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MAXIMUM UPLIFT BOLT CAPACITY

BOLT DIAMETER 1" 1⅛" 1¼"

f'c = 3000 PSI

14" EMBEDMENT W/ 4X4X¾ WASHERS

NO PEDESTALS

TYP. CORNER 

COLUMN

Wind TU (ult) (kips)

Wind T (ASD) (kips) 

(0.6*TU)

COLUMN TYPES

TYP. PERIMETER 

INTERMEDIATE 

COLUMN

Wind T (ASD) (kips) 

(0.6*TU)

Seismic T (ASD) (kips) 

(0.7*TU)

TYP. INTERIOR

Wind TU (ult) (kips)

Wind T (ASD) (kips) 

(0.6*TU)

DIAGRAM

TYP. PERIMETER 

MAIN COLUMN 

(FRAME COLUMN)

Wind TU (ult) (kips)

Wind T (ASD) (kips) 

(0.6*TU)

77.00 78.00 78.25

46.20 46.80 46.95

44.50 56.00 56.75

26.70 33.60 34.05

41.55 41.55 41.55

36.05 36.05 36.05

26.50

(Based on 

7/8" dia.)

26.50

(Based on 

7/8" dia.)

26.50

(Based on 

7/8" dia.)

15.90

(Based on 

7/8" dia.)

15.90

(Based on 

7/8" dia.)

15.90

(Based on 

7/8" dia.)

ACI 318-19
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INTERIOR COLUMNS
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1

Company:
Address:
Phone I Fax:
Design:
Fastening point:

 | 
Interior Columns TYP.

Page:
Specifier:
E-Mail:
Date:

1

5/25/2023

Specifier's comments: 1" diameter, 14" embedment, Interior columns. Tu = 77 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.025 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 10.000 in. x 15.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in. x 0.250 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 20.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

32/293



www.hilti.com

Hilti PROFIS Engineering 3.0.85

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

2

Company:
Address:
Phone I Fax:
Design:
Fastening point:

 | 
Interior Columns TYP.

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

1  Combination 1 N = 77,000; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 19,250 0 0 0
2 19,250 0 0 0
3 19,250 0 0 0
4 19,250 0 0 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 77,000 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 19,250 26,361 74 OK

 Pullout Strength* 19,250 19,538 99 OK

 Concrete Breakout Failure** 77,000 77,563 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.61 58,000

Calculations

Nsa [lb]
35,148

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
35,148 0.750 26,361 19,250

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.16 1.000 3,000

Calculations

Np [lb]
27,912

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
27,912 0.700 19,538 19,250
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.025 0.000 0.000 42.500 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,807.96 2,031.76 1.000 1.000 1.000 1.000 80,175

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
110,804 0.700 77,563 77,000
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -5.500 45.500 50.500 42.500 53.500
2 2.500 -5.500 50.500 45.500 42.500 53.500
3 -2.500 5.500 45.500 50.500 53.500 42.500
4 2.500 5.500 50.500 45.500 53.500 42.500

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1

 Profile: Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in.
 x 0.250 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.172 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1, Steel galvanized, installation per instruction for use

1 2

3 4

x

y
5.000 5.000

2.500 5.000 2.500

2.
00

0
11

.0
00

2.
00

0

7.
50

0
7.

50
0
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Page:
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E-Mail:
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1
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Specifier's comments: 1 1/8" diameter, 14" embedment, Interior columns. Tu = 78 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1 1/8

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.091 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 10.000 in. x 15.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in. x 0.250 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 20.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 78,000; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 19,500 0 0 0
2 19,500 0 0 0
3 19,500 0 0 0
4 19,500 0 0 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 78,000 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 19,500 33,190 59 OK

 Pullout Strength* 19,500 24,730 79 OK

 Concrete Breakout Failure** 78,000 78,028 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.76 58,000

Calculations

Nsa [lb]
44,254

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
44,254 0.750 33,190 19,500

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.47 1.000 3,000

Calculations

Np [lb]
35,328

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
35,328 0.700 24,730 19,500
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.091 0.000 0.000 42.500 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,828.90 2,049.55 1.000 1.000 1.000 1.000 80,760

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
111,469 0.700 78,028 78,000
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -5.500 45.500 50.500 42.500 53.500
2 2.500 -5.500 50.500 45.500 42.500 53.500
3 -2.500 5.500 45.500 50.500 53.500 42.500
4 2.500 5.500 50.500 45.500 53.500 42.500

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1 1/8

 Profile: Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in.
 x 0.250 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.188 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.250 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1 1/8, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1 1/4" diameter, 14" embedment, Interior columns. Tu = 78.25 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1 1/4

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.156 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 10.000 in. x 15.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in. x 0.250 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 20.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 78,250; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 19,562 0 0 0
2 19,562 0 0 0
3 19,562 0 0 0
4 19,562 0 0 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 78,250 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 19,562 42,151 47 OK

 Pullout Strength* 19,562 30,526 65 OK

 Concrete Breakout Failure** 78,250 78,494 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.97 58,000

Calculations

Nsa [lb]
56,202

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
56,202 0.750 42,151 19,562

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.82 1.000 3,000

Calculations

Np [lb]
43,608

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
43,608 0.700 30,526 19,562
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.156 0.000 0.000 42.500 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,849.91 2,067.41 1.000 1.000 1.000 1.000 81,345

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
112,134 0.700 78,494 78,250
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -5.500 45.500 50.500 42.500 53.500
2 2.500 -5.500 50.500 45.500 42.500 53.500
3 -2.500 5.500 45.500 50.500 53.500 42.500
4 2.500 5.500 50.500 45.500 53.500 42.500

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1 1/4

 Profile: Square HSS (AISC), HSS8X8X.250; (L x W x T) = 8.000 in. x 8.000 in.
 x 0.250 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.312 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.344 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1 1/4, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1" diameter, 14" embedment, frame columns. Tu = 44.5 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.025 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 12.000 in. x 18.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x 0.300 in. x 0.425 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 18.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 44,500; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

Compression

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 19,509 0 0 0
2 19,509 0 0 0
3 6,630 0 0 0
4 6,630 0 0 0

max. concrete compressive strain: 0.21 [‰]
max. concrete compressive stress: 909 [psi]
resulting tension force in (x/y)=(0.000/1.268): 52,278 [lb]
resulting compression force in (x/y)=(0.000/8.525): 7,778 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 19,509 26,361 75 OK

 Pullout Strength* 19,509 19,538 100 OK

 Concrete Breakout Failure** 52,278 65,675 80 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.61 58,000

Calculations

Nsa [lb]
35,148

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
35,148 0.750 26,361 19,509

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.16 1.000 3,000

Calculations

Np [lb]
27,912

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
27,912 0.700 19,538 19,509
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.025 0.000 1.232 37.000 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,507.51 2,031.76 1.000 0.948 1.000 1.000 80,175

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
93,821 0.700 65,675 52,278
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 0.000 39.500 44.500 42.000 42.000
2 2.500 0.000 44.500 39.500 42.000 42.000
3 -2.500 5.000 39.500 44.500 47.000 37.000
4 2.500 5.000 44.500 39.500 47.000 37.000

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1

 Profile: W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x
 0.300 in. x 0.425 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.172 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1 1/8" diameter, 14" embedment, frame columns. Tu = 56 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1 1/8

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.091 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 12.000 in. x 18.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x 0.300 in. x 0.425 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 18.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 56,000; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

Compression

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 24,680 0 0 0
2 24,680 0 0 0
3 8,091 0 0 0
4 8,091 0 0 0

max. concrete compressive strain: 0.23 [‰]
max. concrete compressive stress: 1,018 [psi]
resulting tension force in (x/y)=(0.000/1.234): 65,542 [lb]
resulting compression force in (x/y)=(0.000/8.480): 9,542 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 24,680 33,190 75 OK

 Pullout Strength* 24,680 24,730 100 OK

 Concrete Breakout Failure** 65,542 66,017 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.76 58,000

Calculations

Nsa [lb]
44,254

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
44,254 0.750 33,190 24,680

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.47 1.000 3,000

Calculations

Np [lb]
35,328

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
35,328 0.700 24,730 24,680
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.091 0.000 1.266 37.000 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,527.27 2,049.55 1.000 0.947 1.000 1.000 80,760

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
94,311 0.700 66,017 65,542
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 0.000 39.500 44.500 42.000 42.000
2 2.500 0.000 44.500 39.500 42.000 42.000
3 -2.500 5.000 39.500 44.500 47.000 37.000
4 2.500 5.000 44.500 39.500 47.000 37.000

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1 1/8

 Profile: W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x
 0.300 in. x 0.425 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.188 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.250 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1 1/8, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1 1/4" diameter, 14" embedment, frame columns. Tu = 65.5 kips (ult)

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1 1/4

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.156 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 12.000 in. x 18.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x 0.300 in. x 0.425 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 18.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 56,750; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

Compression

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 25,159 0 0 0
2 25,159 0 0 0
3 7,903 0 0 0
4 7,903 0 0 0

max. concrete compressive strain: 0.21 [‰]
max. concrete compressive stress: 914 [psi]
resulting tension force in (x/y)=(0.000/1.195): 66,125 [lb]
resulting compression force in (x/y)=(0.000/8.430): 9,375 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 25,159 42,151 60 OK

 Pullout Strength* 25,159 30,526 83 OK

 Concrete Breakout Failure** 66,125 66,346 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.97 58,000

Calculations

Nsa [lb]
56,202

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
56,202 0.750 42,151 25,159

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.82 1.000 3,000

Calculations

Np [lb]
43,608

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
43,608 0.700 30,526 25,159
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.156 0.000 1.305 37.000 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,547.09 2,067.41 1.000 0.946 1.000 1.000 81,345

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
94,780 0.700 66,346 66,125
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 0.000 39.500 44.500 42.000 42.000
2 2.500 0.000 44.500 39.500 42.000 42.000
3 -2.500 5.000 39.500 44.500 47.000 37.000
4 2.500 5.000 44.500 39.500 47.000 37.000

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1 1/4

 Profile: W shape (AISC), W18X35; (L x W x T x FT) = 17.700 in. x 6.000 in. x
 0.300 in. x 0.425 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.312 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.344 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1 1/4, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1" diameter, 14" embedment, typical intermediate sidewall columns. Tu = 51.5 kips

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.025 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 10.000 in. x 12.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W12X16; (L x W x T x FT) = 12.000 in. x 3.990 in. x 0.220 in. x 0.265 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 16.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar
 Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.10.5.3 (d))

 Shear load: yes (17.10.6.3 (c))

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 51,500; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

yes 100

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 12,875 0 0 0
2 12,875 0 0 0
3 12,875 0 0 0
4 12,875 0 0 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 51,500 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 12,875 26,361 49 OK

 Pullout Strength* 12,875 14,654 88 OK

 Concrete Breakout Failure** 51,500 51,948 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.61 58,000

Calculations

Nsa [lb]
35,148

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
35,148 0.750 26,361 12,875

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.16 1.000 3,000

Calculations

Np [lb]
27,912

Results

Npn [lb] f concrete f seismic f nonductile f  Npn [lb] Nua [lb]
27,912 0.700 0.750 1.000 14,654 12,875
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.025 0.000 0.000 33.500 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,507.51 2,031.76 1.000 1.000 1.000 1.000 80,175

Results

Ncbg [lb] f concrete f seismic f nonductile f  Ncbg [lb] Nua [lb]
98,948 0.700 0.750 1.000 51,948 51,500
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  "An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-19, Chapter 17, Section
 17.10.5.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.10.5.3 (b), Section 17.10.5.3 (c), or Section 17.10.5.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.10.6.3 (a), Section 17.10.6.3 (b), or Section 17.10.6.3 (c)."

•  Section 17.10.5.3 (b) / Section 17.10.6.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.10.5.3 (c) / Section 17.10.6.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.10.5.3 (d) / Section 17.10.6.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -2.500 33.500 38.500 33.500 38.500
2 2.500 -2.500 38.500 33.500 33.500 38.500
3 -2.500 2.500 33.500 38.500 38.500 33.500
4 2.500 2.500 38.500 33.500 38.500 33.500

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1

 Profile: W shape (AISC), W12X16; (L x W x T x FT) = 12.000 in. x 3.990 in. x
 0.220 in. x 0.265 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.172 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1, Steel galvanized, installation per instruction for use
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3 4
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0
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 1" diameter, 14" embedment, typical intermediate sidewall columns. Tu = 69.25 kips

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 15.025 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 10.000 in. x 12.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W12X16; (L x W x T x FT) = 12.000 in. x 3.990 in. x 0.220 in. x 0.265 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 16.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

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

1  Combination 1 N = 69,250; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 17,313 0 0 0
2 17,313 0 0 0
3 17,313 0 0 0
4 17,313 0 0 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 69,250 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 17,313 26,361 66 OK

 Pullout Strength* 17,313 19,538 89 OK

 Concrete Breakout Failure** 69,250 69,264 100 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.61 58,000

Calculations

Nsa [lb]
35,148

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
35,148 0.750 26,361 17,313

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.16 1.000 3,000

Calculations

Np [lb]
27,912

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
27,912 0.700 19,538 17,313

85/293



www.hilti.com

Hilti PROFIS Engineering 3.0.85

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

4

Company:
Address:
Phone I Fax:
Design:
Fastening point:

 | 
Intermediate Sidewall Column, TYP.

Page:
Specifier:
E-Mail:
Date:

4

5/25/2023

3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

15.025 0.000 0.000 33.500 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,507.51 2,031.76 1.000 1.000 1.000 1.000 80,175

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
98,948 0.700 69,264 69,250
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -2.500 33.500 38.500 33.500 38.500
2 2.500 -2.500 38.500 33.500 33.500 38.500
3 -2.500 2.500 33.500 38.500 38.500 33.500
4 2.500 2.500 38.500 33.500 38.500 33.500

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 1

 Profile: W shape (AISC), W12X16; (L x W x T x FT) = 12.000 in. x 3.990 in. x
 0.220 in. x 0.265 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.172 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 1, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.

89/293



CORNER COLUMNS

90/293



www.hilti.com

Hilti PROFIS Engineering 3.0.85

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

1

Company:
Address:
Phone I Fax:
Design:
Fastening point:

 | 
Corner Column, TYP.

Page:
Specifier:
E-Mail:
Date:

1

5/25/2023

Specifier's comments: 7/8" diameter, 14" embedment, corner columns. Tu = 26.5 kips.

1 Input data

 Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 7/8

 Item number:  not available

 Additional plate or washer (17.6.2.1.3):  dplate = 4.000 in., tplate = 0.750 in.

 Effective embedment depth:  hef = 14.000 in., hef,17.6.2.1.3 = 14.959 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-19 / CIP

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 1.000 in.

 Anchor plateR :  lx x ly x t = 8.000 in. x 17.000 in. x 1.000 in.; (Recommended plate thickness: not calculated)

 Profile:  W shape (AISC), W12X35; (L x W x T x FT) = 12.500 in. x 6.560 in. x 0.300 in. x 0.520 in.

 Base material:  cracked concrete, 3000, fc' = 3,000 psi; h = 18.000 in.

 Reinforcement:  tension: not present, shear: not present;

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]
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Address:
Phone I Fax:
Design:
Fastening point:

 | 
Corner Column, TYP.

Page:
Specifier:
E-Mail:
Date:

2

5/25/2023

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

1  Combination 1 N = 26,500; Vx = 0; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 100

Tension

Compression

1 2

3

4

x

y2 Load case/Resulting anchor forces

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

Anchor Tension force Shear force Shear force x Shear force y
1 12,097 0 0 0
2 0 0 0 0
3 7,744 0 0 0
4 14,864 0 0 0

max. concrete compressive strain: 0.61 [‰]
max. concrete compressive stress: 2,671 [psi]
resulting tension force in (x/y)=(0.757/0.050): 34,705 [lb]
resulting compression force in (x/y)=(3.203/-7.055): 8,205 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 14,864 20,097 74 OK

 Pullout Strength* 14,864 14,969 100 OK

 Concrete Breakout Failure** 34,705 73,245 48 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-19 Eq. (17.6.1.2)
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.46 58,000

Calculations

Nsa [lb]
26,796

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
26,796 0.750 20,097 14,864

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-19 Eq. (17.6.3.1)
Np = 8 Abrg f

'
c            ACI 318-19 Eq. (17.6.3.2.2a)

f  NpN ³ Nua            ACI 318-19 Table 17.5.2

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 0.89 1.000 3,000

Calculations

Np [lb]
21,384

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
21,384 0.700 14,969 14,864
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-19 Eq. (17.6.2.2.3)

Variables

hef,17.6.2.1.3 [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

14.959 0.076 0.383 36.000 1.000

cac [in.] kc l a f'c [psi]
- 16 1.000 3,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
2,702.13 2,014.07 0.997 0.983 1.000 1.000 79,593

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
104,635 0.700 73,245 34,705
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* N/A N/A N/A N/A

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength* N/A N/A N/A N/A

 Concrete edge failure in direction ** N/A N/A N/A N/A

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

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

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

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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Page:
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Date:
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5/25/2023

Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -2.500 -6.000 39.500 44.500 36.000 48.000
2 2.500 -6.000 44.500 39.500 36.000 48.000
3 2.500 -0.000 44.500 39.500 42.000 42.000
4 2.500 5.000 44.500 39.500 47.000 37.000

6 Installation data
 Anchor type and diameter: Hex Head ASTM F 1554 GR.
 36 7/8

 Profile: W shape (AISC), W12X35; (L x W x T x FT) = 12.500 in. x 6.560 in. x
 0.300 in. x 0.520 in.

 Item number: not available 

 Hole diameter in the fixture: df = 0.938 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.
 Recommended plate thickness: not calculated  Hole depth in the base material: 14.000 in.

 Minimum thickness of the base material: 15.052 in.

 Hilti Hex Head headed stud anchor with 14 in embedment, 7/8, Steel galvanized, installation per instruction for use
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Section:  800S200-68 (50 ksi)  Single C Stud (punched)

Maxo = 4971.7 ft-lb 4220.7 lbVa = I = 8.14 in^4

Loads have not been modified for strength checks
Loads have not been modified for deflection calculations

Bridging Connectors - Design Method =AISI S100

Span KyLy, KtLt
Flexual,
Distortional Connector

Stress
Ratio

Axial

Span NA 60.0", 196.1" MSUBH3.25 (Max) -

Right Cant. NA None, 32.0" N/A -

Web Crippling

Support Load (lb) (in) Max Int. Stiffener?

Bearing Pa M

(lb) (ft-lbs)

R1 731.6 3.50 NO0.0 0.291317.7

R2 1017.3 3.50 NO327.9 0.262554.5

"*" after support means punched near support

Code Check Required Interaction NotesAllowed

Max. Axial, lbs 0.0(t) 0% KΦ=0.00 lb-in/in Max KL/r = N/A-Span

Max. Shear, lbs 771.7 23% Shear (Punched)3367.4

Max. Moment (MaFy, Ma-dist), ft-lbs 2908.7 71% Ma-dist (control),KΦ=0.00 lb-in/in4114.1

Moment Stability, ft-lbs 2908.7 66%4427.8

Shear/Moment 0.59 59% Shear 0.5, Moment 2908.71.00

Axial/Moment 0.71 71% Axial 0.0(c), Moment 2908.71.00

Deflection Span, in 0.575 --meets L/341--

Max. Axial, lbs 0.0(t) 0% KΦ=0.00 lb-in/in Max KL/r = N/A-Right Cant.

Max. Shear, lbs 245.6 7% Shear (Punched)3367.4

Max. Moment (MaFy, Ma-dist), ft-lbs 327.9 8% Ma-dist (control),KΦ=0.00 lb-in/in4114.1

Moment Stability, ft-lbs 209.4 4%4971.7

Shear/Moment 0.10 10% Shear 245.6, Moment 327.91.00

Axial/Moment 0.08 8% Axial 0.0(c), Moment 327.91.00

Deflection Cant., in 0.283 2 x Cantilever--meets L/227--

Support Rx(lb) Ry(lb) Simpson Strong-Tie Connector
Connector
Interaction

Anchor
Interaction

NAR1 0.0 731.6 NABy Others & Anchorage Designed by Engineer

NAR2 0.0 1017.4 NABy Others & Anchorage Designed by Engineer

* Reference catalog for connector and anchor requirement notes as well as screw placement requirements

www.strongtie.comSIMPSON STRONG-TIE  COMPANY INC.

