42 MAX      0.00   0.00   11       0.00   0.00   11
0.00   0.00   11       0.00   3.12   11      4.33 C   3.40   11

MIN      0.00   3.40   11       0.00   1.70   11
0.00   3.40   12       0.00   3.40   12      2.88 C   0.00   12

44 MAX      0.00   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      0.01 C   3.40   11
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MIN      0.00   3.40   11       0.00   1.70   11
0.00   3.40   11       0.00   3.12   11      0.00 C   0.00   12

46 MAX      0.00   0.00   11       0.00   0.00   11
0.00   0.00   12       0.00   0.00   11      0.92 C   3.40   11

MIN      0.00   3.40   11       0.00   1.70   11
0.00   3.40   11       0.00   3.12   11      0.61 C   0.00   12

55 MAX      1.16   0.00   11       2.97   0.00   11
0.00   0.00   12       0.01   0.00   11      1.09 C   2.06   11

MIN      0.59   2.06   12       0.58   2.06   12
0.00   2.06   11       0.00   2.06   12      0.69 C   0.00   12

56 MAX      0.87   0.00   11       0.87   0.00   11
0.00   0.00   12       0.00   0.00   11      1.49 C  11.34   11

MIN     -0.72  11.34   11      -1.84   6.61   11
0.00  11.34   11       0.00  11.34   12      0.74 C   0.00   12

57 MAX      1.94   0.00   11       3.88   0.00   11
0.00   0.00   11       0.00  11.34   11      0.75 T  11.34   12

MIN     -1.25  11.34   11      -2.78   6.61   11
0.00  11.34   12      -0.03   0.00   11      2.01 T   0.00   11

58 MAX     -1.44   0.00   12       3.88   2.06   11
0.00   0.00   11      -0.02   2.06   12      2.55 T   2.06   12

MIN     -2.72   2.06   11      -1.14   0.00   11
0.00   2.06   12      -0.03   0.00   11      4.04 T   0.00   11

59 MAX      2.32   0.00   11       5.79   0.00   11
0.00   0.00   11       0.00  13.40   11      0.27 T  13.40   12

MIN     -1.45  13.40   11      -3.73   7.82   11
0.00  13.40   12      -0.01   0.00   11      1.39 T   0.00   11

60 MAX      1.85   0.00   11       2.89   0.00   11
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0.00   0.00   11       0.00  11.34   12      1.50 C  11.34   11

MIN     -1.34  11.34   11      -3.19   6.61   11
0.00  11.34   12      -0.01   0.00   11      0.47 C   0.00   12

61 MAX     -1.02   0.00   12       2.89   2.06   11
0.00   0.00   11      -0.01   2.06   12      0.61 T   2.06   12

MIN     -2.16   2.06   11      -0.95   0.00   11
0.00   2.06   12      -0.01   0.00   11      1.07 T   0.00   11

62 MAX      2.35   0.00   11       5.26   0.00   11
0.00   0.00   12       0.00   0.00   11      0.93 C  13.40   11

MIN     -1.56  13.40   11      -4.17   7.82   11
0.00  13.40   11       0.00  13.40   11      0.04 T   0.00   11

63 MAX      2.28   0.00   11       5.24   0.00   11
0.00   0.00   12       0.01   0.00   11      1.19 C  13.40   11

MIN     -1.49  13.40   11      -3.96   7.82   11
0.00  13.40   11       0.00  13.40   12      0.17 C   0.00   12

64 MAX     -0.18   0.00   12       0.00   2.06   12
0.00   0.00   12       0.00   2.06   11      0.23 T   2.06   12
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MIN     -0.84   2.06   11      -1.14   0.00   11
0.00   2.06   11       0.00   1.89   11      0.49 T   0.00   11