Project Name: TYPICAL JOIST CASE 1

Model: Typ Joist@ 12" oc-Case 1

AISI S100-16w/S2-20Code:

Date: 08/27/2024

Simpson Strong-Tie® CFS Designer™ 5.0.1.0

209/293



Section:  800S200-68 (50 ksi)  Single C Stud (punched)

Maxo = 4971.7 ft-lb 4220.7 lbVa = I = 8.14 in^4

Loads have not been modified for strength checks
Loads have not been modified for deflection calculations

Bridging Connectors - Design Method =AISI S100

Span KyLy, KtLt
Flexual,
Distortional Connector

Stress
Ratio

Axial

Span NA 60.0", 196.1" MSUBH3.25 (Max) -

Web Crippling

Support Load (lb) (in) Max Int. Stiffener?

Bearing Pa M

(lb) (ft-lbs)

R1 735.3 3.50 NO0.0 0.291317.7

R2 735.3 3.50 NO0.0 0.291317.7

"*" after support means punched near support

Code Check Required Interaction NotesAllowed

Max. Axial, lbs 0.0(t) 0% KΦ=0.00 lb-in/in Max KL/r = N/A-Span

Max. Shear, lbs 735.3 22% Shear (Punched)3367.4

Max. Moment (MaFy, Ma-dist), ft-lbs 3003.7 73% Ma-dist (control),KΦ=0.00 lb-in/in4114.1

Moment Stability, ft-lbs 3003.7 68%4426.7

Shear/Moment 0.60 60% Shear 0.0, Moment 3003.71.00

Axial/Moment 0.73 73% Axial 0.0(c), Moment 3003.71.00

Deflection Span, in 0.601 --meets L/326--

Support Rx(lb) Ry(lb) Simpson Strong-Tie Connector
Connector
Interaction

Anchor
Interaction

NAR1 0.0 735.3 NABy Others & Anchorage Designed by Engineer

NAR2 0.0 735.3 NABy Others & Anchorage Designed by Engineer

* Reference catalog for connector and anchor requirement notes as well as screw placement requirements

www.strongtie.comSIMPSON STRONG-TIE  COMPANY INC.

Project Name: TYPICAL JOIST CASE 2

Model: Typ Joist@ 12" oc-Case 2

AISI S100-16w/S2-20Code:

Date: 08/27/2024

Simpson Strong-Tie® CFS Designer™ 5.0.1.0
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Steel Beam
ENGINEERS NORTHWESTLic. # : KW-06006898

DESCRIPTION: Locker Room Platform - BEAM 2

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: Costco Ext CMU Walls.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads

Beam self weight calculated and added to loading
Uniform Load :  D = 0.1440,  L = 0.780 k/ft,  Tributary Width = 1.0 ft, (Mezz loads)

.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.345 : 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 11.125ft

10.758 k
Mn / Omega : Allowable 173.653 k-ft Vn/Omega : Allowable

W14x43Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L

83.570 k

Section used for this span W14x43
Ma : Applied

Maximum Shear Stress Ratio = 0.129 : 1

0.000 ft

59.841 k-ft Va : Applied

0 <360
619

Ratio = 0 <600.0

Maximum Deflection
Max Downward Transient Deflection 0.348 in 766Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =

Max Downward Total Deflection 0.432 in Ratio = >=600.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #

Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length

D Only
Dsgn. L =   22.25 ft 1 0.067 0.025 11.57 11.57 290.00 173.65 1.00 1.00 2.08 125.36 83.57

+D+L
Dsgn. L =   22.25 ft 1 0.345 0.129 59.84 59.84 290.00 173.65 1.00 1.00 10.76 125.36 83.57

+D+0.750L
Dsgn. L =   22.25 ft 1 0.275 0.103 47.77 47.77 290.00 173.65 1.00 1.00 8.59 125.36 83.57

+0.60D
Dsgn. L =   22.25 ft 1 0.040 0.015 6.94 6.94 290.00 173.65 1.00 1.00 1.25 125.36 83.57

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+L 1 0.4316 11.189 0.0000 0.000

.

Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 10.758 10.758

Overall MINimum 1.248 1.248

D Only 2.080 2.080

+D+L 10.758 10.758

+D+0.750L 8.589 8.589

+0.60D 1.248 1.248

L Only 8.678 8.678
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G

1.41

1

5
S4.1

NOTES: 
1.)   SEE OFFICE CEILING FRAMING PLAN     

FOR LOW HEIGHT WALLS UNDER 
PLATFORM.

2.)   SEE FOUNDATION PLAN FOR FTG. 
SIZES.

18' - 0"

16
S2.3

HSS8X
8X

3/8

1E
S0.4

24
' -

 6
"

6'
 - 

0"

HSS4X
4X

1/4

F.6

HSS4X
4X

1/4

F.8

COL. BY M.B.S.

6 1/2" 8' - 5 1/4"

FOUNDATION PLAN

 1/4" = 1'-0"3 LOCKER ROOM PLATFORM PLANS

F6.0

F6.0

F6.0

F6.0 F4.0

CAP. F6.0 = 3ksf x 6'x6' = 108 kips
CAP. F4.0 = 3ksf x 4'x4' =   48 kips

BEAM REACTION
= 10.8k EA. END

BEAM REACTION
APPROX. = 3.0k
EA. END

10.8+3.0 =
13.8k

REACTIONS
FROM MBS
PERIMETER
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LOCKER ROOM PLATFORM 
LATERAL

215/293



G

1.41

OPEN

T.
O

.W
. =

 1
8'

-3
 1

/2
" T

Y
P

. @
 P

LA
TF

O
R

M

6
S2.2

1 1/8" T. & G. PLYWOOD  
w/SCREWS @ 16"oc 
FIELD AND 6" 
PERIMETER

14
S2.3

12
S2.3

18
S2.3

9
S2.3

17
S2.3

USE 12GA. TOP 
TRACK THIS WALL

DOUBLE STUD & ADD 6 
SCREWS BOT. TRACK TO 
PLATFORM @ THIS END

AT TRANSITION FROM 
HIGH WALL TO LOW ADD 2 
SIMPSON S/H2.5 (ON 
EACH SIDE OF LOW WALL

BRACE TOP OF WALLS BACK TO 
BLDG. WALL w/FURRING AT 
EXTERIOR WALL DETAIL ON ARCH 
DRAWINGS. TYP.

16
S2.3

T.
O

.W
. =

 1
4'

 - 
3 

1/
2"

7
S2.2

J3
[ 10' - 2 3/8" ]

W18X40

C
LR

.
6"

W12X14

W
14

X
34

W
14

X
43

J3

F.6

12
' -

 6
"

12
' -

 0
"

6'
 - 

0"

[ 10' - 2 3/8" ]

F.8

8
S2.315

S2.3

11
S2.3

10
S2.3

8
S2.3

SIM.

13
S2.3

BM. BY M.B.S. BM. BY M.B.S.

B
M

. B
Y

 M
.B

.S
.

B
M

. B
Y

 M
.B

.S
.

B
M

. B
Y

 M
.B

.S
.

G

1.461.41
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 1
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" T

Y
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O
R

M

6
S2.2

1 1/8" T. & G. PLYWOOD  
w/SCREWS @ 16"oc 
FIELD AND 6" 
PERIMETER

14
S2.3

12
S2.3

18
S2.3

9
S2.3

17
S2.3

USE 12GA. TOP 
TRACK THIS WALL

DOUBLE STUD & ADD 6 SCREWS BOT. 
TRACK TO PLATFORM @ THIS END

AT TRANSITION FROM HIGH WALL 
TO LOW ADD 2 SIMPSON S/H2.5 
(ON EACH SIDE OF LOW WALL

BRACE TOP OF WALLS 
BACK TO BLDG. WALL 
w/FURRING AT 
EXTERIOR WALL 
DETAIL ON ARCH 
DRAWINGS. TYP.

16
S2.3

T.
O

.W
. =

 1
4'

 - 
3 

1/
2"

7
S2.2

J3

[ 10' - 2 3/8" ]

W18X40

C
LR

.
6"

W12X14

[1
0'

 - 
2 

3/
8"

]
W

14
X

34

W
14

X
43

J3

F.6

[ 10' - 2 3/8" ]

F.8

8
S2.3

15
S2.3

11
S2.3

10
S2.3

8
S2.3

SIM.

13
S2.3

BM. BY M.B.S. BM. BY M.B.S.

B
M

. B
Y

 M
.B

.S
.

B
M

. B
Y

 M
.B

.S
.

B
M

. B
Y

 M
.B

.S
.

DL = 30 #/LF
LL = 150 #/LF

DL = 180 #/LF
LL = 900 #/LF

DL = 90 #/LF
LL = 450 #/LF

BRACED BAY

B
R

A
C

E
D

 B
A

Y DL = 3K
LL = 1.4K

R1

6.5K

R2

6.5K

DL = 1.3K
LL = 2.8K

DL = 180 #/LF
LL = 900 #/LF

DRAG BEAM

D
R

A
G

 B
E

A
M

AREA = 550 SQFT

WT = 12psf x 550 = 6,600# = 6.6 kips

NOTE: 
LATERAL LOAD FROM
MEZZANINE TRANSFERRED TO
STEEL COLS. (DESIGNED BY
M.B.S.) WHICH CARRIES LOAD TO
FOUNDATION
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ENGINEERS-NORTHWEST,INC.P.S.

9725 THIRD AVE. N.E. (SUITE 207)

SEATTLE, WA. 98115

SHEET_________OF_________

* * * * * Property of Engineers Northwest, Inc., P.S.-  Use by others unlawful * * * * *

ASCE 7-16

Seismic Loads per ASCE 7-16- Chapter 12 Seismic Design Requirements for Building Structures

Project Number: 

Project Name: COSTCO WAREHOUSE (NEW)

2018 IBC 1613 / ASCE 7-16 Section 12.8 Equivalent Lateral Force Procedure

All references below are to ASCE 7-16 (U.N.O.)

Input

Basic Seismic Force Resisting System =

Basic Seismic Force Resisting System = BFS  = Building Frame Systems

Is diaphragm considered flexible? = YES

Ss = 0.117 spectral response acceleration at a period of 0.2s for Site Class B

S1 = 0.058 spectral response acceleration at a period of 1.0s for Site Class B

TL = 12 Long-period transition period

Site Class (soil) = B

Risk Category = II

Output

Site Coefficient, Fa = 0.9 Table 11-4.1

Site Coefficient, Fv = 0.8 Table 11-4.2

SMS = 0.105 Eqn 11.4-1

SM1 = 0.046 Eqn 11.4-2

SDS = 0.07 Eqn 11.4-3

SD1 = 0.031 Eqn 11.4-4

Seismic Design Category (SDC) = A Section 11.6 & Tables 11.6-1 & 11.6-2

Sa = 0.07 Section 11.4.5 (Eqns 11.4-5, 11.4-6, 11.4-7)

Response Modification Coefficient, R = 3.25 Table 12.2-1

System Overstrength Factor, Ωo = 2 Table 12.2-1

Deflection Amplification Factor, Cd = 3.25 Table 12.2-1

Importance Factor, Ie = 1 Table 1.5-2, by Risk Category

B3.  Steel ordinary concentrically braced frames

2

24022
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ASCE Seismic Base Shear
ENGINEERS NORTHWESTLic. # : KW-06006898

DESCRIPTION: Locker room Mezzanine

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Costco Ext CMU Walls.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Risk Category
ASCE 7-16, Page 4, Table 1.5-1

Calculations per ASCE 7-16

"II" : All Buildings and other structures except those listed as Category I, III, and IVRisk Category of Building or Other Structure :

Seismic Importance Factor = 1 ASCE 7-16, Page 5, Table 1.5-2

Locker room Mezzanine

USER DEFINED Ground Motion ASCE 7-16 11.4.2
Max. Ground Motions, 5% Damping :

S = 0.1170S g, 0.2 sec response
S 0.05801 g, 1.0 sec response=

Site Class, Site Coeff. and Design Category
Site Classification ASCE 7-16 Table 20.3-1"B" : Rock : Shear Wave Velocity 2,500 to 5,000 ft/sec = B
Site Coefficients  Fa & Fv ASCE 7-16 Table 11.4-1 & 11.4-2

(using straight-line interpolation from table values)
Fa = 0.90
Fv = 0.80

Maximum Considered Earthquake Acceleration ASCE 7-16 Eq. 11.4-1S       = Fa * Ss 0.105=MS
S       = Fv * S1 = 0.046M1 ASCE 7-16 Eq. 11.4-2

Design Spectral Acceleration ASCE 7-16 Eq. 11.4-3S     = S      * 2/3 = 0.070DS MS
= 0.031 ASCE 7-16 Eq. 11.4-4S     = S      * 2/3D1 M1

Seismic Design Category ASCE 7-16 Table 11.6-1 & -2= A
Seismic Base Shear ASCE 7-16 Section 12.8.1

W ( see Sum Wi below )   = 6.60 kCs  = 0.0100 from 12.8.1.1
Seismic Base Shear    V =  Cs * W  = 0.07 k

Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
" k " : hx exponent based on Ta = 1.00

Table of building Weights by Floor Level...
Wi : Weight Hi : Height (Wi * Hi^k) Cvx Fx=Cvx * V Sum Story Shear Sum Story MomentLevel #

1 6.60 10.25 0.00 0.0100 0.07 0.07 0.00
Sum Wi = 6.60 k Total Base Shear = 0.07 k

Base Moment =
0.00 k-ftSum Wi * Hi  =

0.7 k-ft

Load Path Connections : Seismic Design Category "A" ASCE 7-16 Section 11.7
Connections used to form a continuous path of the load resisting system should be capable of
transmitting the seismic force " Fp " indiced by the parts being connected. See full text of ASCE 7-16 section 11.7 for all details.

SEISMIC SHEAR IS VERY LOW.
TYPICAL LATERAL LOAD SHOWN ON
DRAWINGS (6.5K) IS CONSERVATIVE.
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LOCKER ROOM PLATFORM 
METAL STAIRS
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LOCKER ROOM STAIR FRAMING

 1/4" = 1'-0"3 LOCKER ROOM PLATFORM PLANS

PER ARCH.PER ARCH.

C12X20.7 
STRINGER

3/16
3 SIDES

∠3 x 3 x 1/4 x 0'-8" w/ 
2- 5/8"∅ KWIK BOLT TZ2  
STAINLESS STEEL @ 
5"GA.  (EMBED 3 3/4")

PER ARCH.
ARCH.

PER

TYP.
1 1/2"

 3/4" = 1'-0"14 SECTION

STRINGER PER 
SECT. 14/S2.3

1/8 1 1/2"-6

3/16 1 1/2"-6
STRINGER
TO H.S.S.

C
O

N
C

.
1 

1/
2"

1/8 2
NOSING TO
STRINGER

PER ARCH.

1/8 1 1/2"
TYP. @
CORNER

14GA. PAN 
TRENDS TYP.

1/8 1 1/2"-6
TYP.

H.S.S. PER PLAN

H.S.S. COL. BEYOND 
PER PLAN

SIMPSON SJC3.25 
MAX. @ EA. JOIST

AR
C

H
.

PE
R

ARCH. (11" MAX.)
TREAD PER

PER ARCH.

 3/4" = 1'-0"15 SECTION

14GA. TREAD 

SHEATHING 
PER ARCH.

ADD FULL DEPTH 
HORIZ. STUD BLKG. 
WHEN SHEATHING 
OCCURS ONE SIDE 
ONLY

STUD WALL 
PER ARCH.

STRINGER PER 
SECT. 14/S2.3

 3/4" = 1'-0"16 SECTION

H.S.S. BM. PER PLAN

4" x 3/8" x 0'-6" TOP 
PLATE w/1/2" DIA. BOLT

3/8" BASE PLATE w/ 2- 1/2" DIA. 
HILTI KWIK BOLT TZ (EMBED 4")

H.S.S. COL. 
PER PLAN

1 1/2"

1/8 1/8"

BOLT
HEAD TO

BEAM

PL TO
POST

1 
1/

2"
3"

1 
1/

2"

EQ EQ

4"

3/16

 3/4" = 1'-0"17 SECTION

G

1.41

1

5
S4.1

NOTES: 
1.)   SEE OFFICE CEILING FRAMING PLAN     

FOR LOW HEIGHT WALLS UNDER 
PLATFORM.

2.)   SEE FOUNDATION PLAN FOR FTG. 
SIZES.

18' - 0"

16
S2.3

HSS8X
8X

3/8

1E
S0.4
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' -

 6
"

12
' -

 0
"

6'
 - 

0"

HSS4X
4X

1/4

F.6

HSS4X
4X

1/4

F.8

COL. BY M.B.S.

6 1/2" 8' - 5 1/4"

G

1.461.41
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6
S2.2

1 1/8" T. & G. PLYWOOD  
w/SCREWS @ 16"oc 
FIELD AND 6" 
PERIMETER

14
S2.3

12
S2.3

18
S2.3

9
S2.3

17
S2.3

USE 12GA. TOP 
TRACK THIS WALL

DOUBLE STUD & ADD 6 SCREWS BOT. 
TRACK TO PLATFORM @ THIS END

AT TRANSITION FROM HIGH WALL 
TO LOW ADD 2 SIMPSON S/H2.5 
(ON EACH SIDE OF LOW WALL

BRACE TOP OF WALLS 
BACK TO BLDG. WALL 
w/FURRING AT 
EXTERIOR WALL 
DETAIL ON ARCH 
DRAWINGS. TYP.

16
S2.3

T.
O

.W
. =

 1
4'

 - 
3 

1/
2"

7
S2.2

J3

[ 10' - 2 3/8" ]

W18X40

C
LR

.
6"

W12X14

[1
0'

 - 
2 

3/
8"

]
W

14
X3

4

W
14

X4
3

J3

F.6

[ 10' - 2 3/8" ]

F.8

8
S2.3

15
S2.3

11
S2.3

10
S2.3

8
S2.3

SIM.

13
S2.3

BM. BY M.B.S. BM. BY M.B.S.

BM
. B

Y 
M

.B
.S

.
BM

. B
Y 

M
.B

.S
.

BM
. B

Y 
M

.B
.S

.

DL = 30 #/LF
LL = 150 #/LF

DL = 180 #/LF
LL = 900 #/LF

DL = 90 #/LF
LL = 450 #/LF

BRACED BAY

BR
AC

ED
 B

AY DL = 3K
LL = 1.4K

R1

6.5K

R2

6.5K

DL = 1.3K
LL = 2.8K

DL = 180 #/LF
LL = 900 #/LF

FOUNDATION PLAN FRAMING PLAN

LOCKER ROOM STAIR FRAMING
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ENGINEERS-NORTHWEST,INC.P.S.

9725 THIRD AVE. N.E. (SUITE 207)

SEATTLE, WA. 98115

SHEET_________OF_________

* * * * * Property of Engineers Northwest, Inc., P.S.-  Use by others unlawful * * * * *

ASCE 7-16

Seismic Loads per ASCE 7-16- Chapter 12 Seismic Design Requirements for Building Structures

Input Cells =

Project Number: 

Project Name: Costco Tire Center Platform

Location: 

Design By: 

2018 IBC Section 1613 / ASCE 7-16 Section 12.8 Equivalent Lateral Force Procedure

All references below are to ASCE 7-16 (U.N.O.)

Input

Basic Seismic Force Resisting System =

Basic Seismic Force Resisting System = NBS  = Nonbuilding Structure

Is diaphragm considered flexible? = YES

Structural height, hn = 10.5 ft

Ss = 1.695 spectral response acceleration at a period of 0.2s for Site Class B

S1 = 0.654 spectral response acceleration at a period of 1.0s for Site Class B

TL = 6 Long-period transition period

Site Class (soil) = D  

Risk Category = II Table 1.5-1

Top of wall elevation (parapet) = 10.5 ft

Elev. of top of wall lateral support (max.) = 10.5 ft (roof high point- minimum parapet)

Elev. of top of wall lateral support (min.) = 10.5 ft (roof low point- maximum parapet)

Regular structure ≤ 5 stories ? = YES Section 12.8.1.3 

ρ = 1.0 Section 12.3.4.2

Output

Site Coefficient, Fa = 1 Table 11-4.1

Site Coefficient, Fv = 1.7 Table 11-4.2

SMS = 1.695 Eqn 11.4-1

SM1 = 1.112 Eqn 11.4-2

SDS = 1 Section 12.8.3

SD1 = 0.741 Section 12.8.3

Seismic Design Category (SDC) = D Section 11.6 & Tables 11.6-1 & 11.6-2

T0 = 0.148 Section 11.4.5, 0.2Sd1/Sds

Ts = 0.741 Section 11.4.5, Sd1/Sds

Ct = 0.028 Table 12.8-2

Period, T = 0.184 sec, Section 12.8.2.1 (Eqn 12.8-7)

Sa = 1 Section 11.4.5 (Eqns 11.4-5, 11.4-6, 11.4-7)

Response Modification Coefficient, R = 2.5 Table 12.2-1

System Overstrength Factor, Ωo = 2 Table 12.2-1

Deflection Amplification Factor, Cd = 2.5 Table 12.2-1

Importance Factor, Ie = 1 Table 1.5-2, by Risk Category

Detailing Reference Section = AISC 341

Cs calc = 0.4 Section 12.8.1.1, Eqn 12.8-2

Cs max = 1.611 Section 12.8.1.1, Eqns 12.8-3 & 12.8-4

Cs min = 0.131 Section 12.8.1.1, Eqns 12.8-5 & 12.8-6

Cs use = 0.4 Section 12.8.1.1, Eqns 12.8-2 - 12.8-6

Vu = 0.4 * W     (LRFD) Section 12.8.1, Eqn 12.8-1

V = 0.28 * W     (ASD)

Ev = 0.2 * D = +/- SDS D (Eqn 12.4-4) -  May be zero

for proportioning foundations.