65 MAX      2.31   0.00   11       5.76   0.00   11
0.00   0.00   12       0.01   0.00   11      0.22 T  13.40   12

MIN     -1.46  13.40   11      -3.74   7.82   11
0.00  13.40   11       0.00  13.40   12      1.32 T   0.00   11

66 MAX      2.34   0.00   11       6.15   0.00   11
0.00   0.00   12       0.03   0.00   11      1.24 T  13.40   12

MIN     -1.43  13.40   11      -3.58   7.82   11
0.00  13.40   11       0.00  13.40   12      2.89 T   0.00   11

67 MAX      1.16   0.00   11       2.93   0.00   11
0.00   0.00   11       0.00   2.06   12      1.11 C   2.06   11

MIN      0.59   2.06   12       0.56   2.06   12
0.00   2.06   12       0.00   0.00   11      0.70 C   0.00   12

68 MAX      0.87   0.00   11       0.84   0.00   11
0.00   0.00   11       0.00  11.34   12      1.51 C  11.34   11

MIN     -0.72  11.34   11      -1.85   6.61   11
0.00  11.34   12       0.00   0.00   11      0.75 C   0.00   12

69 MAX      1.66   0.00   11       3.07   0.00   11
0.23   0.00   11       0.03   2.00   11      0.05 T   0.00   12

MIN     -0.14   4.00   11       0.01   3.67   11
-0.22   4.00   11      -0.20   0.00   11      0.07 T   4.00   11

70 MAX      2.09   0.00   11       0.14   0.00   11
0.33   0.00   11       0.17   3.00   11      0.02 T   0.00   12

MIN      0.20   4.00   12      -4.62   4.00   11
-0.12   4.00   11      -0.32   0.00   11      0.02 T   4.00   11

71 MAX      1.27   0.00   11      -3.00   0.00   12
0.14   0.00   11       0.14   1.33   11      0.01 T   0.00   11

MIN     -0.52   4.00   11      -6.30   2.67   11
-0.31   4.00   11      -0.28   4.00   11      0.01 T   4.00   12

72 MAX      0.61   0.00   11      -3.22   4.00   12
0.32   0.00   11       0.16   3.00   11      0.00 C   0.00   11
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MIN     -1.18   4.00   11      -6.40   1.33   11

-0.13   4.00   11      -0.30   0.00   11      0.00 T   4.00   12

73 MAX     -0.25   0.00   12       0.13   4.00   11
0.12   0.00   11       0.16   1.00   11      0.01 C   0.00   11

MIN     -2.16   4.00   11      -4.94   0.00   11
-0.33   4.00   11      -0.33   4.00   11      0.00 C   4.00   12

74 MAX      0.05   0.00   11       3.28   4.00   11
0.18   0.00   11       0.06   1.67   11      0.04 T   0.00   12

MIN     -1.74   4.00   11      -0.10   0.00   11
-0.27   4.00   11      -0.26   4.00   11      0.05 T   4.00   11

STAAD SPACE                                              -- PAGE NO.   13

********** END OF FORCE ENVELOPE FROM INTERNAL STORAGE **********

91. FINISH

*********** END OF THE STAAD.Pro RUN ***********

**** DATE= FEB 28,2007   TIME= 23:36:25 ****
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App 4.0X Other Calc / Computational Work

_Truss Design Completed By Revised By DCN #

Appendix 4.05 Benoit Glantz, Owens S-40

Conclusions:  The following is the RISA output data to check the design of the Living Space truss with added wind load 

from  distribution calculations as described in Appendix 3.03. 
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App 4.0X Other Calc / Computational Work

_SIP Design Completed By Revised By DCN #

Appendix 4.06 MURUS Glantz, Owens

Conclusions:  The following is a description of the loads used to assess the deflection seen in the SIPs for the roof design 

of the home. MURUS has used a 30psf snow load (please note this load is less than the 35psf used throughout the rest of

the structural design, however, is an acceptable number for the State College and DC region) and additional 15psf as 

designated for dead load. The mechanical core roof is a green roof and loads are adjusted to account for this. 

179 of 219



        THE MURUS COMPANY 

P.O. BOX 220, 3234 ROUTE 549 

MANSFIELD, PA 16933 

(570) 549-2100 (570) 549-2101 FAX 

E-mail: info@murus.com 

www.murus.com 

 

Page 1 of 1 
Kenzie:Users:salgimbert:Desktop:PSU-SolarD Span Calcs R1.doc 

March 2, 2007 
 
Sally, 
 
This is in response to your email to Chris Bloom and me today.  This is revised for a 
snow load of 30psf.  The 2X Lumber that we use in our calculations is mixed southern 
pine no. 2 or better.  This is different than we gave you in our most recent phone 
conversation.  The span that is input to our panel program is along the horizontal.  Sorry 
I didn’t mention that in the last letter. 
 