NBS Steel ordinary moment frames- permitted height increase

2
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Company
Designer
Job Number
Model Name

:
:
:
:

Engineers Northwest
Jose Parada

Checked By : __________

6/20/2022
1:52:32 PM

RISA-3D Version 20 [ TCSmallPlatform.r3d ] Page 1

Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in

2
) 144

Consider Shear Deformation Yes
Consider Torsional Warping Yes

Wall Panels
Approximate Mesh Size (in) 12
Transfer Forces Between Intersecting Wood Walls Yes
Increase Wood Wall Nailing Capacity for Wind Loads Yes
Include P-Delta for Walls Yes
Optimize Masonry and Wood Walls Yes
Maximum Number of Iterations 3

Processor Core Utilization
Single No
Multiple (Optimum) Yes
Maximum No

Axis
Vertical Global Axis

Global Axis corresponding to vertical direction Y
Convert Existing Data Yes

Default Member Orientation
Default Global Plane for z-axis XZ

Plate Axis
Plate Local Axis Orientation Nodal

Codes
Hot Rolled Steel AISC 15th (360-16): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 15th (360-16): ASD
Cold Formed Steel AISI NAS-04: ASD
Stiffness Adjustment Yes (Iterative)
Wood AF&PA NDS-91/97: ASD
Temperature < 100F
Concrete ACI 318-14
Masonry ACI 530-13: ASD
Aluminum AA ADM1-10: ASD
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless AISC 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)

Concrete
Column Design

Analysis Methodology PCA Load Contour Method
Parme Beta Factor 0.65

TC-6s
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Company
Designer
Job Number
Model Name

:
:
:
:

Engineers Northwest
Jose Parada

Checked By : __________

6/20/2022
1:52:32 PM

RISA-3D Version 20 [ TCSmallPlatform.r3d ] Page 2

Model Settings (Continued)

Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
List forces which were ignored for design in the Detail Report Yes

Rebar
Column Min Steel 1
Column Max Steel 8
Rebar Material Spec ASTM A615
Warn if beam-column framing arrangement is not understood No

Shear Reinforcement
Number of Shear Regions 4
Region 2 & 3 Spacing Increase Increment (in) 4

Seismic
RISA-3D Seismic Load Options

Code ASCE 7-10
Risk Category I or II
Drift Cat Other
Base Elevation (ft)
Include the weight of the structure in base shear calcs Yes

Site Parameters
S1 (g) 1
SD1 (g) 1
SDS (g) 1
TL (sec) 5

Structure Characteristics
T Z (sec)
T X (sec)
CtX 0.02
CtExp. Z 0.75
CtExp. X 0.75
R Z 3
R X 3
Ω0Z 2
Ω0X 2
CdZ 1
CdX 1
ρ Z 1.3
ρ X 1.3

TC-7s
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Company
Designer
Job Number
Model Name

:
:
:
:

Engineers Northwest
Jose Parada

Checked By : __________

6/20/2022
1:52:32 PM

RISA-3D Version 20 [ TCSmallPlatform.r3d ] Page 3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]

1 Column HSS8X8X6 Column SquareTube A500_46 Typical 10.4 100 100 160
2 B1 W14X34 Beam Wide Flange A992 Typical 10 23.3 340 0.569
3 B2 W12X14 Beam Wide Flange A992 Typical 4.16 2.36 88.6 0.07

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lcomp top [ft] Channel Conn. a [ft] Function

1 M1 Column 10.5 Lbyy N/A N/A Lateral
2 M2 Column 10.5 Lbyy N/A N/A Lateral
3 M3 Column 10.5 Lbyy N/A N/A Lateral
4 M4 Column 10.5 Lbyy N/A N/A Lateral
5 M5 B1 7.4 Lbyy N/A N/A Lateral
6 M6 B1 17.6 Lbyy N/A N/A Lateral
7 M7 B1 7.4 Lbyy N/A N/A Lateral
8 M8 B1 17.6 Lbyy N/A N/A Lateral
9 M9 B2 7.4 Lbyy N/A N/A Lateral

10 M10 B2 7.4 Lbyy N/A N/A Lateral
11 M11 B2 7.4 Lbyy N/A N/A Lateral
12 M12 B2 7.4 Lbyy N/A N/A Lateral

Member Distributed Loads (BLC 1 : DL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Y -0.16 -0.16 0 %100
2 M6 Y -0.11 -0.11 0 %100
3 M7 Y -0.16 -0.16 0 %100
4 M8 Y -0.11 -0.11 0 %100
5 M9 Y -0.17 -0.17 0 %100
6 M10 Y -0.17 -0.17 0 %100
7 M11 Y -0.17 -0.17 0 %100
8 M12 Y -0.17 -0.17 0 %100

Member Distributed Loads (BLC 3 : LL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Y -0.25 -0.25 0 %100
2 M6 Y -0.07 -0.07 0 %100
3 M7 Y -0.25 -0.25 0 %100
4 M8 Y -0.07 -0.07 0 %100
5 M9 Y -1.23 -1.23 0 %100
6 M10 Y -1.23 -1.23 0 %100
7 M11 Y -1.23 -1.23 0 %100
8 M12 Y -1.23 -1.23 0 %100

Member Distributed Loads (BLC 5 : BLC 2 Transient Area Loads)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M6 Z 0.17 0.17 8.882e-16 17.6
2 M8 Z 0.17 0.17 1.11e-15 17.6
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Member Distributed Loads (BLC 6 : BLC 4 Transient Area Loads)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 X 0.081 0.081 0 7.4
2 M7 X 0.081 0.081 6.106e-16 7.4
3 M9 X 0.161 0.161 1.055e-15 7.4
4 M10 X 0.163 0.163 1.665e-16 7.4
5 M11 X 0.163 0.163 1.499e-15 7.4
6 M12 X 0.161 0.161 1.055e-15 7.4

Member Area Loads (BLC 2 : Seis, E-W)

Node A Node B Node C Node D Direction Load Direction Magnitude [ksf]

1 N2 N4 N8 N6 Z B-C 0.046

Member Area Loads (BLC 4 : Seis, N-S)

Node A Node B Node C Node D Direction Load Direction Magnitude [ksf]

1 N2 N4 N8 N6 X A-B 0.046

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 IBC 16-8 Yes Y DL 1
2 IBC 16-9 Yes Y DL 1 LL 1 LLS 1
3 IBC 16-10 (a) Yes Y DL 1
4 IBC 16-12 (b) (a) Yes Y DL 1 Sds*DL 0.14 Rho*ELX 0.7
5 IBC 16-12 (b) (b) Yes Y DL 1 Sds*DL 0.14 Rho*ELX+Z 0.7
6 IBC 16-12 (b) (c) Yes Y DL 1 Sds*DL 0.14 Rho*ELX-Z 0.7
7 IBC 16-12 (b) (d) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ 0.7
8 IBC 16-12 (b) (e) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ+X 0.7
9 IBC 16-12 (b) (f) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ-X 0.7

10 IBC 16-12 (b) (g) Yes Y DL 1 Sds*DL 0.14 Rho*ELX -0.7
11 IBC 16-12 (b) (h) Yes Y DL 1 Sds*DL 0.14 Rho*ELX+Z -0.7
12 IBC 16-12 (b) (i) Yes Y DL 1 Sds*DL 0.14 Rho*ELX-Z -0.7
13 IBC 16-12 (b) (j) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ -0.7
14 IBC 16-12 (b) (k) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ+X -0.7
15 IBC 16-12 (b) (l) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ-X -0.7
16 IBC 16-14 (a) (a) Yes Y DL 1 Sds*DL 0.105 Rho*ELX 0.525 LL 0.75 LLS 0.75
17 IBC 16-14 (a) (b) Yes Y DL 1 Sds*DL 0.105 Rho*ELX+Z 0.525 LL 0.75 LLS 0.75
18 IBC 16-14 (a) (c) Yes Y DL 1 Sds*DL 0.105 Rho*ELX-Z 0.525 LL 0.75 LLS 0.75
19 IBC 16-14 (a) (d) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ 0.525 LL 0.75 LLS 0.75
20 IBC 16-14 (a) (e) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ+X 0.525 LL 0.75 LLS 0.75
21 IBC 16-14 (a) (f) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ-X 0.525 LL 0.75 LLS 0.75
22 IBC 16-14 (a) (g) Yes Y DL 1 Sds*DL 0.105 Rho*ELX -0.525 LL 0.75 LLS 0.75
23 IBC 16-14 (a) (h) Yes Y DL 1 Sds*DL 0.105 Rho*ELX+Z -0.525 LL 0.75 LLS 0.75
24 IBC 16-14 (a) (i) Yes Y DL 1 Sds*DL 0.105 Rho*ELX-Z -0.525 LL 0.75 LLS 0.75
25 IBC 16-14 (a) (j) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ -0.525 LL 0.75 LLS 0.75
26 IBC 16-14 (a) (k) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ+X -0.525 LL 0.75 LLS 0.75
27 IBC 16-14 (a) (l) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ-X -0.525 LL 0.75 LLS 0.75
28 IBC 16-16 (a) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX 0.7
29 IBC 16-16 (b) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX+Z 0.7
30 IBC 16-16 (c) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX-Z 0.7
31 IBC 16-16 (d) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ 0.7
32 IBC 16-16 (e) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ+X 0.7
33 IBC 16-16 (f) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ-X 0.7
34 IBC 16-16 (g) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX -0.7
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Load Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

35 IBC 16-16 (h) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX+Z -0.7
36 IBC 16-16 (i) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX-Z -0.7
37 IBC 16-16 (j) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ -0.7
38 IBC 16-16 (k) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ+X -0.7
39 IBC 16-16 (l) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ-X -0.7
40 IBC 16-12 (b) (os-a) DL 1 Om*ELX 0.7
41 IBC 16-12 (b) (os-b) DL 1 Om*ELX+Z 0.7
42 IBC 16-12 (b) (os-c) DL 1 Om*ELX-Z 0.7
43 IBC 16-12 (b) (os-d) DL 1 Om*ELZ 0.7
44 IBC 16-12 (b) (os-e) DL 1 Om*ELZ+X 0.7
45 IBC 16-12 (b) (os-f) DL 1 Om*ELZ-X 0.7
46 IBC 16-14 (a) (os-a) DL 1 Om*ELX 0.525 LL 0.75 LLS 0.75
47 IBC 16-14 (a) (os-b) DL 1 Om*ELX+Z 0.525 LL 0.75 LLS 0.75
48 IBC 16-14 (a) (os-c) DL 1 Om*ELX-Z 0.525 LL 0.75 LLS 0.75
49 IBC 16-14 (a) (os-d) DL 1 Om*ELZ 0.525 LL 0.75 LLS 0.75
50 IBC 16-14 (a) (os-e) DL 1 Om*ELZ+X 0.525 LL 0.75 LLS 0.75
51 IBC 16-14 (a) (os-f) DL 1 Om*ELZ-X 0.525 LL 0.75 LLS 0.75
52 IBC 16-16 (os-a) DL 0.6 Om*ELX 0.7
53 IBC 16-16 (os-b) DL 0.6 Om*ELX+Z 0.7
54 IBC 16-16 (os-c) DL 0.6 Om*ELX-Z 0.7
55 IBC 16-16 (os-d) DL 0.6 Om*ELZ 0.7
56 IBC 16-16 (os-e) DL 0.6 Om*ELZ+X 0.7
57 IBC 16-16 (os-f) DL 0.6 Om*ELZ-X 0.7
58 2ELZ + 1.2D + L DL 1.2 LL 1 ELZ 2
59 2ELX + 1.2D + L DL 1.2 LL 1 ELX 2

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N5 max 2.357 22 14.136 19 1.377 37 0 39 0 39 0 39
2 min -1.238 28 -2.592 37 -1.36 7 0 1 0 1 0 1
3 N1 max 2.357 22 14.136 25 1.36 13 0 39 0 39 0 39
4 min -1.238 28 -2.592 31 -1.377 31 0 1 0 1 0 1
5 N3 max 1.238 34 14.136 25 1.36 13 0 39 0 39 0 39
6 min -2.357 16 -2.592 31 -1.377 31 0 1 0 1 0 1
7 N7 max 1.238 34 14.136 19 1.377 37 0 39 0 39 0 39
8 min -2.357 16 -2.592 37 -1.36 7 0 1 0 1 0 1
9 Totals: max 5.448 34 53.844 2 5.451 37

10 min -5.448 28 5.185 34 -5.451 31

Envelope Node Displacements

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

1 N1 max 0 28 0 31 0 31 5.104e-3 7 1.415e-7 10 5.903e-3 10
2 min 0 22 0 25 0 13 -5.148e-3 13 -1.414e-7 4 -5.33e-3 28
3 N2 max 0.501 4 0.001 31 0.451 7 4.448e-4 7 1.415e-7 10 4.836e-4 34
4 min -0.501 10 -0.007 25 -0.451 13 -3.793e-4 37 -1.414e-7 4 -3.796e-3 2
5 N3 max 0 16 0 31 0 31 5.105e-3 7 1.415e-7 10 5.33e-3 34
6 min 0 34 0 25 0 13 -5.148e-3 13 -1.415e-7 4 -5.903e-3 4
7 N4 max 0.501 4 0.001 31 0.451 7 4.448e-4 7 1.415e-7 10 3.796e-3 2
8 min -0.501 10 -0.007 25 -0.451 13 -3.793e-4 37 -1.415e-7 4 -4.836e-4 28
9 N5 max 0 28 0 37 0 7 5.148e-3 7 1.415e-7 10 5.903e-3 10

10 min 0 22 0 19 0 37 -5.104e-3 13 -1.415e-7 4 -5.33e-3 28
11 N6 max 0.501 4 0.001 37 0.451 7 3.793e-4 31 1.415e-7 10 4.836e-4 34
12 min -0.501 10 -0.007 19 -0.451 13 -4.448e-4 13 -1.415e-7 4 -3.796e-3 2
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Envelope Node Displacements (Continued)

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

13 N7 max 0 16 0 37 0 7 5.148e-3 7 1.415e-7 10 5.33e-3 34
14 min 0 34 0 19 0 37 -5.105e-3 13 -1.415e-7 4 -5.903e-3 4
15 N8 max 0.501 4 0.001 37 0.451 7 3.793e-4 31 1.415e-7 10 3.796e-3 2
16 min -0.501 10 -0.007 19 -0.451 13 -4.448e-4 13 -1.415e-7 4 -4.836e-4 28
17 N9 max 0.501 4 0 28 0.451 7 8.871e-5 13 1.415e-7 10 3.401e-4 34
18 min -0.501 10 -0.01 2 -0.451 13 -8.871e-5 7 -1.415e-7 4 -4.919e-3 2
19 N10 max 0.501 4 0 34 0.451 7 8.872e-5 13 1.415e-7 10 4.919e-3 2
20 min -0.501 10 -0.01 2 -0.451 13 -8.872e-5 7 -1.415e-7 4 -3.401e-4 28
21 N11 max 0.501 4 0.003 34 0.451 7 1.311e-3 2 1.415e-7 10 2.743e-5 34
22 min -0.501 10 -0.105 2 -0.451 13 -8.607e-5 37 -1.414e-7 4 -3.886e-3 2
23 N12 max 0.501 4 0.003 28 0.451 7 1.311e-3 2 1.414e-7 10 3.886e-3 2
24 min -0.501 10 -0.105 2 -0.451 13 -8.608e-5 37 -1.414e-7 4 -2.743e-5 28
25 N13 max 0.501 4 0.003 34 0.451 7 8.607e-5 31 1.414e-7 10 2.742e-5 34
26 min -0.501 10 -0.105 2 -0.451 13 -1.311e-3 2 -1.414e-7 4 -3.886e-3 2
27 N14 max 0.501 4 0.003 28 0.451 7 8.608e-5 31 1.414e-7 10 3.886e-3 2
28 min -0.501 10 -0.105 2 -0.451 13 -1.311e-3 2 -1.414e-7 4 -2.742e-5 28
29 N15 max 0.501 4 0.001 34 0.451 7 2.214e-3 2 1.414e-7 10 -2.34e-4 34
30 min -0.501 10 -0.176 2 -0.451 13 1.165e-4 31 -1.414e-7 4 -3.591e-3 2
31 N16 max 0.501 4 -0.016 34 0.451 7 2.314e-3 2 1.414e-7 10 1.962e-4 28
32 min -0.501 10 -0.288 2 -0.451 13 7.074e-5 37 -1.414e-7 4 -1.442e-3 2
33 N17 max 0.501 4 -0.016 28 0.451 7 2.314e-3 2 1.414e-7 10 1.442e-3 2
34 min -0.501 10 -0.288 2 -0.451 13 7.074e-5 37 -1.414e-7 4 -1.962e-4 34
35 N18 max 0.501 4 0.001 28 0.451 7 2.214e-3 2 1.414e-7 10 3.591e-3 2
36 min -0.501 10 -0.176 2 -0.451 13 1.166e-4 31 -1.414e-7 4 2.34e-4 28
37 N19 max 0.501 4 0.001 34 0.451 7 -1.165e-4 37 1.414e-7 10 -2.34e-4 34
38 min -0.501 10 -0.176 2 -0.451 13 -2.214e-3 2 -1.414e-7 4 -3.591e-3 2
39 N20 max 0.501 4 -0.016 34 0.451 7 -7.074e-5 31 1.414e-7 10 1.962e-4 28
40 min -0.501 10 -0.288 2 -0.451 13 -2.314e-3 2 -1.414e-7 4 -1.442e-3 2
41 N21 max 0.501 4 -0.016 28 0.451 7 -7.074e-5 31 1.414e-7 10 1.442e-3 2
42 min -0.501 10 -0.288 2 -0.451 13 -2.314e-3 2 -1.414e-7 4 -1.962e-4 34
43 N22 max 0.501 4 0.001 28 0.451 7 -1.166e-4 37 1.414e-7 10 3.591e-3 2
44 min -0.501 10 -0.176 2 -0.451 13 -2.214e-3 2 -1.414e-7 4 2.34e-4 28
45 N23 max 0.501 4 -0.002 34 0.451 7 4.568e-5 7 1.414e-7 10 -4.04e-4 28
46 min -0.501 10 -0.225 2 -0.451 13 -4.568e-5 13 -1.413e-7 4 -5.601e-3 2
47 N24 max 0.501 4 -0.019 34 0.451 7 4.774e-5 7 1.413e-7 10 3.384e-4 28
48 min -0.501 10 -0.34 2 -0.451 13 -4.774e-5 13 -1.413e-7 4 -5.023e-4 10
49 N25 max 0.501 4 -0.019 28 0.451 7 4.774e-5 7 1.413e-7 10 5.023e-4 4
50 min -0.501 10 -0.34 2 -0.451 13 -4.774e-5 13 -1.413e-7 4 -3.384e-4 34
51 N26 max 0.501 4 -0.002 28 0.451 7 4.569e-5 7 1.413e-7 10 5.601e-3 2
52 min -0.501 10 -0.225 2 -0.451 13 -4.569e-5 13 -1.413e-7 4 4.04e-4 34

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

1 M1 1 max 14.136 19 1.236 28 1.362 37 0 39 0 39 0 39
2 min -2.592 37 -2.418 22 -1.4 7 0 1 0 1 0 1
3 2 max 14.136 19 1.236 28 1.362 37 0 39 3.576 37 6.347 22
4 min -2.592 37 -2.418 22 -1.4 7 0 1 -3.676 7 -3.244 28
5 3 max 14.136 19 1.236 28 1.362 37 0 39 7.152 37 12.695 22
6 min -2.592 37 -2.418 22 -1.4 7 0 1 -7.352 7 -6.488 28
7 4 max 14.136 19 1.236 28 1.362 37 0 39 10.728 37 19.042 22
8 min -2.592 37 -2.418 22 -1.4 7 0 1 -11.029 7 -9.732 28
9 5 max 14.136 19 1.236 28 1.362 37 0 39 14.304 37 25.389 22

10 min -2.592 37 -2.418 22 -1.4 7 0 1 -14.705 7 -12.976 28
11 M2 1 max 14.136 25 1.236 28 1.4 13 0 39 0 39 0 39
12 min -2.592 31 -2.418 22 -1.362 31 0 1 0 1 0 1
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

13 2 max 14.136 25 1.236 28 1.4 13 0 39 3.676 13 6.347 22
14 min -2.592 31 -2.418 22 -1.362 31 0 1 -3.576 31 -3.244 28
15 3 max 14.136 25 1.236 28 1.4 13 0 39 7.352 13 12.695 22
16 min -2.592 31 -2.418 22 -1.362 31 0 1 -7.152 31 -6.488 28
17 4 max 14.136 25 1.236 28 1.4 13 0 39 11.029 13 19.042 22
18 min -2.592 31 -2.418 22 -1.362 31 0 1 -10.728 31 -9.732 28
19 5 max 14.136 25 1.236 28 1.4 13 0 39 14.705 13 25.389 22
20 min -2.592 31 -2.418 22 -1.362 31 0 1 -14.304 31 -12.976 28
21 M3 1 max 14.136 25 2.418 16 1.401 13 0 39 0 39 0 39
22 min -2.592 31 -1.236 34 -1.362 31 0 1 0 1 0 1
23 2 max 14.136 25 2.418 16 1.401 13 0 39 3.676 13 3.244 34
24 min -2.592 31 -1.236 34 -1.362 31 0 1 -3.576 31 -6.347 16
25 3 max 14.136 25 2.418 16 1.401 13 0 39 7.353 13 6.488 34
26 min -2.592 31 -1.236 34 -1.362 31 0 1 -7.153 31 -12.695 16
27 4 max 14.136 25 2.418 16 1.401 13 0 39 11.029 13 9.732 34
28 min -2.592 31 -1.236 34 -1.362 31 0 1 -10.729 31 -19.042 16
29 5 max 14.136 25 2.418 16 1.401 13 0 39 14.705 13 12.976 34
30 min -2.592 31 -1.236 34 -1.362 31 0 1 -14.305 31 -25.389 16
31 M4 1 max 14.136 19 2.418 16 1.362 37 0 39 0 39 0 39
32 min -2.592 37 -1.236 34 -1.401 7 0 1 0 1 0 1
33 2 max 14.136 19 2.418 16 1.362 37 0 39 3.576 37 3.244 34
34 min -2.592 37 -1.236 34 -1.401 7 0 1 -3.676 7 -6.347 16
35 3 max 14.136 19 2.418 16 1.362 37 0 39 7.153 37 6.488 34
36 min -2.592 37 -1.236 34 -1.401 7 0 1 -7.353 7 -12.695 16
37 4 max 14.136 19 2.418 16 1.362 37 0 39 10.729 37 9.732 34
38 min -2.592 37 -1.236 34 -1.401 7 0 1 -11.029 7 -19.042 16
39 5 max 14.136 19 2.418 16 1.362 37 0 39 14.305 37 12.976 34
40 min -2.592 37 -1.236 34 -1.401 7 0 1 -14.705 7 -25.389 16
41 M5 1 max 0 31 3.023 19 0.136 10 0.002 28 0.084 28 11.722 7
42 min 0 13 -2.206 37 -0.136 28 -0.116 2 -0.084 10 -11.821 13
43 2 max 0 31 2.665 7 0 7 0.002 28 0.042 10 6.876 31
44 min 0 13 -2.342 37 0 37 -0.116 2 -0.042 28 -8.002 13
45 3 max 0 31 2.57 7 0.136 4 0.098 22 0.084 4 -0.341 28
46 min 0 13 -2.57 13 0 7 -0.116 2 -0.084 34 -3.912 19
47 4 max 0 13 2.342 31 0 37 0.116 2 0.042 34 6.876 37
48 min 0 31 -2.665 13 0 7 -0.002 28 -0.042 4 -8.002 7
49 5 max 0 13 2.206 31 0.136 28 0.116 2 0.084 28 11.722 13
50 min 0 31 -3.023 25 -0.136 10 -0.002 28 -0.084 10 -11.821 7
51 M6 1 max 0 7 7.9 2 0.155 13 0.009 31 0.052 31 18.862 22
52 min 0 37 -0.376 28 -0.155 31 -0.066 2 -0.052 13 -12.548 28
53 2 max 0 39 4.123 22 0.132 13 0.002 37 0.023 37 4.234 34
54 min 0 1 -0.721 28 -0.132 31 -0.004 19 -0.023 7 -30.386 2
55 3 max 0 39 1.076 10 0 39 0 4 0.084 13 -3.575 31
56 min 0 1 -1.076 4 0 1 0 10 -0.084 7 -43.985 2
57 4 max 0 39 0.721 34 0.132 7 0.004 19 0.023 37 4.234 28
58 min 0 1 -4.123 16 -0.132 13 -0.002 37 -0.023 31 -30.386 2
59 5 max 0 37 0.376 34 0.155 31 0.066 2 0.052 31 18.862 16
60 min 0 7 -7.9 2 -0.155 37 -0.009 31 -0.052 37 -12.548 34
61 M7 1 max 0 37 3.023 25 0.136 28 0.002 34 0.084 10 11.723 13
62 min 0 7 -2.206 31 -0.136 10 -0.116 2 -0.084 28 -11.821 7
63 2 max 0 37 2.665 13 0 37 0.002 34 0.042 4 6.876 37
64 min 0 7 -2.342 31 0 7 -0.116 2 -0.042 34 -8.002 7
65 3 max 0 7 2.57 13 0 39 0.092 25 0.084 34 -0.341 34
66 min 0 37 -2.57 7 -0.136 10 -0.116 2 -0.084 4 -3.912 25
67 4 max 0 7 2.342 37 0 7 0.116 2 0.042 28 6.876 31
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

68 min 0 37 -2.665 7 0 37 -0.002 34 -0.042 10 -8.002 13
69 5 max 0 7 2.206 37 0.136 34 0.116 2 0.084 34 11.723 7
70 min 0 37 -3.023 19 -0.136 28 -0.002 34 -0.084 28 -11.821 13
71 M8 1 max 0 13 7.9 2 0.155 7 0.009 37 0.052 37 18.862 16
72 min 0 31 -0.376 34 -0.155 37 -0.066 2 -0.052 7 -12.547 34
73 2 max 0 39 4.123 16 0.132 7 0.002 31 0.023 31 4.234 28
74 min 0 1 -0.72 34 -0.132 37 -0.004 25 -0.023 13 -30.386 2
75 3 max 0 39 1.076 4 0 39 0 10 0.084 7 -3.575 37
76 min 0 1 -1.076 10 0 1 0 4 -0.084 37 -43.985 2
77 4 max 0 39 0.72 28 0.132 37 0.004 25 0.023 31 4.234 34
78 min 0 1 -4.123 22 -0.132 7 -0.002 31 -0.023 13 -30.386 2
79 5 max 0 31 0.376 28 0.155 37 0.066 2 0.052 37 18.862 22
80 min 0 13 -7.9 2 -0.155 7 -0.009 37 -0.052 7 -12.547 28
81 M9 1 max 0 7 5.017 2 0.203 4 0.003 2 0 39 0 39
82 min 0 37 0.277 37 -0.203 34 0 28 0 1 0 1
83 2 max 0 7 2.427 2 0.068 10 0.003 2 0.125 4 -0.378 37
84 min 0 37 0.132 37 -0.068 28 0 28 -0.125 34 -6.886 2
85 3 max 0 7 0.163 2 0.339 10 0.003 2 0.251 10 -0.489 28
86 min 0 37 -0.132 25 -0.339 28 -0.002 25 -0.251 28 -8.98 2
87 4 max 0 37 -0.132 31 0.068 4 0 28 0.125 28 -0.378 31
88 min 0 7 -2.427 2 -0.068 34 -0.003 2 -0.125 10 -6.886 2
89 5 max 0 37 -0.277 31 0.203 10 0 28 0 39 0 39
90 min 0 7 -5.017 2 -0.203 28 -0.003 2 0 1 0 1
91 M10 1 max 0 7 5.172 2 0.206 4 0 34 0 39 0 39
92 min 0 37 0.286 34 -0.206 34 -0.002 2 0 1 0 1
93 2 max 0 7 2.582 2 0.069 10 0 34 0.127 4 -0.396 34
94 min 0 37 0.142 34 -0.069 28 -0.002 2 -0.127 34 -7.172 2
95 3 max 0 37 0.008 2 0.344 10 0.002 2 0.254 10 -0.525 34
96 min 0 7 -0.008 22 -0.344 28 -0.002 25 -0.254 28 -9.553 2
97 4 max 0 37 -0.142 34 0.069 4 0.002 2 0.127 28 -0.396 34
98 min 0 7 -2.582 2 -0.069 34 0 34 -0.127 10 -7.172 2
99 5 max 0 37 -0.286 34 0.206 10 0.002 2 0 39 0 39

100 min 0 7 -5.172 2 -0.206 28 0 34 0 1 0 1
101 M11 1 max 0 31 5.172 2 0.206 4 0.002 2 0 39 0 39
102 min 0 13 0.286 28 -0.206 34 0 28 0 1 0 1
103 2 max 0 31 2.582 2 0.069 10 0.002 2 0.127 4 -0.396 28
104 min 0 13 0.142 28 -0.069 28 0 28 -0.127 34 -7.172 2
105 3 max 0 31 0.007 25 0.344 10 0.002 2 0.254 10 -0.525 28
106 min 0 13 -0.008 16 -0.344 28 -0.002 22 -0.254 28 -9.553 2
107 4 max 0 13 -0.142 28 0.069 4 0 28 0.127 28 -0.396 28
108 min 0 31 -2.582 2 -0.069 34 -0.002 2 -0.127 10 -7.172 2
109 5 max 0 13 -0.286 28 0.206 10 0 28 0 39 0 39
110 min 0 31 -5.172 2 -0.206 28 -0.002 2 0 1 0 1
111 M12 1 max 0 31 5.017 2 0.203 4 0 34 0 39 0 39
112 min 0 13 0.277 37 -0.203 34 -0.003 2 0 1 0 1
113 2 max 0 31 2.427 2 0.068 10 0 34 0.125 4 -0.378 37
114 min 0 13 0.132 37 -0.068 28 -0.003 2 -0.125 34 -6.886 2
115 3 max 0 13 0.132 19 0.339 10 0.003 2 0.251 10 -0.489 34
116 min 0 31 -0.163 2 -0.339 28 -0.002 16 -0.251 28 -8.98 2
117 4 max 0 13 -0.132 31 0.068 28 0.003 2 0.125 4 -0.378 31
118 min 0 31 -2.427 2 -0.068 34 0 34 -0.125 10 -6.886 2
119 5 max 0 13 -0.277 31 0.203 10 0.003 2 0 39 0 39
120 min 0 31 -5.017 2 -0.203 4 0 34 0 1 0 1
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Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

1 M1 HSS8X8X6 0.409 10.5 19 0.03 10.5 y 22 256.353 286.467 67.485 67.485 1.667H1-1b
2 M2 HSS8X8X6 0.409 10.5 25 0.03 10.5 y 22 256.353 286.467 67.485 67.485 1.667H1-1b
3 M3 HSS8X8X6 0.409 10.5 25 0.03 10.5 y 16 256.353 286.467 67.485 67.485 1.667H1-1b
4 M4 HSS8X8X6 0.409 10.5 19 0.03 10.5 y 16 256.353 286.467 67.485 67.485 1.667H1-1b
5 M5 W14X34 0.09 0 13 0.038 0 y 19 230.381 299.401 26.447 136.228 1.694H1-1b
6 M6 W14X34 0.534 8.8 2 0.104 14.117 y 2 78.514 299.401 26.447 82.383 1.174H1-1b
7 M7 W14X34 0.09 0 7 0.038 0 y 25 230.381 299.401 26.447 136.228 1.694H1-1b
8 M8 W14X34 0.534 8.8 2 0.104 14.117 y 2 78.514 299.401 26.447 82.383 1.174H1-1b
9 M9 W12X14 0.294 3.854 2 0.124 7.4 y 2 44.985 124.551 4.741 30.606 1.127H1-1b

10 M10 W12X14 0.31 3.7 2 0.125 7.4 y 2 44.985 124.551 4.741 30.85 1.136H1-1b
11 M11 W12X14 0.31 3.7 2 0.125 7.4 y 2 44.985 124.551 4.741 30.85 1.136H1-1b
12 M12 W12X14 0.294 3.854 2 0.124 7.4 y 2 44.985 124.551 4.741 30.606 1.127H1-1b

TC-14s
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Load Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

56 IBC 16-16 (os-e) DL 0.6 Om*ELZ+X 0.7
57 IBC 16-16 (os-f) DL 0.6 Om*ELZ-X 0.7
58 2ELZ + 1.2D + L Yes DL 1.2 LL 1 ELZ 2
59 2ELX + 1.2D + L Yes DL 1.2 LL 1 ELX 2

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

1 M1 1 max 22.524 58 1.284 59 -0.05 59 0 59 0 59 0 59
2 min 10.453 59 -1.71 58 -3.045 58 0 58 0 58 0 58
3 2 max 22.524 58 1.284 59 -0.05 59 0 59 -0.131 59 4.489 58
4 min 10.453 59 -1.71 58 -3.045 58 0 58 -7.993 58 -3.371 59
5 3 max 22.524 58 1.284 59 -0.05 59 0 59 -0.262 59 8.978 58
6 min 10.453 59 -1.71 58 -3.045 58 0 58 -15.987 58 -6.742 59
7 4 max 22.524 58 1.284 59 -0.05 59 0 59 -0.392 59 13.467 58
8 min 10.453 59 -1.71 58 -3.045 58 0 58 -23.98 58 -10.113 59
9 5 max 22.524 58 1.284 59 -0.05 59 0 59 -0.523 59 17.956 58

10 min 10.453 59 -1.71 58 -3.045 58 0 58 -31.973 58 -13.484 59
11 M2 1 max 10.453 59 1.284 59 0.05 59 0 59 0 59 0 59
12 min 5.525 58 -1.708 58 -2.945 58 0 58 0 58 0 58
13 2 max 10.453 59 1.284 59 0.05 59 0 59 0.131 59 4.484 58
14 min 5.525 58 -1.708 58 -2.945 58 0 58 -7.731 58 -3.371 59
15 3 max 10.453 59 1.284 59 0.05 59 0 59 0.262 59 8.968 58
16 min 5.525 58 -1.708 58 -2.945 58 0 58 -15.462 58 -6.742 59
17 4 max 10.453 59 1.284 59 0.05 59 0 59 0.394 59 13.452 58
18 min 5.525 58 -1.708 58 -2.945 58 0 58 -23.193 58 -10.114 59
19 5 max 10.453 59 1.284 59 0.05 59 0 59 0.525 59 17.935 58
20 min 5.525 58 -1.708 58 -2.945 58 0 58 -30.924 58 -13.485 59
21 M3 1 max 17.596 59 4.703 59 0.05 59 0 59 0 59 0 59
22 min 5.525 58 1.708 58 -2.945 58 0 58 0 58 0 58
23 2 max 17.596 59 4.703 59 0.05 59 0 59 0.131 59 -4.484 58
24 min 5.525 58 1.708 58 -2.945 58 0 58 -7.731 58 -12.344 59
25 3 max 17.596 59 4.703 59 0.05 59 0 59 0.262 59 -8.968 58
26 min 5.525 58 1.708 58 -2.945 58 0 58 -15.462 58 -24.688 59
27 4 max 17.596 59 4.703 59 0.05 59 0 59 0.393 59 -13.452 58
28 min 5.525 58 1.708 58 -2.945 58 0 58 -23.194 58 -37.032 59
29 5 max 17.596 59 4.703 59 0.05 59 0 59 0.524 59 -17.936 58
30 min 5.525 58 1.708 58 -2.945 58 0 58 -30.925 58 -49.376 59
31 M4 1 max 22.524 58 4.702 59 -0.05 59 0 59 0 59 0 59
32 min 17.597 59 1.71 58 -3.045 58 0 58 0 58 0 58
33 2 max 22.524 58 4.702 59 -0.05 59 0 59 -0.132 59 -4.489 58
34 min 17.597 59 1.71 58 -3.045 58 0 58 -7.994 58 -12.344 59
35 3 max 22.524 58 4.702 59 -0.05 59 0 59 -0.263 59 -8.978 58
36 min 17.597 59 1.71 58 -3.045 58 0 58 -15.987 58 -24.688 59
37 4 max 22.524 58 4.702 59 -0.05 59 0 59 -0.395 59 -13.467 58
38 min 17.597 59 1.71 58 -3.045 58 0 58 -23.981 58 -37.032 59
39 5 max 22.524 58 4.702 59 -0.05 59 0 59 -0.527 59 -17.956 58
40 min 17.597 59 1.71 58 -3.045 58 0 58 -31.974 58 -49.376 59
41 M5 1 max 0 58 6.676 58 0 58 -0.101 59 0.184 59 25.343 58
42 min 0 59 1.365 59 -0.298 59 -0.118 58 0 58 -0.183 59
43 2 max 0 58 5.858 58 0 58 -0.101 59 0 58 13.749 58
44 min 0 59 0.547 59 0 59 -0.118 58 -0.092 59 -1.951 59
45 3 max 0 58 5.581 58 0.298 59 0.119 58 0.184 59 -2.207 59
46 min 0 59 -0.271 59 0 58 -0.101 59 0 58 -8.086 58
47 4 max 0 59 4.764 58 0 59 0.119 58 0 58 -1.95 59
48 min 0 58 -0.547 59 0 58 0.101 59 -0.092 59 -17.656 58
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

49 5 max 0 59 3.946 58 0.298 59 0.119 58 0.184 59 -0.182 59
50 min 0 58 -1.365 59 0 58 0.101 59 0 58 -25.712 58
51 M6 1 max 0 58 8.2 58 0 59 -0.04 58 0.113 58 10.619 58
52 min 0 59 5.853 59 -0.34 58 -0.068 59 0 59 -18.636 59
53 2 max 0 59 4.164 58 0 59 -0.003 59 0 59 -31.442 58
54 min 0 58 1.818 59 -0.289 58 -0.008 58 -0.051 58 -46.115 59
55 3 max 0 59 0 58 0 59 0 59 0 59 -45.526 58
56 min 0 58 -2.331 59 0 58 0 58 -0.184 58 -45.543 59
57 4 max 0 59 -4.164 58 0.289 58 0.008 58 0 59 -16.808 59
58 min 0 58 -6.508 59 0 59 0.003 59 -0.051 58 -31.441 58
59 5 max 0 59 -8.2 58 0.34 58 0.068 59 0.114 58 39.878 59
60 min 0 58 -10.556 59 0 59 0.04 58 0 59 10.619 58
61 M7 1 max 0 59 1.365 59 0.298 59 -0.119 58 0 58 -0.188 59
62 min 0 58 -3.946 58 0 58 -0.136 59 -0.184 59 -25.713 58
63 2 max 0 59 0.547 59 0 59 -0.119 58 0.092 59 -1.957 59
64 min 0 58 -4.764 58 0 58 -0.136 59 0 58 -17.656 58
65 3 max 0 58 -0.27 59 0 58 -0.119 58 0 58 -2.213 59
66 min 0 59 -5.582 58 -0.298 59 -0.136 59 -0.184 59 -8.087 58
67 4 max 0 58 -0.548 59 0 58 0.136 59 0.092 59 13.749 58
68 min 0 59 -5.859 58 0 59 0.118 58 0 58 -1.955 59
69 5 max 0 58 -1.365 59 0 58 0.136 59 0 58 25.344 58
70 min 0 59 -6.676 58 -0.298 59 0.118 58 -0.184 59 -0.186 59
71 M8 1 max 0 59 10.556 59 0.34 58 -0.068 59 0 59 39.878 59
72 min 0 58 8.21 58 0 59 -0.096 58 -0.114 58 10.623 58
73 2 max 0 59 6.508 59 0.289 58 0.001 58 0.051 58 -16.808 59
74 min 0 58 4.162 58 0 59 -0.003 59 0 59 -31.481 58
75 3 max 0 59 2.331 59 0 59 0 58 0.184 58 -45.543 59
76 min 0 58 0 58 0 58 0 59 0 59 -45.559 58
77 4 max 0 59 -1.818 59 0 59 0.003 59 0.051 58 -31.481 58
78 min 0 58 -4.162 58 -0.289 58 -0.001 58 0 59 -46.114 59
79 5 max 0 58 -5.853 59 0 59 0.096 58 0 59 10.623 58
80 min 0 59 -8.21 58 -0.34 58 0.068 59 -0.113 58 -18.636 59
81 M9 1 max 0 58 5.147 58 0.447 59 0.003 58 0 59 0 59
82 min 0 59 5.131 59 0 58 0.003 59 0 58 0 58
83 2 max 0 58 2.494 58 0 58 0.003 58 0.276 59 -7.038 59
84 min 0 59 2.478 59 -0.149 59 0.003 59 0 58 -7.068 58
85 3 max 0 58 0.175 58 0 58 0.003 58 0 58 -9.169 59
86 min 0 59 -0.175 59 -0.745 59 -0.003 59 -0.551 59 -9.229 58
87 4 max 0 59 -2.478 58 0.149 59 -0.003 59 0.276 59 -7.038 58
88 min 0 58 -2.478 59 0 58 -0.003 58 0 58 -7.038 59
89 5 max 0 59 -5.131 58 0 58 -0.003 59 0 59 0 59
90 min 0 58 -5.131 59 -0.447 59 -0.003 58 0 58 0 58
91 M10 1 max 0 58 5.302 59 0.453 59 -0.002 58 0 59 0 59
92 min 0 59 5.296 58 0 58 -0.002 59 0 58 0 58
93 2 max 0 58 2.649 59 0 58 -0.002 58 0.279 59 -7.344 58
94 min 0 59 2.643 58 -0.151 59 -0.002 59 0 58 -7.355 59
95 3 max 0 59 -0.004 59 0 58 0.002 59 0 58 -9.789 58
96 min 0 58 -0.01 58 -0.755 59 0.002 58 -0.559 59 -9.801 59
97 4 max 0 59 -2.646 58 0.151 59 0.002 59 0.279 59 -7.349 58
98 min 0 58 -2.649 59 0 58 0.002 58 0 58 -7.355 59
99 5 max 0 59 -5.299 58 0 58 0.002 59 0 59 0 59