Living Space: 
 
Input -   Panel: 6 5/8” OSB/OSB PUR with (2) 2X splines 
  Loading:  simple span; 3:12 slope; 12ft horizontal span; 15psf DL;  

30psf SL 
 
Results - Total load deflection over span = 1/261 
  Live load deflection over span = 1/391 
  Normal stress in OSB skins = ± 213psi < 780psi allowable 
  Shear stress in core = 1.8psi < 6psi allowable 
 
Breezeway: 
 
Input -   Panel: 4 5/8” OSB/OSB PUR with (2) 2X splines 

Loading:  overhang; 2:12 slope; 4ft horizontal span; 3ft-9in horizontal 
overhang; 15psf DL; 30psf SL 

 
Results -   Total load deflection over span = 1/268 
  Live load deflection over span = 1/402 
  Normal stress in OSB skins = ± 173psi < 780psi allowable 
  Shear stress in core = 0.9psi < 6psi allowable 
 
Mechanical Core: 
 
Input -   Panel: 6 5/8” OSB/OSB PUR with no splines 
  Loading:  simple span; 0:12 slope; 7ft span; 15psf DL; 30psf SL 
 
Results - Total load deflection over span = 1/349 
  Live load deflection over span = 1/524 
  Normal stress in OSB skins = ± 288psi < 780psi allowable 
  Shear stress in core = 1.9psi < 6psi allowable 
 
Thanks, 
 
Joshua R. Sherman 
Structural Engineer 
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P.O. BOX 220, 3234 ROUTE 549 

MANSFIELD, PA 16933 
(570) 549-2100 (570) 549-2101 FAX 
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Page 1 of 1 
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March 4, 2007 
 
Steve, 
 
This is in response to your email to Chris Bloom today.  This is revised for dead load of 
40 PSF and a Snow load of 35 PSF on the Mechanical Core roof.   
 
Living Space: 
 
Input -   Panel: 6 5/8” OSB/OSB PUR with (2) 2X splines 
  Loading:  simple span; 3:12 slope; 12ft horizontal span; 15psf DL;  

30psf SL 
 
Results - Total load deflection over span = 1/261 
  Live load deflection over span = 1/391 
  Normal stress in OSB skins = ± 213psi < 780psi allowable 
  Shear stress in core = 1.8psi < 6psi allowable 
 
Breezeway: 
 
Input -   Panel: 4 5/8” OSB/OSB PUR with (2) 2X splines 

Loading:  overhang; 2:12 slope; 4ft horizontal span; 3ft-9in horizontal 
overhang; 15psf DL; 30psf SL 

 
Results -   Total load deflection over span = 1/268 
  Live load deflection over span = 1/402 
  Normal stress in OSB skins = ± 173psi < 780psi allowable 
  Shear stress in core = 0.9psi < 6psi allowable 
 
Mechanical Core: 
 
Input -   Panel: 6 5/8” OSB/OSB PUR with single 2X splines 
  Loading:  simple span; 0:12 slope; 7ft span; 40psf DL; 35psf SL 
 
Results - Total load deflection over span = 1/346 
  Live load deflection over span = 1/707 
  Normal stress in OSB skins = ± 148psi < 780psi allowable 
  Shear stress in core = 1.7psi < 6psi allowable 
 
Thanks, 
 
Joshua R. Sherman 
Structural Engineer 
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App 5.0X Specifications

_Code Compliance List Completed By Revised By DCN #

Appendix 5.01 Gimbert Glantz, Owens

_Code Reference List
1 IBC_2006

The International Bulding Code

2 IRC_2006

The International Residential Code

3 ASCE7-05

4 HUD_4-1-06 Edition

Housing and Urban Development Code

5 2007 Solar Decathlon Code 

See following pages for specific structural compliances. 

6 SC & RA oversize /Overweight permit Manual

See following pages for specific reference on Pennsylvania, Maryland and District of Columbia. 