100 min 0 58 -5.302 59 -0.453 59 0.002 58 0 58 0 58
101 M11 1 max 0 58 5.296 58 0.453 59 0.002 58 0 59 0 59
102 min 0 59 5.293 59 0 58 0.002 59 0 58 0 58
103 2 max 0 58 2.643 58 0 58 0.002 58 0.279 59 -7.338 59

TC-16s
249/293



Company
Designer
Job Number
Model Name

:
:
:
:

Engineers Northwest
Jose Parada

Checked By : __________

6/20/2022
2:00:30 PM

RISA-3D Version 20 [ TCSmallPlatform.r3d ] Page 4

Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

104 min 0 59 2.64 59 -0.151 59 0.002 59 0 58 -7.344 58
105 3 max 0 58 -0.01 58 0 58 0.002 59 0 58 -9.767 59
106 min 0 59 -0.013 59 -0.755 59 -0.002 58 -0.559 59 -9.789 58
107 4 max 0 59 -2.64 59 0.151 59 -0.002 59 0.279 59 -7.338 59
108 min 0 58 -2.646 58 0 58 -0.002 58 0 58 -7.349 58
109 5 max 0 59 -5.293 59 0 58 -0.002 59 0 59 0 59
110 min 0 58 -5.299 58 -0.453 59 -0.002 58 0 58 0 58
111 M12 1 max 0 58 5.147 58 0.447 59 -0.003 58 0 59 0 59
112 min 0 59 5.147 59 0 58 -0.003 59 0 58 0 58
113 2 max 0 58 2.494 58 0 58 -0.003 58 0.276 59 -7.068 59
114 min 0 59 2.494 59 -0.149 59 -0.003 59 0 58 -7.068 58
115 3 max 0 59 0.175 58 0.745 59 -0.003 58 0 58 -9.228 59
116 min 0 58 0.159 59 0 58 -0.003 59 -0.551 59 -9.229 58
117 4 max 0 59 -2.478 58 0.149 59 0.003 59 0.276 59 -7.038 58
118 min 0 58 -2.494 59 0 58 0.003 58 0 58 -7.068 59
119 5 max 0 59 -5.131 58 0 58 0.003 59 0 59 0 59
120 min 0 58 -5.147 59 -0.447 59 0.003 58 0 58 0 58

TC-17s
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Detail Report: M6 Unity Check: No Calc Load Combination: Envelope

y

z

y

z

x

Input Data:

Shape:

Member Type:

Length (ft):

Material Type:

Design Rule:

Number of Internal Sections:

W14X34

Beam

17.6

Hot Rolled Steel

Typical

97

I Node:

J Node:

I Release:

J Release:

I Offset (in):

J Offset (in):

N2

N4

Fixed

Fixed

N/A

N/A

N2 N4

M6

Diagrams: 0.003 at 15.583 ft

-0.319 at 7.883 ft

y Deflection ( )in

0.978 at 8.8 ft

-0.451 at 8.8 ft

z Deflection ( )in

1.163e-04 at 0 ft

-1.162e-04 at 15.767 ft

Axial Force ( )kips

8.2 at 0 ft

-10.556 at 17.6 ft

y Shear Force ( )kips

0.584 at 6.967 ft

-0.584 at 10.633 ft

z Shear Force ( )kips

0.068 at 14.117 ft

-0.068 at 0 ft

Torsion ( )kip-ft

39.878 at 17.6 ft

-50.115 at 6.967 ft

z-z Moment ( )kip-ft

0.328 at 10.633 ft

-0.184 at 8.8 ft

y-y Moment ( )kip-ft

1.163e-05 at 0 ft

-1.162e-05 at 15.767 ft

Axial Stress ( )ksi

12.381 at 6.967 ft

-12.381 at 6.967 ft

Bending Strong Stress ( )ksi

0.57 at 10.633 ft

-0.57 at 10.633 ft

Bending Weak Stress ( )ksi

AISC 15th (360-16): ASD Code Check

- P-Delta analysis required for all AISC 360-16 Load Combinations -
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Detail Report: M5 Unity Check: No Calc Load Combination: Envelope

y

z

y

z

x

Input Data:

Shape:

Member Type:

Length (ft):

Material Type:

Design Rule:

Number of Internal Sections:

W14X34

Beam

7.4

Hot Rolled Steel

Typical

97

I Node:

J Node:

I Release:

J Release:

I Offset (in):

J Offset (in):

N6

N2

Fixed

Fixed

N/A

N/A

N6 N2

M5

Diagrams: 0.001 at 0 ft

-0.014 at 5.088 ft

y Deflection ( )in

1.086 at 5.55 ft

-0.501 at 5.55 ft

z Deflection ( )in

1.786e-04 at 0 ft

-1.786e-04 at 3.777 ft

Axial Force ( )kips

6.676 at 0 ft

-3.023 at 7.4 ft

y Shear Force ( )kips

0.298 at 7.4 ft

-0.298 at 0 ft

z Shear Force ( )kips

0.119 at 3.7 ft

-0.118 at 0 ft

Torsion ( )kip-ft

25.343 at 0 ft

-25.712 at 7.4 ft

z-z Moment ( )kip-ft

0.184 at 7.4 ft

-0.092 at 5.55 ft

y-y Moment ( )kip-ft

1.786e-05 at 0 ft

-1.786e-05 at 3.777 ft

Axial Stress ( )ksi

6.352 at 7.4 ft

-6.352 at 7.4 ft

Bending Strong Stress ( )ksi

0.319 at 7.4 ft

-0.319 at 7.4 ft

Bending Weak Stress ( )ksi

AISC 15th (360-16): ASD Code Check

- P-Delta analysis required for all AISC 360-16 Load Combinations -
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Vu - 6.7k
Mu -25.3k-ft
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TC-20s
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50.1K-FT

25.3K-FT

50.1K-FT

TC-21s
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ed

PROJECT #

SUBJECT

PROJECT

DATE

PLATFORM INFO

Area = 16 .42'x31 = 509E approve.
Height = 10 .5'+-W/8'sound wall.

SDS = 1 . 0 P = 1 . 3

10

C

W16X36

W
16

X3
6

W
16

X3
6

19
S2.3

W16X36

W
16

X4
0

W
16

X4
0

1
S2.3

19
S2.3

OPP.
TYP.

4
S2.3

4
S2.3

W12X14

W12X14

W12X14

W12X14

W12X14

W12X14

W
12

X1
4

W
12

X1
4

1 TYP.
(U.N.O.)

22

2
S2.3

2
S2.3

7
S2.3

W
14

X3
4

2
S2.3

W16X36

3 
EQ

. S
PC

S.
5 

EQ
. S

PC
S.

4
S2.3

SIM.

TYP.

W12X14

22

OPP.

W12X14

W14X34

W12X14

W12X14

W12X14

W12X14

W14X34

W14X34

W12X14

2' - 9" 13' - 8"

PER ARCH.

AR
C

H
.

PE
R

W
12

X1
4

W
12

X1
4

1
S2.3

19
S2.3

FRAMING PLAN

W16X36

W16X36

W16X36
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PROJECT #

SUBJECT

PROJECT

DATE

6x6 Post Near .Mech Platform.

LOADING

Live Load : 125 psf
1/4 ofL - 2 = 31 .3psF

Dead Loud : 36 .6 psF (4"Conc . Slab

1 . 9 pst (steel Leck)
2 .0 psF (Sprinklers)
2 .5 pSF <Misc.)

43 pst *
Not including framing weight.

Dead load : 3 . 6 psF (Sheathing
(sound wall) 0 .7 psf (Stuts)

1-7 PSF (misc + H -S .5)

8 psf

Dead Load : 1900# +2300# + 2630# + 211428#)
(Equipment wi) + 260# + 2(1848#) + 1600 #+ 2300#

=> 17542#/Controls for Self. (

* Use 20000#(Equipment weight)
:. 2000# = 39 . 3 psf

509 .5 ft2
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PerimeterLoads : (Dead and live(out)

② (43pst) + 8'(8psf) = 81 .9 pLf
81 .9 pIF = 0 .08KLF (D .L & 5"overhang

② (125psF) = 52pLf = 0 . 05 KLF(LLD5"overhang

Seismic Dead Lond

36 .6 psF (4"Conc . Slab)
1 :9 psF (Steel Lock

1-7 pff (Sprinkler (
39 . 3 psF (Equip . W .T)

1 ·5 pst (Misc

81 psf

Effect of accidental torsion : (1-0 .45) v = 110V
0 . 50

: 81pSFX1-10 = 89 : 1 psf wh acc . Torsion .

&E = 0 . 286 (89 · 1) = 25. 5psF. Surface (ULT) = 0 . 026USF

② E = 0 -286(89/psF)x + 0 .286(8) (Opsf) = 30pIf = 0 .03K
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Framing worst case L. L vs equip Loading
3. 9' (125psf) = 487-5plf = 0 . 49ULF unif L :L

= 1[2(1848) + 2300 + 260 +160]16 . 31 = 240p(7 = 0 .14427
cequip worst case)

: unit 125pSF live load Controls.
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Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 10.5 0
3 N3 9.47 0 0
4 N4 17.57 10.5 0
5 N5 0 0 13.67
6 N6 0 10.5 13.67
7 N7 9.47 0 13.67
8 N8 17.57 10.5 13.67
9 N9 0 10.5 7.44

10 N10 17.57 10.5 7.44
11 N11 3.1 10.5 0
12 N12 6.2 10.5 0
13 N13 9.47 10.5 0
14 N14 13.52 10.5 0
15 N15 3.1 10.5 13.67
16 N16 6.2 10.5 13.67
17 N17 9.47 10.5 13.67
18 N18 13.52 10.5 13.67
19 N19 1.43 10.5 0
20 N20 8.1 10.5 0
21 N21 1.43 10.5 13.67
22 N22 8.1 10.5 13.67
23 N23 0 10.5 1.67
24 N24 0 10.5 8.863
25 N25 9.47 10.5 1.67
26 N26 9.47 10.5 12
27 N27 3.1 10.5 7.44
28 N28 6.2 10.5 7.44
29 N29 9.47 10.5 7.44
30 N30 13.52 10.5 7.44
31 N31 29.8 0 0
32 N32 29.8 0 13.67
33 N33 29.8 10.5 0
34 N34 29.8 10.5 13.67
35 N35 29.8 10.5 7.44
36 N36 3.1 10.5 8.863
37 N37 -3.3 10.5 8.863
38 N38 -3.3 10.5 0
39 N39 21.62 10.5 0
40 N40 25.67 10.5 0
41 N41 21.62 10.5 13.67
42 N42 25.67 10.5 13.67
43 N43 21.62 10.5 7.44
44 N44 25.67 10.5 7.44
45 N45 0 10.5 16.42
46 N46 3.1 10.5 16.42
47 N47 6.2 10.5 16.42
48 N48 9.47 10.5 16.42
49 N49 13.52 10.5 16.42
50 N50 17.57 10.5 16.42
51 N51 21.62 10.5 16.42
52 N52 25.67 10.5 16.42
53 N53 29.8 10.5 16.42
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Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in]

1 N1 Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction
3 N5 Reaction Reaction Reaction
4 N7 Reaction Reaction Reaction
5 N31 Reaction Reaction Reaction
6 N32 Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]

1 B1 W16X36 Beam Wide Flange A992 Typical 10.6 24.5 448 0.545
2 B2 W12X14 Beam Wide Flange A992 Typical 4.16 2.36 88.6 0.07
3 C1 HSS8X8X6 Column Tube A500 Gr.C RECT Typical 10.4 100 100 160
4 B3 W16X40 Beam Wide Flange A992 Typical 11.8 28.9 518 0.794
5 B4 W14X34 Beam Wide Flange A992 Typical 10 23.3 340 0.569

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N1 N2 C1 Column Tube A500 Gr.C RECT Typical
2 M2 N3 N13 C1 Column Tube A500 Gr.C RECT Typical
3 M3 N5 N6 C1 Column Tube A500 Gr.C RECT Typical
4 M4 N7 N17 C1 Column Tube A500 Gr.C RECT Typical
5 M5 N2 N13 B1 Beam Wide Flange A992 Typical
6 M6 N6 N17 B1 Beam Wide Flange A992 Typical
7 M7 N2 N6 B1 Beam Wide Flange A992 Typical
8 M8 N4 N8 B2 Beam Wide Flange A992 Typical
9 M9 N11 N15 B2 Beam Wide Flange A992 Typical

10 M10 N12 N16 B2 Beam Wide Flange A992 Typical
11 M11 N13 N17 B1 Beam Wide Flange A992 Typical
12 M12 N14 N18 B2 Beam Wide Flange A992 Typical
13 M13 N39 N41 B2 Beam Wide Flange A992 Typical
14 M14 N40 N42 B2 Beam Wide Flange A992 Typical
15 M15 N13 N33 B3 Beam Wide Flange A992 Typical
16 M16 N17 N34 B3 Beam Wide Flange A992 Typical
17 M17 N33 N34 B1 Beam Wide Flange A992 Typical
18 M18 N31 N33 C1 Column Tube A500 Gr.C RECT Typical
19 M19 N32 N34 C1 Column Tube A500 Gr.C RECT Typical
20 M20 N24 N36 B2 Beam Wide Flange A992 Typical
21 M21 N24 N37 B4 Beam Wide Flange A992 Typical

266/293



Company
Designer
Job Number
Model Name

:
:
:
:

Engineers Northwest
D.C

Mechanical Platform
Checked By : __________

10/14/2024
12:35:22 PM

RISA-3D Version 21 [ 6X6 POST RECV.PLTFRM UPDATED.r3d ] Page 7

Member Primary Data (Continued)

Label I Node J Node Section/Shape Type Design List Material Design Rule

22 M22 N37 N38 B2 Beam Wide Flange A992 Typical
23 M23 N2 N38 B2 Beam Wide Flange A992 Typical
24 M24 N45 N6 B1 Beam Wide Flange A992 Typical
25 M26 N47 N16 B2 Beam Wide Flange A992 Typical
26 M27 N48 N17 B1 Beam Wide Flange A992 Typical
27 M28 N49 N18 B2 Beam Wide Flange A992 Typical
28 M29 N50 N8 B2 Beam Wide Flange A992 Typical
29 M30 N51 N41 B2 Beam Wide Flange A992 Typical
30 M31 N52 N42 B2 Beam Wide Flange A992 Typical
31 M32 N53 N34 B1 Beam Wide Flange A992 Typical
32 M33 N45 N48 B2 Beam Wide Flange A992 Typical
33 M34 N48 N53 B2 Beam Wide Flange A992 Typical
34 M35 N46 N15 B2 Beam Wide Flange A992 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lb z-z [ft] Lcomp top [ft] Lcomp bot [ft] K y-y Channel Conn. a [ft] Function

1 M1 C1 10.5 Lbyy 2 N/A N/A Lateral
2 M2 C1 10.5 Lbyy 2 N/A N/A Lateral
3 M3 C1 10.5 Lbyy 2 N/A N/A Lateral
4 M4 C1 10.5 Lbyy 2 N/A N/A Lateral
5 M5 B1 9.47 9.47 9.47 Lbyy 9.47 N/A N/A Lateral
6 M6 B1 9.47 9.47 9.47 Lbyy 9.47 N/A N/A Lateral
7 M7 B1 13.67 13.67 13.67 Lbyy 13.67 N/A N/A Lateral
8 M8 B2 13.67 13.67 13.67 2 13.67 N/A N/A Lateral
9 M9 B2 13.67 0.5 0.5 Lbyy N/A N/A Lateral

10 M10 B2 13.67 0.5 0.5 Lbyy N/A N/A Lateral
11 M11 B1 13.67 0.5 0.5 Lbyy N/A N/A Lateral
12 M12 B2 13.67 0.5 0.5 Lbyy N/A N/A Lateral
13 M13 B2 13.67 0.5 0.5 Lbyy N/A N/A Lateral
14 M14 B2 13.67 0.5 0.5 Lbyy N/A N/A Lateral
15 M15 B3 20.33 11.6 11.6 Lbyy 11.6 N/A N/A Lateral
16 M16 B3 20.33 11.6 11.6 Lbyy 11.6 N/A N/A Lateral
17 M17 B1 13.67 13.67 13.67 Lbyy 13.67 N/A N/A Lateral
18 M18 C1 10.5 Lbyy 2 N/A N/A Lateral
19 M19 C1 10.5 Lbyy 2 N/A N/A Lateral
20 M20 B2 3.1 Lbyy N/A N/A Lateral
21 M21 B4 3.3 Lbyy N/A N/A Lateral
22 M22 B2 8.863 Lbyy N/A N/A Lateral
23 M23 B2 3.3 Lbyy N/A N/A Lateral
24 M24 B1 2.75 Lbyy N/A N/A Lateral
25 M26 B2 2.75 Lbyy N/A N/A Lateral
26 M27 B1 2.75 Lbyy N/A N/A Lateral
27 M28 B2 2.75 Lbyy N/A N/A Lateral
28 M29 B2 2.75 Lbyy N/A N/A Lateral
29 M30 B2 2.75 Lbyy N/A N/A Lateral
30 M31 B2 2.75 0.5 0.5 Lbyy N/A N/A Lateral
31 M32 B1 2.75 Lbyy N/A N/A Lateral
32 M33 B2 9.47 Lbyy N/A N/A Lateral
33 M34 B2 20.33 4 4 N/A N/A Lateral
34 M35 B2 2.75 Lbyy N/A N/A Lateral
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Member Distributed Loads (BLC 1 : DL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Y -0.08 -0.08 0 %100
2 M33 Y -0.08 -0.08 0 %100
3 M7 Y -0.08 -0.08 0 %100
4 M15 Y -0.08 -0.08 0 %100
5 M34 Y -0.08 -0.08 0 %100
6 M17 Y -0.08 -0.08 0 %100
7 M21 Y -0.08 -0.08 0 %100
8 M22 Y -0.08 -0.08 0 %100
9 M23 Y -0.08 -0.08 0 %100

Member Distributed Loads (BLC 2 : LL)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Y -0.05 -0.05 0 %100
2 M33 Y -0.05 -0.05 0 %100
3 M7 Y -0.05 -0.05 0 %100
4 M15 Y -0.05 -0.05 0 %100
5 M34 Y -0.05 -0.05 0 %100
6 M17 Y -0.05 -0.05 0 %100
7 M21 Y -0.05 -0.05 0 %100
8 M22 Y -0.05 -0.05 0 %100
9 M23 Y -0.05 -0.05 0 %100