Wind analysis, braking restrictions and seismic loads were designed based on this version of ASCE7-
05

Description:  The following is a list of codes references by the PSU Solar Decathlon team  to complete the structural 

design of the MorningStar Home. 
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6 SC & RA oversize /Overweight permit Manual
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App 5.0X Specifications

_Product List Completed By Revised By DCN #

Appendix 5.02 Gimbert Glantz, Owens

_Product List
SIPs [Murus]

Diamond Pier [Pin Foundations Inc.]: 

Simpson has a large variety of tie rods available.

Structural Steel, A-36, A-500:

Steel Bolts, A-325:

Structural Wood, No.1 S-P-F, No. 2 Southern Pine

Structural Wood, LVL:

Description:  The following list all codes the PSU Solar Team  Structural team  complied to through the design of the 

MorningStar Home. 

Structural Insulating Panels consist of a layer of rigid insulation sandwiched between two layers of 
Oriented Strand Board to provide structural capacity.  The # 2145 panel has an overall thickness of 4-
5/8" and weight of 3.75 lb/sf and is used as roof material over the breezeway. The remainder of the 
home consists of the # 2165 panel that has an overall thickness of 6-5/8" and a weight of 4.15 lb/sf.

The Diamond Pier is a bearing system and performs much like a spread footing. The entire system 
pushes against the soil as one unit, creating two A-frames per pier through which the load is directly 
transferred to the soil.  The DP-50 has a maximum capacity of 4,000 lbs.  The DP-100 has a 
maximum capacity of 8,000 lbs.

Tie Rods: [Simpson Strong-Tie]

Steel bolts used in various connections throughout the house. Most bolts used are 1/2" diameter. 

One of the world's most recycled products; steel is a locally available and recognized material and its 
process of production is proven to have less embodied energy than concrete. A-36 grade pieces 
include all angles, plates and bars. Structural steel members; A-500 grade pieces include all HSS 
tubing within the design.

Laminated Veneer Lumber is made from several thin layers of wood veneer sandwiched together 
with glue. It has a much higher load bearing capacity than regular lumber and can be customized in 
sizes that regular lumber cannot. 

One of the world's most widely used products throughout history. Wood is available locally and is a 
highly sustainable, natural product. 
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App 5.0X Specifications

_NREL Approval of MURUS SIP Completed By Revised By DCN #

Appendix 5.03 Tom Meyers Glantz, Owens

Conclusions:  The use of Murus PUR SIP panels was approved by NREl and the Solar Decathlon committee. 
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 Penn State Solar Decathlon 104 Engineering Unit A, University Park, PA 16802              814.865.3369 

www.solar.psu.edu 

 

 

 

Date:  May 21st, 2007 

From:   Sally J. Gimbert 

  PSU Solar D Structural Team 

To:  Thomas Meyers 

Building Code Official 

2007 Solar Decathlon 
 

It is the intention of the Penn State Solar Decathlon Team, through this written statement, to 

request approval for the use of an alternative material, the Murus SIP system, pursuant the IRC 

R104.11. 

We understand that the Solar Decathlon accepts and approves the use of materials based 

on codes stipulated in the 2006 IBC and IRC. We understand that under the provisions 

provided by the IRC / IBC that the Murus SIP panel system is classified as an alternative 

material.   

The provisions of R104.11 state that alternative materials must meet requirements of the IRC 

2006 code with respect to quality, strength, effectiveness, fire resistance, durability and 

safety. It is not the intent of the code to limit the use of novel materials, but to verify its safe 

and reasonable use for the general public.  

We also understand that the Solar Decathlon Committee will automatically accept a 

product that carries an ICC Evaluation Report.  

The panels provided by the Murus Company have been evaluated for residential 

construction based on an ICC Legacy Report. Please see the enclosed copy of this. This 

legacy report ensures compliance of the SIP system with the 1996 BOCA National Building 

Code. Currently, Murus is in the process of updating their ICC report to reflect any 

improvements or changes made to the code since its original authentication.  

The Penn State Solar Decathlon Team requests approval of the Murus SIP system for use as 

the main structural and envelope component of their 2007 Solar Decathlon entry. Approval 

of this system would be consistent with previous action taken by the Cornell University team 

and the Murus Company.  

 

 

 

 

Enclosure, Murus ICC Legacy Report 
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App 5.0X Specifications

_ICC Report from MURUS Completed By Revised By DCN #

Appendix 5.04 MURUS Glantz, Owens

Conclusions:  
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