Member Distributed Loads (BLC 3 : ELZ)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 Z 0.03 0.03 0 %100
2 M33 Z 0.03 0.03 0 %100
3 M7 Z 0.03 0.03 0 %100
4 M15 Z 0.03 0.03 0 %100
5 M34 Z 0.03 0.03 0 %100
6 M17 Z 0.03 0.03 0 %100
7 M21 Z 0.03 0.03 0 %100
8 M22 Z 0.03 0.03 0 %100
9 M23 Z 0.03 0.03 0 %100

Member Distributed Loads (BLC 4 : ELX)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M5 X 0.03 0.03 0 %100
2 M33 X 0.03 0.03 0 %100
3 M7 X 0.03 0.03 0 %100
4 M15 X 0.03 0.03 0 %100
5 M34 X 0.03 0.03 0 %100
6 M17 X 0.03 0.03 0 %100
7 M21 X 0.03 0.03 0 %100
8 M22 X 0.03 0.03 0 %100
9 M23 X 0.03 0.03 0 %100
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Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Distributed Surface(Plate/Wall)

1 DL DL -1 9 17
2 LL LL 9 17
3 ELZ ELZ 0.286 9 17
4 ELX ELX 0.286 9 17
5 Weight None -1

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 DL Y 1 1
2 LL Y 2 1
3 TL Yes Y 1 1 2 1
4 ELZ Y 3 1
5 ELX Y 4 1
6 IBC 21/ASCE ASD 8 (a) Yes Y DL 1 Sds*DL 0.14 Rho*ELX 0.7 Rho*ELZ 0.21
7 IBC 21/ASCE ASD 8 (b) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ 0.7 Rho*ELX 0.21
8 IBC 21/ASCE ASD 8 (c) Yes Y DL 1 Sds*DL 0.14 Rho*ELX 0.7 Rho*ELZ -0.21
9 IBC 21/ASCE ASD 8 (d) Yes Y DL 1 Sds*DL 0.14 Rho*ELZ 0.7 Rho*ELX -0.21

10 IBC 21/ASCE ASD 9 (a) Yes Y DL 1 Sds*DL 0.105 Rho*ELX 0.525 Rho*ELZ 0.158 LL 0.75 LLS 0.75
11 IBC 21/ASCE ASD 9 (b) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ 0.525 Rho*ELX 0.158 LL 0.75 LLS 0.75
12 IBC 21/ASCE ASD 9 (c) Yes Y DL 1 Sds*DL 0.105 Rho*ELX 0.525 Rho*ELZ -0.158 LL 0.75 LLS 0.75
13 IBC 21/ASCE ASD 9 (d) Yes Y DL 1 Sds*DL 0.105 Rho*ELZ 0.525 Rho*ELX -0.158 LL 0.75 LLS 0.75
14 IBC 21/ASCE ASD 10 (a) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX 0.7 Rho*ELZ 0.21
15 IBC 21/ASCE ASD 10 (b) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ 0.7 Rho*ELX 0.21
16 IBC 21/ASCE ASD 10 (c) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELX 0.7 Rho*ELZ -0.21
17 IBC 21/ASCE ASD 10 (d) Yes Y DL 0.6 Sds*DL -0.14 Rho*ELZ 0.7 Rho*ELX -0.21
18 Weight Y 5 1
19 D+1.2L+OmegaQEX Y 1 1 2 1.2 4 3
20 D+1.2L+OmegaQEZ Y 1 1 2 1.2 3 3

Load Combination Design

Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 DL Yes Yes Yes Yes Yes Yes Yes Yes
2 LL Yes Yes Yes Yes Yes Yes Yes Yes
3 TL Yes Yes Yes Yes Yes Yes Yes Yes
4 ELZ Yes Yes Yes Yes Yes Yes Yes Yes
5 ELX Yes Yes Yes Yes Yes Yes Yes Yes
6 IBC 21/ASCE ASD 8 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 IBC 21/ASCE ASD 8 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 IBC 21/ASCE ASD 8 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 IBC 21/ASCE ASD 8 (d) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 IBC 21/ASCE ASD 9 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 IBC 21/ASCE ASD 9 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 IBC 21/ASCE ASD 9 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 IBC 21/ASCE ASD 9 (d) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
14 IBC 21/ASCE ASD 10 (a) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 IBC 21/ASCE ASD 10 (b) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
16 IBC 21/ASCE ASD 10 (c) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
17 IBC 21/ASCE ASD 10 (d) 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
18 Weight 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
19 D+1.2L+OmegaQEX 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
20 D+1.2L+OmegaQEZ 1.6 Yes Yes Yes Yes Yes Yes Yes Yes Yes
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General Section Sets

Label Shape Type Material Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]

1 GEN1 RE4X4 Beam gen_Conc3NW 16 21.333 21.333 31.573
2 RIGID None RIGID 1e+6 1e+6 1e+6 1e+6

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max 0.817 9 9.603 3 0.768 8 0 17 0 17 0 17
1 min -2.936 6 -4.626 14 -2.904 15 0 3 0 3 0 3
2 N3 max 1.426 13 24.06 12 0.759 16 0 17 0 17 0 17
3 min -3.024 14 -1.456 17 -3.032 7 0 3 0 3 0 3
4 N5 max 0.995 9 12.02 13 0.544 16 0 17 0 17 0 17
5 min -3.013 16 -4.421 16 -3.107 7 0 3 0 3 0 3
6 N7 max 1.341 13 36.801 3 1.05 12 0 17 0 17 0 17
7 min -3.131 16 7.347 16 -2.729 15 0 3 0 3 0 3
8 N31 max 0.59 17 14.35 12 1.163 16 0 17 0 17 0 17
9 min -2.996 6 -3.155 17 -3.258 9 0 3 0 3 0 3

10 N32 max 0.733 17 20.285 11 1.216 8 0 17 0 17 0 17
11 min -2.991 8 3.49 16 -3.06 17 0 3 0 3 0 3
12 Totals: max 5.243 9 109.693 3 5.243 16
13 min -17.475 8 18.286 14 -17.475 7

Envelope Node Displacements

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

0 N1 max 0 6 0 14 0 15 1.104e-2 7 6.821e-4 8 3.29e-3 9
1 min 0 9 0 3 0 8 -2.377e-3 8 -5.095e-4 9 -1.068e-2 6
2 N2 max 0.939 14 0.002 14 0.994 7 1.62e-3 11 6.821e-4 8 6.566e-4 13
3 min -0.299 9 -0.005 3 -0.2 16 -3.738e-5 16 -5.095e-4 9 -9.521e-4 14
4 N3 max 0 14 0 17 0 7 1.149e-2 7 6.556e-4 8 3.868e-3 13
5 min 0 13 0 12 0 16 -2.962e-3 16 -4.796e-4 9 -1.088e-2 14
6 N4 max 0.939 14 -0.007 14 1.048 9 6.268e-3 3 5.436e-4 8 2.863e-4 14
7 min -0.3 9 -0.233 3 -0.318 16 7.825e-4 16 -3.983e-4 9 -1.334e-3 3
8 N5 max 0 16 0 16 0 7 1.145e-2 7 8.592e-4 8 3.934e-3 9
9 min 0 9 0 13 0 16 -2.175e-3 16 -5.722e-4 9 -1.105e-2 8

10 N6 max 0.976 8 0.002 16 0.994 7 8.505e-4 15 8.592e-4 8 4.273e-4 13
11 min -0.35 9 -0.006 13 -0.2 16 -8.826e-4 12 -5.722e-4 9 -1.023e-3 16
12 N7 max 0 16 0 16 0 15 1.115e-2 7 8.758e-4 8 4.285e-3 9
13 min 0 13 0 3 0 12 -3.2e-3 8 -5.433e-4 9 -1.132e-2 16
14 N8 max 0.975 8 0.003 16 1.048 9 1.957e-3 13 5.503e-4 8 3.49e-4 16
15 min -0.35 9 -0.166 3 -0.318 16 -1.507e-4 16 -4.002e-4 9 -8.845e-4 13
16 N9 max 0.98 8 -0.009 16 0.995 7 6.02e-5 16 1.653e-4 8 2.818e-3 3
17 min -0.335 9 -0.059 3 -0.2 16 -4.095e-4 7 -1.975e-4 9 1.088e-4 14
18 N10 max 0.982 8 -0.037 16 1.048 9 -9.924e-5 15 2.076e-4 8 1.481e-2 3
19 min -0.336 9 -0.469 3 -0.318 16 -9.783e-4 3 -2.777e-4 9 2.109e-3 17
20 N11 max 0.939 14 0.011 13 1.002 7 3.513e-3 3 5.513e-4 8 2.135e-4 3
21 min -0.299 9 -0.012 16 -0.222 16 3.369e-4 15 -4.939e-4 9 -6.16e-5 14
22 N12 max 0.939 14 0.013 13 1.009 7 4.038e-3 3 5.326e-4 8 1.508e-4 14
23 min -0.299 9 -0.005 16 -0.242 16 4.344e-4 17 -3.992e-4 9 -2.199e-4 13
24 N13 max 0.939 14 0.001 17 1.013 7 1.011e-3 15 6.556e-4 8 -1.518e-4 17
25 min -0.3 9 -0.012 12 -0.263 16 -3.504e-4 8 -4.796e-4 9 -1.424e-3 3
26 N14 max 0.939 14 -0.014 14 1.026 9 5.817e-3 3 5.606e-4 8 -3.147e-5 14
27 min -0.3 9 -0.128 3 -0.292 16 6.179e-4 17 -5.066e-4 9 -2.438e-3 3
28 N15 max 0.976 8 0.003 13 1.002 7 9.971e-4 15 5.124e-4 8 8.471e-5 13
29 min -0.35 9 -0.014 6 -0.222 16 -3.076e-4 8 -4.839e-4 9 -9.493e-5 16
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Envelope Node Displacements (Continued)

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

30 N16 max 0.976 8 0 3 1.009 7 1.532e-3 11 4.814e-4 8 1.345e-4 16
31 min -0.35 9 -0.007 6 -0.241 16 -1.528e-4 16 -3.889e-4 9 -2.543e-4 13
32 N17 max 0.976 8 -0.004 16 1.013 7 2.288e-3 11 8.758e-4 8 -7.414e-5 17
33 min -0.35 9 -0.019 3 -0.263 16 -2.783e-5 16 -5.433e-4 9 -1.104e-3 12
34 N18 max 0.975 8 -0.01 16 1.026 9 2.117e-3 11 5.051e-4 8 8.117e-5 16
35 min -0.35 9 -0.097 3 -0.292 16 -8.926e-5 16 -4.862e-4 9 -1.598e-3 3
36 N19 max 0.939 14 0.005 9 0.998 7 2.208e-3 11 5.847e-4 8 4.219e-4 13
37 min -0.299 9 -0.009 16 -0.211 16 1.545e-4 16 -5.164e-4 9 -4.685e-4 14
38 N20 max 0.939 14 0.005 13 1.011 7 1.829e-3 11 5.591e-4 8 -9.792e-5 14
39 min -0.3 9 -0.002 16 -0.254 16 3.351e-5 16 -3.94e-4 9 -7.879e-4 3
40 N21 max 0.976 8 0 17 0.997 7 9.181e-4 15 5.807e-4 8 2.594e-4 13
41 min -0.35 9 -0.011 6 -0.212 16 -5.626e-4 12 -5.206e-4 9 -5.093e-4 16
42 N22 max 0.976 8 -0.002 16 1.012 7 1.971e-3 11 5.65e-4 8 -8.329e-5 16
43 min -0.35 9 -0.008 11 -0.252 16 -8.017e-5 16 -4.031e-4 9 -6.258e-4 3
44 N23 max 0.95 14 0 16 0.994 7 1.138e-3 11 7.736e-4 8 1.12e-3 13
45 min -0.309 9 -0.03 13 -0.2 16 7.008e-5 16 -4.972e-4 9 -7.14e-4 14
46 N24 max 0.981 8 -0.003 15 0.995 7 -2.477e-5 16 4.842e-5 12 2.909e-4 9
47 min -0.338 9 -0.055 3 -0.2 16 -6.156e-4 11 -1.769e-4 9 -9.131e-4 10
48 N25 max 0.95 14 0 16 1.013 7 4.449e-4 15 8.029e-4 8 8.791e-5 17
49 min -0.309 9 -0.017 11 -0.263 16 -2.579e-4 12 -4.942e-4 9 -3.451e-4 12
50 N26 max 0.967 8 0.012 9 1.013 7 1.078e-3 11 6.789e-5 12 3.979e-4 13
51 min -0.342 9 -0.004 16 -0.263 16 1.935e-5 16 -2.474e-4 9 -1.913e-4 16
52 N27 max 0.98 8 -0.009 17 1.002 7 -4.392e-5 15 4.425e-5 12 -6.577e-4 17
53 min -0.335 9 -0.127 3 -0.222 16 -4.116e-4 3 -1.167e-4 9 -6.588e-3 3
54 N28 max 0.98 8 -0.019 17 1.009 7 -1.357e-5 17 2.142e-4 8 4.86e-3 3
55 min -0.336 9 -0.164 3 -0.242 16 -2.601e-4 3 -2.824e-4 9 1.58e-4 17
56 N29 max 0.98 8 0.006 3 1.014 7 7.671e-5 16 5.355e-7 12 4.058e-3 3
57 min -0.336 9 0 16 -0.263 16 -4.919e-4 11 -2.174e-4 7 4.218e-4 16
58 N30 max 0.981 8 -0.044 16 1.026 9 -6.796e-5 15 2.1e-4 8 -2.281e-3 16
59 min -0.336 9 -0.359 3 -0.292 16 -6.979e-4 3 -2.796e-4 9 -1.971e-2 3
60 N31 max 0 6 0 17 0 9 1.227e-2 9 6.861e-4 8 2.851e-3 17
61 min 0 17 0 12 0 16 -4.442e-3 16 -2.95e-4 9 -1.086e-2 6
62 N32 max 0 8 0 16 0 17 1.222e-2 9 9.263e-4 8 3.462e-3 9
63 min 0 17 0 11 0 8 -4.476e-3 8 -4.255e-4 9 -1.118e-2 8
64 N33 max 0.939 14 0.002 17 1.09 9 1.254e-3 9 6.861e-4 8 3.07e-3 3
65 min -0.301 9 -0.007 12 -0.392 16 -3.967e-4 16 -2.95e-4 9 -1.122e-3 14
66 N34 max 0.975 8 -0.002 16 1.09 9 1.476e-3 13 9.263e-4 8 2.456e-3 13
67 min -0.35 9 -0.01 11 -0.392 16 -3.362e-4 16 -4.255e-4 9 -1.223e-3 16
68 N35 max 0.98 8 0 17 1.09 9 1.292e-4 16 -1.584e-5 3 2.588e-4 17
69 min -0.336 9 -0.008 12 -0.392 16 -4.674e-4 9 -3.121e-4 7 -1.883e-3 6
70 N36 max 0.981 8 -0.007 17 1.002 7 -1.183e-4 17 2.8e-4 8 -1.008e-4 17
71 min -0.338 9 -0.11 3 -0.222 16 -1.237e-3 3 -3.164e-4 9 -1.66e-3 3
72 N37 max 0.981 8 0.007 14 0.993 7 1.593e-4 16 6.755e-4 8 3.899e-4 9
73 min -0.338 9 -0.036 9 -0.182 16 -9.048e-4 13 -3.793e-4 9 -7.29e-4 10
74 N38 max 0.939 14 0.036 14 0.993 7 1.081e-3 8 3.834e-4 8 1.349e-3 13
75 min -0.299 9 -0.048 13 -0.182 16 1.133e-4 17 -2.662e-4 9 -8.039e-4 14
76 N39 max 0.939 14 0.011 14 1.065 9 5.796e-3 3 5.274e-4 8 8.062e-4 10
77 min -0.301 9 -0.251 3 -0.343 16 7.032e-4 16 -3.305e-4 9 4.801e-5 17
78 N40 max 0.939 14 0.022 14 1.079 9 6.296e-3 3 4.615e-4 8 2.589e-3 3
79 min -0.301 9 -0.164 3 -0.367 16 6.908e-4 17 -2.188e-4 9 -7.143e-5 14
80 N41 max 0.975 8 0.021 16 1.065 9 1.798e-3 13 5.357e-4 8 5.738e-4 12
81 min -0.35 9 -0.179 3 -0.343 16 -2.121e-4 16 -3.351e-4 9 -2.704e-6 17
82 N42 max 0.975 8 0.028 16 1.079 9 1.638e-3 13 4.002e-4 8 1.764e-3 3
83 min -0.35 9 -0.122 3 -0.367 16 -2.736e-4 16 -1.888e-4 9 -1.925e-4 16
84 N43 max 0.982 8 -0.016 16 1.065 9 -9.323e-5 15 2.068e-4 8 -1.648e-3 16
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Envelope Node Displacements (Continued)

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

85 min -0.336 9 -0.465 3 -0.343 16 -9.745e-4 3 -2.762e-4 9 -1.471e-2 3
86 N44 max 0.981 8 -0.01 16 1.079 9 -7.586e-5 15 2.078e-4 8 1.714e-2 3
87 min -0.336 9 -0.41 3 -0.367 16 -8.058e-4 3 -2.756e-4 9 1.975e-3 16
88 N45 max 1.036 8 0.026 12 0.994 7 8.554e-4 15 2.158e-3 16 1.578e-5 17
89 min -0.378 9 -0.031 17 -0.2 16 -8.497e-4 12 -9.669e-4 9 -4.254e-4 10
90 N46 max 1.036 8 0.012 12 1.002 7 4.362e-4 17 2.475e-4 8 -4.158e-5 17
91 min -0.378 9 -0.035 15 -0.222 16 -2.26e-3 3 -4.019e-4 9 -2.852e-4 10
92 N47 max 1.037 8 0.004 16 1.009 7 3.243e-4 17 2.533e-4 8 -1.22e-4 16
93 min -0.378 9 -0.041 7 -0.241 16 -2.663e-3 3 -3.203e-4 9 -1.02e-3 3
94 N48 max 1.037 8 -0.008 16 1.013 7 3.035e-3 11 2.105e-3 16 -6.361e-4 16
95 min -0.378 9 -0.121 11 -0.263 16 1.014e-4 16 -9.335e-4 9 -4.797e-3 3
96 N49 max 1.037 8 -0.055 16 1.026 9 2.866e-3 13 1.833e-4 8 -1.091e-3 16
97 min -0.378 9 -0.466 3 -0.292 16 2.86e-4 16 -3.822e-4 9 -8.435e-3 3
98 N50 max 1.037 8 -0.096 16 1.048 9 7.188e-3 3 6.137e-4 8 -5.106e-4 16
99 min -0.377 9 -0.803 3 -0.318 16 1.242e-3 16 -4.196e-4 9 -4.524e-3 3

100 N51 max 1.037 8 -0.098 16 1.065 9 8.152e-3 3 6.011e-4 8 2.71e-3 3
101 min -0.376 9 -0.851 3 -0.343 16 1.656e-3 16 -3.579e-4 9 3.863e-4 17
102 N52 max 1.037 8 -0.055 16 1.079 9 3.68e-3 11 7.541e-5 8 9.045e-3 3
103 min -0.376 9 -0.554 3 -0.367 16 9.33e-4 16 -9.192e-5 13 1.206e-3 14
104 N53 max 1.036 8 0.007 16 1.09 9 1.833e-3 13 2.181e-3 8 1.019e-2 3
105 min -0.375 9 -0.072 13 -0.392 16 -2.711e-4 16 -8.598e-4 9 1.062e-3 14

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 1 max 9.603 3 2.91 6 0.77 8 0 17 0 17 0 17
1 min -4.626 14 -0.823 9 -2.854 15 0 3 0 3 0 3
2 2 max 9.503 3 2.884 6 0.762 8 0 17 2.01 8 2.151 9
3 min -4.672 14 -0.815 9 -2.828 15 0 3 -7.456 15 -7.605 6
4 3 max 9.403 3 2.858 6 0.754 8 0 17 4 8 4.281 9
5 min -4.718 14 -0.808 9 -2.802 15 0 3 -14.845 15 -15.141 6
6 4 max 9.303 3 2.832 6 0.746 8 0 17 5.97 8 6.391 9
7 min -4.764 14 -0.8 9 -2.776 15 0 3 -22.164 15 -22.61 6
8 5 max 9.203 3 2.806 6 0.739 8 0 17 7.919 8 8.48 9
9 min -4.81 14 -0.792 9 -2.75 15 0 3 -29.416 15 -30.01 6

10 M2 1 max 24.06 12 3.084 14 0.785 16 0 17 0 17 0 17
11 min -1.456 17 -1.484 13 -3.101 7 0 3 0 3 0 3
12 2 max 23.949 12 3.058 14 0.777 16 0 17 2.05 16 3.889 13
13 min -1.502 17 -1.479 13 -3.075 7 0 3 -8.107 7 -8.062 14
14 3 max 23.839 12 3.032 14 0.769 16 0 17 4.08 16 7.763 13
15 min -1.548 17 -1.473 13 -3.049 7 0 3 -16.146 7 -16.056 14
16 4 max 23.728 12 3.006 14 0.762 16 0 17 6.089 16 11.621 13
17 min -1.594 17 -1.467 13 -3.023 7 0 3 -24.116 7 -23.981 14
18 5 max 23.618 12 2.98 14 0.754 16 0 17 8.078 16 15.464 13
19 min -1.64 17 -1.461 13 -2.997 7 0 3 -32.019 7 -31.838 14
20 M3 1 max 12.02 13 2.972 8 0.532 16 0 17 0 17 0 17
21 min -4.421 16 -1.038 9 -3.194 7 0 3 0 3 0 3
22 2 max 11.909 13 2.946 8 0.524 16 0 17 1.387 16 2.716 9
23 min -4.467 16 -1.031 9 -3.168 7 0 3 -8.351 7 -7.767 8
24 3 max 11.799 13 2.92 8 0.517 16 0 17 2.753 16 5.411 9
25 min -4.513 16 -1.023 9 -3.142 7 0 3 -16.633 7 -15.467 8
26 4 max 11.688 13 2.894 8 0.509 16 0 17 4.099 16 8.085 9
27 min -4.559 16 -1.015 9 -3.116 7 0 3 -24.848 7 -23.098 8
28 5 max 11.578 13 2.868 8 0.501 16 0 17 5.425 16 10.739 9
29 min -4.605 16 -1.007 9 -3.09 7 0 3 -32.994 7 -30.66 8
30 M4 1 max 36.801 3 3.22 16 1.12 12 0 17 0 17 0 17
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

31 min 7.347 16 -1.482 13 -2.865 15 0 3 0 3 0 3
32 2 max 36.702 3 3.194 16 1.114 12 0 17 2.932 12 3.882 13
33 min 7.301 16 -1.476 13 -2.839 15 0 3 -7.486 15 -8.42 16
34 3 max 36.602 3 3.168 16 1.108 12 0 17 5.849 12 7.748 13
35 min 7.255 16 -1.47 13 -2.813 15 0 3 -14.903 15 -16.771 16
36 4 max 36.502 3 3.142 16 1.102 12 0 17 8.75 12 11.599 13
37 min 7.209 16 -1.464 13 -2.787 15 0 3 -22.253 15 -25.054 16
38 5 max 36.402 3 3.116 16 1.096 12 0 17 11.636 12 15.435 13
39 min 7.163 16 -1.458 13 -2.761 15 0 3 -29.534 15 -33.269 16
40 M5 1 max 0.396 9 2.008 13 -0.001 3 0.089 15 0.47 6 13.225 13
41 min -1.459 6 -4.319 14 -0.195 6 -0.272 3 0.006 3 -27.512 14
42 2 max 0.37 9 1.616 13 -0.001 3 0.089 15 0.067 8 8.935 13
43 min -1.372 6 -4.444 14 -0.169 6 -0.272 3 -0.06 17 -17.139 14
44 3 max 0.629 9 0.832 17 0.031 16 -0.01 17 0.031 8 10.1 13
45 min -0.815 16 -6.205 10 -0.017 9 -0.055 3 -0.144 15 -4.545 14
46 4 max 0.668 9 0.307 17 0.129 17 0.411 3 -0.005 3 23.522 10
47 min -0.29 16 -9.45 10 -0.127 16 -0.056 15 -0.07 6 1.69 17
48 5 max 0.649 7 0.181 17 0.216 17 0.411 3 0.387 17 46.36 10
49 min -0.203 16 -9.842 10 -0.153 16 -0.056 15 -0.38 8 1.112 17
50 M6 1 max 0.185 11 1.462 17 0.024 17 -0.012 16 1.131 14 10.165 9
51 min 0.031 17 -5.431 8 -0.442 14 -0.084 3 -0.165 17 -29.883 8
52 2 max 0.193 14 1.423 17 0.046 17 -0.012 16 0.123 16 7.488 13
53 min 0.024 17 -5.529 8 -0.436 14 -0.084 3 -0.083 9 -17.38 16
54 3 max 0.245 14 1.285 17 0.132 8 -0.012 16 0.052 8 7.923 13
55 min 0.008 17 -5.872 8 -0.043 17 -0.084 3 -0.129 17 -4.897 16
56 4 max 0.289 14 0.973 17 0.225 17 -0.012 16 0.018 17 17.067 12
57 min -0.005 17 -7.701 12 -0.439 8 -0.084 3 -0.17 14 0.321 17
58 5 max 0.312 14 0.934 17 0.247 17 -0.012 16 0.577 17 35.41 12
59 min -0.012 17 -7.795 12 -0.446 8 -0.084 3 -1.201 16 -1.936 17
60 M7 1 max 0.467 12 3.39 12 0.283 14 -0.01 17 0.035 17 6.078 8
61 min -1.102 15 -2.871 15 -0.081 9 -0.064 12 -0.497 6 -26.664 7
62 2 max 0.438 12 2.823 12 0.158 14 -0.01 17 0.316 16 1.203 16
63 min -0.976 15 -3.051 15 -0.043 9 -0.064 12 -0.178 9 -19.855 11
64 3 max 0.41 12 2.257 12 0.032 14 -0.01 17 0.637 16 -2.797 16
65 min -0.851 15 -3.234 15 -0.006 9 -0.064 12 -0.262 9 -16.873 11
66 4 max 1.73 9 -0.082 16 0.319 9 0.038 8 0.51 14 12.64 15
67 min -0.5 16 -8.603 11 -1.051 16 -0.038 3 -0.015 9 -12.705 12
68 5 max 1.855 9 -0.265 16 0.357 9 0.038 8 1.14 9 34.535 7
69 min -0.537 16 -9.169 11 -1.177 16 -0.038 3 -3.371 16 -5.048 16
70 M8 1 max 0.055 15 2.758 3 0.019 16 -0.002 16 0 17 0 17
71 min -0.006 8 0.367 14 -0.006 9 -0.012 3 0 3 0 3
72 2 max 0.067 15 2.71 3 0.006 16 -0.002 16 0.042 16 -1.215 14
73 min -0.01 8 0.344 14 -0.002 9 -0.012 3 -0.013 9 -9.343 3
74 3 max 0.08 15 2.661 3 0.002 17 -0.002 16 0.041 16 -2.353 14
75 min -0.014 8 0.322 14 -0.007 6 -0.012 3 -0.013 9 -18.521 3
76 4 max 0.005 3 -0.408 16 0.002 9 0.014 3 0.037 16 -1.432 16
77 min -0.1 15 -3.233 3 -0.005 16 0.002 16 -0.012 9 -11.133 3
78 5 max 0.005 3 -0.43 16 0.005 9 0.014 3 0 17 0 17
79 min -0.088 15 -3.282 3 -0.017 16 0.002 16 0 3 0 3
80 M9 1 max 0.007 3 1.478 3 0.022 16 0.005 3 0 17 0 17
81 min -0.017 15 0.166 16 -0.009 9 0.001 17 0 3 0 3
82 2 max 0.008 13 1.43 3 0.01 16 0.005 3 0.054 16 -0.529 16
83 min -0.012 14 0.144 16 -0.005 9 0.001 17 -0.024 9 -4.97 3
84 3 max 0.02 9 1.382 3 0 3 0.005 3 0.065 16 -0.982 16
85 min -0.014 16 0.121 16 -0.005 6 0.001 17 -0.036 9 -9.774 3
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

86 4 max 0.604 16 -0.067 17 0.004 9 0 17 0.065 14 -0.267 17
87 min -0.225 17 -1.18 3 -0.013 14 -0.002 3 -0.019 9 -4.114 3
88 5 max 0.6 16 -0.089 17 0.007 9 0 17 0 17 0 17
89 min -0.212 17 -1.228 3 -0.025 14 -0.002 3 0 3 0 3
90 M10 1 max -0.013 3 1.705 3 0.018 16 0 17 0 17 0 17
91 min -0.073 7 0.22 16 -0.006 9 -0.004 3 0 3 0 3
92 2 max -0.013 3 1.656 3 0.006 16 0 17 0.041 16 -0.715 16
93 min -0.061 6 0.198 16 -0.002 9 -0.004 3 -0.013 9 -5.743 3
94 3 max -0.013 3 1.608 3 0.002 17 0 17 0.039 16 -1.353 16
95 min -0.057 6 0.176 16 -0.007 6 -0.004 3 -0.013 9 -11.32 3
96 4 max 0.123 17 -0.242 17 0.001 9 0.004 3 0.036 16 -0.864 17
97 min -0.514 6 -2.037 3 -0.004 16 0 17 -0.011 9 -7.045 3
98 5 max 0.135 17 -0.264 17 0.005 9 0.004 3 0 17 0 17
99 min -0.51 6 -2.086 3 -0.017 16 0 17 0 3 0 3

100 M11 1 max 0.343 16 0.946 16 0.279 14 -0.021 16 0.097 9 7.135 16
101 min -1.455 9 -3.764 7 -0.076 9 -0.134 3 -0.623 14 -28.635 7
102 2 max 0.333 16 0.89 16 0.247 14 -0.021 16 0.316 16 3.997 16
103 min -1.423 9 -3.902 7 -0.067 9 -0.134 3 -0.147 9 -15.536 7
104 3 max 0.323 16 0.833 16 0.215 14 -0.021 16 1.098 16 1.504 8
105 min -1.391 9 -4.043 7 -0.057 9 -0.134 3 -0.359 9 -2.341 15
106 4 max 0.952 15 0.376 16 0.203 9 0.148 3 0.166 9 29.478 11
107 min -0.47 12 -8.784 11 -0.586 16 0.024 16 -0.387 16 -1.125 16
108 5 max 0.984 15 0.319 16 0.212 9 0.148 3 0.875 9 59.727 11
109 min -0.477 12 -8.919 11 -0.618 16 0.024 16 -2.445 16 -2.313 16
110 M12 1 max 0.077 16 2.506 3 0.018 16 0.013 3 0 17 0 17
111 min -0.062 9 0.329 16 -0.006 9 0.002 16 0 3 0 3
112 2 max 0.073 16 2.458 3 0.006 16 0.013 3 0.041 16 -1.086 16
113 min -0.049 9 0.307 16 -0.002 9 0.002 16 -0.013 9 -8.482 3
114 3 max 0.069 16 2.409 3 0.002 17 0.013 3 0.04 16 -2.097 16
115 min -0.036 9 0.285 16 -0.007 6 0.002 16 -0.013 9 -16.798 3
116 4 max 0.391 16 -0.366 17 0.002 9 -0.002 16 0.037 16 -1.288 17
117 min -0.136 9 -2.955 3 -0.005 16 -0.016 3 -0.012 9 -10.181 3
118 5 max 0.387 16 -0.388 17 0.005 9 -0.002 16 0 17 0 17
119 min -0.123 9 -3.003 3 -0.017 16 -0.016 3 0 3 0 3
120 M13 1 max 0.051 17 2.577 3 0.019 16 0.011 3 0 17 0 17
121 min -0.029 8 0.335 17 -0.006 9 0.001 16 0 3 0 3
122 2 max 0.064 17 2.528 3 0.006 16 0.011 3 0.042 16 -1.107 17
123 min -0.033 8 0.313 17 -0.002 9 0.001 16 -0.013 9 -8.723 3
124 3 max 0.077 17 2.48 3 0.002 17 0.011 3 0.041 16 -2.137 17
125 min -0.036 8 0.29 17 -0.007 6 0.001 16 -0.013 9 -17.281 3
126 4 max 0.105 8 -0.37 17 0.001 9 -0.002 16 0.037 16 -1.301 17
127 min -0.109 17 -3.007 3 -0.005 16 -0.013 3 -0.011 9 -10.358 3
128 5 max 0.101 8 -0.392 17 0.005 9 -0.002 16 0 17 0 17
129 min -0.097 17 -3.055 3 -0.017 16 -0.013 3 0 3 0 3
130 M14 1 max 0.023 17 2.72 3 0.018 16 -0.001 16 0 17 0 17
131 min -0.028 16 0.357 16 -0.006 9 -0.011 3 0 3 0 3
132 2 max 0.035 17 2.671 3 0.006 16 -0.001 16 0.041 16 -1.184 16
133 min -0.032 16 0.335 16 -0.002 9 -0.011 3 -0.012 9 -9.212 3
134 3 max 0.048 17 2.623 3 0.002 17 -0.001 16 0.04 16 -2.291 16
135 min -0.035 16 0.313 16 -0.007 6 -0.011 3 -0.012 9 -18.258 3
136 4 max 0.152 9 -0.404 16 0.001 9 0.013 3 0.037 16 -1.418 16
137 min -0.439 16 -3.217 3 -0.005 16 0.002 16 -0.011 9 -11.076 3
138 5 max 0.164 9 -0.426 16 0.005 9 0.013 3 0 17 0 17
139 min -0.442 16 -3.265 3 -0.017 16 0.002 16 0 3 0 3
140 M15 1 max 2.146 13 13.029 3 0.003 3 0.014 15 0.473 15 46.825 3
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

141 min -2.182 16 0.084 14 -0.229 15 -0.21 3 -0.014 3 -8.582 14
142 2 max 2.387 13 7.515 3 0.017 8 -0.001 16 0.017 16 -0.946 17
143 min -1.483 16 -0.77 14 -0.015 9 -0.019 13 -0.173 7 -17.42 10
144 3 max 2.265 13 1.898 13 0.002 9 0.017 3 0.026 16 -0.889 14
145 min -0.57 16 -1.67 14 -0.006 6 0.003 15 -0.107 7 -42.683 3
146 4 max 2.153 11 -0.066 17 0.037 14 0.003 17 0.114 16 10.934 14
147 min 0.493 16 -4.863 10 0 3 -0.018 3 -0.159 9 -34.434 3
148 5 max 2.295 10 -0.968 17 0.207 9 0.213 3 0.406 9 30.808 6
149 min 0.241 17 -9.922 10 -0.216 16 -0.017 17 -0.668 16 -5.994 17
150 M16 1 max 0.779 3 8.171 3 0.017 3 0.007 3 1.222 14 28.356 13
151 min -0.021 16 -0.893 16 -0.375 14 0.001 17 -0.054 3 -12.101 16
152 2 max 0.778 3 4.944 3 0.07 14 0.007 3 0.009 3 0.232 17
153 min 0.055 16 -1.386 16 -0.008 13 0.001 17 -0.202 14 -12.903 12
154 3 max 0.778 3 1.782 13 0.009 9 0.007 3 0.018 16 1.272 16
155 min 0.13 16 -1.918 16 -0.024 16 0.001 17 -0.085 7 -27.692 3
156 4 max 0.784 10 0.394 17 0.09 16 0.007 3 0.257 16 12.521 16
157 min 0.161 17 -3.302 12 -0.043 9 0.001 17 -0.228 9 -25.722 13
158 5 max 0.84 10 -0.146 17 0.286 9 0.007 3 0.828 9 27.044 8
159 min 0.138 17 -6.327 12 -0.462 16 0.001 17 -1.541 16 -9.347 9
160 M17 1 max 0.317 16 2.25 8 0.378 16 0.084 3 0.406 9 11.491 16
161 min -1.745 7 -3.959 17 -0.145 9 0.012 14 -0.668 16 -31.606 9
162 2 max 0.28 16 1.798 8 0.253 16 0.084 3 0.468 14 5.481 16
163 min -1.619 7 -4.142 17 -0.107 9 0.012 14 -0.024 17 -18.258 9
164 3 max 0.242 16 1.485 16 0.127 16 0.084 3 1.059 16 0.095 16
165 min -1.494 7 -4.584 9 -0.069 9 0.012 14 -0.324 17 -3.736 13
166 4 max 1.15 17 1.233 16 0.163 9 -0.011 16 0.05 9 19.818 13
167 min -0.443 8 -7.007 13 -0.592 16 -0.08 3 -0.425 14 -5.108 16
168 5 max 1.276 17 1.05 16 0.201 9 -0.011 16 0.672 9 44.732 13
169 min -0.48 8 -7.573 13 -0.717 16 -0.08 3 -2.659 14 -9.009 16
170 M18 1 max 14.35 12 3.073 6 1.199 8 0 17 0 17 0 17
171 min -3.155 17 -0.579 17 -3.255 9 0 3 0 3 0 3
172 2 max 14.24 12 3.047 6 1.191 8 0 17 3.137 8 1.509 17
173 min -3.201 17 -0.571 17 -3.229 9 0 3 -8.51 9 -8.031 6
174 3 max 14.129 12 3.021 6 1.184 8 0 17 6.254 8 2.997 17
175 min -3.247 17 -0.563 17 -3.203 9 0 3 -16.951 9 -15.995 6
176 4 max 14.019 12 2.995 6 1.176 8 0 17 9.351 8 4.465 17
177 min -3.293 17 -0.555 17 -3.177 9 0 3 -25.324 9 -23.89 6
178 5 max 13.908 12 2.969 6 1.168 8 0 17 12.427 8 5.913 17
179 min -3.339 17 -0.548 17 -3.151 9 0 3 -33.628 9 -31.716 6
180 M19 1 max 20.285 11 3.088 8 1.255 8 0 17 0 17 0 17
181 min 3.49 16 -0.762 17 -3.208 9 0 3 0 3 0 3
182 2 max 20.174 11 3.062 8 1.247 8 0 17 3.283 8 1.989 17
183 min 3.444 16 -0.754 17 -3.182 9 0 3 -8.388 9 -8.072 8
184 3 max 20.064 11 3.036 8 1.239 8 0 17 6.545 8 3.958 17
185 min 3.398 16 -0.746 17 -3.156 9 0 3 -16.708 9 -16.077 8
186 4 max 19.953 11 3.01 8 1.231 8 0 17 9.787 8 5.906 17
187 min 3.352 16 -0.738 17 -3.13 9 0 3 -24.959 9 -24.012 8
188 5 max 19.843 11 2.984 8 1.223 8 0 17 13.009 8 7.834 17
189 min 3.306 16 -0.73 17 -3.104 9 0 3 -33.142 9 -31.88 8
190 M20 1 max 0.129 9 2.469 3 0.204 16 0.01 3 0.206 9 7.602 3
191 min -0.193 16 0.465 16 -0.126 9 -0.003 15 -0.345 16 1.411 16
192 2 max 0.128 9 2.458 3 0.203 16 0.01 3 0.11 9 5.693 3
193 min -0.191 16 0.46 16 -0.123 9 -0.003 15 -0.187 16 1.053 16
194 3 max 0.127 9 2.447 3 0.202 16 0.01 3 0.016 9 3.793 3
195 min -0.188 16 0.455 16 -0.12 9 -0.003 15 -0.03 16 0.699 16
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

196 4 max 0.126 9 2.436 3 0.202 16 0.01 3 0.127 16 1.901 3
197 min -0.185 16 0.449 16 -0.117 9 -0.003 15 -0.076 9 0.348 16
198 5 max 0.125 9 2.425 3 0.201 16 0.01 3 0.282 16 0.017 3
199 min -0.182 16 0.444 16 -0.114 9 -0.003 15 -0.166 9 0.001 14
200 M21 1 max 0.356 6 1.884 3 0.459 14 0.034 8 0.395 9 6.211 3
201 min 0 3 0.402 16 -0.06 9 -0.045 13 -1.456 14 1.215 16
202 2 max 0.326 6 1.748 3 0.45 14 0.034 8 0.333 9 4.713 3
203 min 0 3 0.359 16 -0.09 9 -0.045 13 -1.097 16 0.901 16
204 3 max 0.296 6 1.613 3 0.441 14 0.034 8 0.247 9 3.326 3
205 min 0 3 0.315 16 -0.12 9 -0.045 13 -0.739 16 0.623 16
206 4 max 0.267 6 1.478 3 0.448 16 0.034 8 0.136 9 2.051 3
207 min 0 3 0.272 16 -0.149 9 -0.045 13 -0.373 16 0.381 16
208 5 max 0.237 6 1.342 3 0.457 16 0.034 8 0 8 0.888 3
209 min 0 3 0.229 16 -0.179 9 -0.045 13 0 9 0.174 16
210 M22 1 max 0.246 14 0.639 3 0.041 17 0.001 3 0 17 0 17
211 min -0.003 3 0.192 17 -0.137 6 0 16 0 3 0 3
212 2 max 0.225 14 0.319 3 0.021 17 0.001 3 0.068 17 -0.319 17
213 min -0.008 13 0.096 17 -0.069 6 0 16 -0.228 6 -1.062 3
214 3 max 0.215 16 0 17 0 17 0.001 3 0.091 17 -0.425 17
215 min -0.077 9 0 3 0 3 0 16 -0.304 6 -1.415 3
216 4 max 0.236 16 -0.096 16 0.069 16 0.001 3 0.068 17 -0.319 17
217 min -0.145 9 -0.319 3 -0.021 9 0 16 -0.228 6 -1.062 3
218 5 max 0.257 16 -0.192 16 0.137 16 0.001 3 0 17 0 17
219 min -0.214 9 -0.639 3 -0.041 9 0 16 0 3 0 3
220 M23 1 max 0.473 16 1.655 3 0.085 9 0.034 8 0.086 16 5.818 3
221 min -0.247 9 0.341 17 -0.042 16 -0.045 13 -0.112 9 1.108 17
222 2 max 0.447 16 1.536 3 0.06 9 0.034 8 0.055 16 4.502 3
223 min -0.239 9 0.305 17 -0.034 16 -0.045 13 -0.053 9 0.842 17
224 3 max 0.422 16 1.417 3 0.034 9 0.034 8 0.031 16 3.284 3
225 min -0.232 9 0.269 17 -0.026 16 -0.045 13 -0.014 9 0.605 17
226 4 max 0.396 16 1.298 3 0.008 9 0.034 8 0.017 14 2.164 3
227 min -0.224 9 0.233 17 -0.019 16 -0.045 13 -0.001 3 0.398 17
228 5 max 0.37 16 1.179 3 0.001 3 0.034 8 0 8 1.143 3
229 min -0.216 9 0.198 17 -0.027 15 -0.045 13 0 9 0.22 17
230 M24 1 max 0.356 16 -0.228 16 1.836 16 0.717 13 0.165 9 -0.295 15
231 min -0.974 9 -2.035 3 -0.529 9 -0.866 16 -0.677 14 -1.696 3
232 2 max 0.358 16 -0.24 16 1.843 16 0.717 13 0.601 16 -0.052 17
233 min -0.98 9 -2.059 3 -0.531 9 -0.866 16 -0.2 9 -0.346 12
234 3 max 0.36 16 -0.251 16 1.849 16 0.717 13 1.87 16 1.135 3
235 min -0.986 9 -2.084 3 -0.533 9 -0.866 16 -0.566 9 0.004 16
236 4 max 0.362 16 -0.263 16 1.856 16 0.717 13 3.144 16 2.577 3
237 min -0.993 9 -2.109 3 -0.535 9 -0.866 16 -0.933 9 0.18 16
238 5 max 0.364 16 -0.274 16 1.862 16 0.717 13 4.422 16 4.035 3
239 min -0.999 9 -2.134 3 -0.537 9 -0.866 16 -1.301 9 0.365 16
240 M26 1 max 0.054 16 0.022 8 0.002 9 0.002 10 0 17 0 17
241 min -0.1 17 0.009 17 -0.005 8 0 17 0 3 0 3
242 2 max 0.055 16 0.011 8 0.001 9 0.002 10 0.001 9 -0.005 17
243 min -0.103 17 0.004 17 -0.003 8 0 17 -0.003 8 -0.011 8
244 3 max 0.055 16 0 17 0 17 0.002 10 0.001 9 -0.006 17
245 min -0.105 17 0 3 0 3 0 17 -0.003 8 -0.015 8
246 4 max 0.056 16 -0.004 16 0.003 6 0.002 10 0.001 9 -0.005 17
247 min -0.108 17 -0.011 9 -0.001 17 0 17 -0.003 8 -0.011 8
248 5 max 0.057 16 -0.009 16 0.005 6 0.002 10 0 17 0 17
249 min -0.111 17 -0.022 9 -0.002 17 0 17 0 3 0 3
250 M27 1 max 0.476 8 -2.585 17 2.093 16 4.5 3 0.331 9 -0.053 15
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

251 min -1.387 17 -17.562 3 -0.645 9 0.264 16 -1.115 16 -1.675 3
252 2 max 0.478 8 -2.597 17 2.1 16 4.5 3 0.327 16 10.408 3
253 min -1.394 17 -17.587 3 -0.647 9 0.264 16 -0.113 9 1.552 16
254 3 max 0.48 8 -2.608 17 2.106 16 4.5 3 1.772 16 22.507 3
255 min -1.4 17 -17.611 3 -0.649 9 0.264 16 -0.559 9 3.386 16
256 4 max 0.482 8 -2.619 17 2.113 16 4.5 3 3.223 16 34.623 3
257 min -1.407 17 -17.636 3 -0.651 9 0.264 16 -1.006 9 5.227 16
258 5 max 0.484 8 -2.631 17 2.119 16 4.5 3 4.677 16 46.757 3
259 min -1.413 17 -17.661 3 -0.653 9 0.264 16 -1.455 9 7.076 16
260 M28 1 max 0.014 16 0.022 8 0.002 9 0.014 3 0 17 0 17
261 min -0.103 15 0.009 17 -0.005 8 0.002 17 0 3 0 3
262 2 max 0.015 16 0.011 8 0.001 9 0.014 3 0.001 9 -0.005 17
263 min -0.105 15 0.004 17 -0.003 8 0.002 17 -0.003 8 -0.011 8
264 3 max 0.015 16 0 17 0 17 0.014 3 0.001 9 -0.006 17
265 min -0.108 15 0 3 0 3 0.002 17 -0.003 8 -0.015 8
266 4 max 0.016 16 -0.004 16 0.003 14 0.014 3 0.001 9 -0.005 17
267 min -0.111 15 -0.011 9 -0.001 17 0.002 17 -0.003 8 -0.011 8
268 5 max 0.017 16 -0.009 16 0.005 14 0.014 3 0 17 0 17
269 min -0.113 15 -0.022 9 -0.002 17 0.002 17 0 3 0 3
270 M29 1 max 0.028 14 0.022 8 0.002 9 0.007 3 0 17 0 17
271 min -0.001 9 0.009 15 -0.005 8 0.001 17 0 3 0 3
272 2 max 0.027 14 0.011 8 0.001 9 0.007 3 0.001 9 -0.005 15
273 min -0.003 9 0.004 15 -0.003 8 0.001 17 -0.003 8 -0.011 8
274 3 max 0.026 14 0 17 0 17 0.007 3 0.001 9 -0.006 15
275 min -0.006 9 0 3 0 3 0.001 17 -0.003 8 -0.015 8
276 4 max 0.026 16 -0.004 16 0.003 14 0.007 3 0.001 9 -0.005 15
277 min -0.008 9 -0.011 7 -0.001 17 0.001 17 -0.003 8 -0.011 8
278 5 max 0.027 16 -0.009 16 0.005 14 0.007 3 0 17 0 17
279 min -0.011 9 -0.022 7 -0.002 17 0.001 17 0 3 0 3
280 M30 1 max 0.019 9 0.022 8 0.002 9 0 14 0 17 0 17
281 min -0.032 16 0.009 15 -0.005 8 -0.004 3 0 3 0 3
282 2 max 0.016 9 0.011 8 0.001 9 0 14 0.001 9 -0.005 15
283 min -0.031 16 0.004 15 -0.003 8 -0.004 3 -0.003 8 -0.011 8
284 3 max 0.014 9 0 17 0 17 0 14 0.001 9 -0.006 15
285 min -0.031 16 0 3 0 3 -0.004 3 -0.003 8 -0.015 8
286 4 max 0.011 9 -0.004 16 0.003 14 0 14 0.001 9 -0.005 15
287 min -0.03 16 -0.011 7 -0.001 17 -0.004 3 -0.003 8 -0.011 8
288 5 max 0.009 13 -0.009 16 0.005 14 0 14 0 17 0 17
289 min -0.03 14 -0.022 7 -0.002 17 -0.004 3 0 3 0 3
290 M31 1 max 0.091 8 0.022 8 0.002 9 -0.002 17 0 17 0 17
291 min -0.102 17 0.009 15 -0.005 8 -0.014 3 0 3 0 3
292 2 max 0.092 8 0.011 8 0.001 9 -0.002 17 0.001 9 -0.005 15
293 min -0.104 17 0.004 15 -0.003 8 -0.014 3 -0.003 8 -0.011 8
294 3 max 0.093 8 0 17 0 17 -0.002 17 0.001 9 -0.006 15
295 min -0.107 17 0 3 0 3 -0.014 3 -0.003 8 -0.015 8
296 4 max 0.094 8 -0.004 16 0.003 14 -0.002 17 0.001 9 -0.005 15
297 min -0.109 17 -0.011 7 -0.001 17 -0.014 3 -0.003 8 -0.011 8
298 5 max 0.094 8 -0.009 16 0.005 14 -0.002 17 0 17 0 17
299 min -0.112 17 -0.022 7 -0.002 17 -0.014 3 0 3 0 3
300 M32 1 max 0.237 16 -1.208 17 1.7 16 -1.001 17 0.249 9 -0.028 17
301 min -1.482 7 -8.379 3 -0.632 9 -9.348 3 -0.541 16 -0.766 3
302 2 max 0.239 16 -1.219 17 1.707 16 -1.001 17 0.63 16 5.003 3
303 min -1.489 7 -8.403 3 -0.634 9 -9.348 3 -0.186 9 0.755 16
304 3 max 0.241 16 -1.231 17 1.713 16 -1.001 17 1.805 16 10.788 3
305 min -1.495 7 -8.428 3 -0.636 9 -9.348 3 -0.622 9 1.649 17
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Envelope Member Section Forces (Continued)

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

306 4 max 0.243 16 -1.242 17 1.719 16 -1.001 17 2.985 16 16.591 3
307 min -1.502 7 -8.453 3 -0.638 9 -9.348 3 -1.06 9 2.499 17
308 5 max 0.245 16 -1.254 17 1.726 16 -1.001 17 4.17 16 22.411 3
309 min -1.508 7 -8.478 3 -0.639 9 -9.348 3 -1.499 9 3.357 17
310 M33 1 max 0.14 17 0.497 3 0.029 9 0.011 11 0.677 14 0.746 13
311 min -1.425 14 -0.008 16 -0.296 14 0.001 16 -0.164 9 -0.901 16
312 2 max 0.118 17 0.159 13 0.103 9 0.011 11 0.007 16 0.191 17
313 min -1.352 14 -0.11 16 -0.288 16 0.001 16 -0.008 9 -0.836 8
314 3 max -0.046 3 -0.274 17 0.128 16 0.003 3 0.014 16 3.69 3
315 min -0.983 6 -2.055 3 -0.037 9 0 14 -0.026 17 0.024 16
316 4 max -0.096 3 -0.54 17 0.066 9 -0.004 16 0.001 9 13.477 3
317 min -0.81 7 -3.967 3 -0.249 14 -0.034 3 -0.033 14 1.696 14
318 5 max -0.079 16 -0.642 17 0.139 9 -0.004 16 0.244 9 23.274 3
319 min -0.788 7 -4.309 3 -0.269 16 -0.034 3 -0.64 16 3.468 14
320 M34 1 max -0.08 3 6.174 3 0.004 3 0.001 15 0.505 14 24.932 3
321 min -1.763 6 0.891 14 -0.172 14 -0.001 8 -0.087 9 3.289 14
322 2 max -0.068 3 3.49 3 0.05 16 -0.001 17 0.009 9 -1.589 17
323 min -1.759 7 0.465 14 -0.042 9 -0.011 3 -0.088 14 -10.491 3
324 3 max 0.28 16 0.716 3 0.008 9 0 17 0.007 16 -3.482 16
325 min -1.696 7 0.026 16 -0.02 16 -0.003 10 -0.027 7 -25.625 3
326 4 max 0.788 16 -0.293 17 0.051 14 0.011 3 0.098 16 -2.239 16
327 min -1.43 9 -1.974 3 0 3 0.002 14 -0.047 9 -20.392 3
328 5 max 1.239 16 -0.73 17 0.128 9 0.006 12 0.249 9 5.718 12
329 min -0.899 9 -4.723 3 -0.181 16 0 17 -0.541 16 0.414 17
330 M35 1 max 0.064 16 0.022 8 0.002 9 0.001 3 0 17 0 17
331 min -0.092 9 0.009 17 -0.005 8 0 16 0 3 0 3
332 2 max 0.064 16 0.011 8 0.001 9 0.001 3 0.001 9 -0.005 17
333 min -0.094 9 0.004 17 -0.003 8 0 16 -0.003 8 -0.011 8
334 3 max 0.065 16 0 17 0 17 0.001 3 0.001 9 -0.006 17
335 min -0.097 9 0 3 0 3 0 16 -0.003 8 -0.015 8
336 4 max 0.066 16 -0.004 16 0.003 6 0.001 3 0.001 9 -0.005 17
337 min -0.099 9 -0.011 9 -0.001 17 0 16 -0.003 8 -0.011 8
338 5 max 0.067 16 -0.009 16 0.005 6 0.001 3 0 17 0 17
339 min -0.102 9 -0.022 9 -0.002 17 0 16 0 3 0 3

Envelope Maximum Member Section Forces

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

0 M1 max 9.603 0 3 2.91 0 6 0.77 0 8 0 10.5 17 7.919 10.5 8 8.48 10.5 9
1 min -4.81 10.5 14 -0.823 0 9 -2.854 0 15 0 0 3 -29.416 10.5 15 -30.01 10.5 6
2 M2 max 24.06 0 12 3.084 0 14 0.785 0 16 0 10.5 17 8.078 10.5 16 15.464 10.5 13

3 min -1.64 10.5 17 -1.484 0 13 -3.101 0 7 0 0 3 -32.019 10.5 7 -31.838 10.5 14

4 M3 max 12.02 0 13 2.972 0 8 0.532 0 16 0 10.5 17 5.425 10.5 16 10.739 10.5 9
5 min -4.605 10.5 16 -1.038 0 9 -3.194 0 7 0 0 3 -32.994 10.5 7 -30.66 10.5 8
6 M4 max36.801 0 3 3.22 0 16 1.12 0 12 0 10.5 17 11.636 10.5 12 15.435 10.5 13

7 min 7.163 10.5 16 -1.482 0 13 -2.865 0 15 0 0 3 -29.534 10.5 15 -33.269 10.5 16

8 M5 max 0.678 6.215 9 2.008 0 13 0.216 9.47 17 0.411 9.47 3 0.47 0 6 46.36 9.47 10

9 min -1.459 0 6 -9.842 9.47 10 -0.195 0 6 -0.272 0 3 -0.38 9.47 8 -27.512 0 14

10 M6 max 0.312 9.47 14 1.462 0 17 0.247 9.47 17 -0.012 1.38116 1.131 0 14 35.41 9.47 12

11 min -0.012 9.47 17 -7.795 9.47 12 -0.446 9.47 8 -0.084 8.188 3 -1.201 9.47 16 -29.883 0 8
12 M7 max 1.855 13.67 9 3.39 0 12 0.357 13.67 9 0.466 8.829 3 1.809 8.97114 34.535 13.67 7
13 min -1.102 0 15 -9.169 13.6711 -1.177 13.6716 -0.064 0 12 -3.371 13.6716 -26.664 0 7
14 M8 max 0.082 7.40515 2.758 0 3 0.019 0 16 0.014 13.67 3 0.047 4.98416 0 13.6717

15 min -0.11 7.54715 -3.282 13.67 3 -0.017 13.6716 -0.012 0 3 -0.015 5.126 9 -20.035 7.405 3
16 M9 max 0.605 8.97116 1.478 0 3 0.127 8.829 9 0.005 7.405 3 0.139 8.829 9 0 13.6717

17 min -0.229 8.97117 -3.584 8.829 3 -0.189 8.82916 -0.019 7.547 3 -0.197 8.82916 -10.559 7.405 3
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Envelope Maximum Member Section Forces (Continued)

Member Axial[k]Loc[ft]LCy Shear[k]Loc[ft]LCz Shear[k]Loc[ft]LCTorque[k-ft]Loc[ft]LCy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]LC

18 M10 max 0.135 13.6717 1.705 0 3 0.018 0 16 0.004 13.67 3 0.045 4.98416 0 13.6717

19 min -0.517 7.547 6 -2.086 13.67 3 -0.017 13.6716 -0.004 0 3 -0.014 5.126 9 -12.505 7.547 3
20 M11 max 0.984 13.6715 0.946 0 16 0.279 0 14 0.148 13.67 3 1.217 7.40516 59.727 13.6711
21 min -1.455 0 9 -8.919 13.6711 -0.618 13.6716 -0.134 1.709 3 -2.445 13.6716 -28.635 0 7
22 M12 max 0.394 7.54716 2.506 0 3 0.018 0 16 0.013 7.405 3 0.046 4.98416 0 13.6717

23 min -0.146 7.547 9 -3.003 13.67 3 -0.017 13.6716 -0.016 7.547 3 -0.015 5.126 9 -18.168 7.405 3
24 M13 max 0.108 7.547 8 2.577 0 3 0.019 0 16 0.011 7.405 3 0.047 4.98416 0 13.6717

25 min -0.119 7.54717 -3.055 13.67 3 -0.017 13.6716 -0.013 7.547 3 -0.014 5.126 9 -18.691 7.405 3
26 M14 max 0.164 13.67 9 2.72 0 3 0.018 0 16 0.013 13.67 3 0.046 4.98416 0 13.6717

27 min -0.442 13.6716 -3.265 13.67 3 -0.017 13.6716 -0.011 0 3 -0.014 4.984 9 -19.75 7.405 3
28 M15 max 2.395 4.23513 13.029 0 3 0.207 20.33 9 0.213 20.33 3 0.473 0 15 46.825 0 3
29 min -2.182 0 16 -9.922 20.3310 -0.229 0 15 -0.21 0 3 -0.668 20.3316 -45.627 12.071 3
30 M16 max 0.84 20.3310 8.171 0 3 0.286 20.33 9 0.007 12.071 3 1.222 0 14 28.356 0 13

31 min -0.021 0 16 -6.327 20.3312 -0.462 20.3316 0.001 4.23517 -1.541 20.3316 -30.358 12.071 3
32 M17 max 1.276 13.6717 2.25 0 8 0.378 0 16 0.084 7.405 3 1.125 7.40516 44.732 13.6713

33 min -1.745 0 7 -7.573 13.6713 -0.717 13.6716 -0.08 7.547 3 -2.659 13.6714 -31.606 0 9
34 M18 max 14.35 0 12 3.073 0 6 1.199 0 8 0 10.5 17 12.427 10.5 8 5.913 10.5 17

35 min -3.339 10.5 17 -0.579 0 17 -3.255 0 9 0 0 3 -33.628 10.5 9 -31.716 10.5 6
36 M19 max20.285 0 11 3.088 0 8 1.255 0 8 0 10.5 17 13.009 10.5 8 7.834 10.5 17

37 min 3.306 10.5 16 -0.762 0 17 -3.208 0 9 0 0 3 -33.142 10.5 9 -31.88 10.5 8
38 M20 max 0.129 0 9 2.469 0 3 0.204 0 16 0.01 3.1 3 0.282 3.1 16 7.602 0 3
39 min -0.193 0 16 0.444 3.1 16 -0.126 0 9 -0.003 0 15 -0.345 0 16 0.001 3.1 14

40 M21 max 0.356 0 6 1.884 0 3 0.459 0 14 0.034 3.3 8 0.395 0 9 6.211 0 3
41 min 0 0 3 0.229 3.3 16 -0.179 3.3 9 -0.045 0 13 -1.456 0 14 0.174 3.3 16

42 M22 max 0.257 8.86316 0.639 0 3 0.137 8.86316 0.001 8.863 3 0.091 4.43117 0 8.86317

43 min -0.214 8.863 9 -0.639 8.863 3 -0.137 0 6 0 0 16 -0.304 4.431 6 -1.415 4.431 3
44 M23 max 0.473 0 16 1.655 0 3 0.085 0 9 0.034 3.3 8 0.086 0 16 5.818 0 3
45 min -0.247 0 9 0.198 3.3 17 -0.042 0 16 -0.045 0 13 -0.112 0 9 0.22 3.3 17

46 M24 max 0.364 2.75 16 -0.228 0 16 1.862 2.75 16 0.717 2.75 13 4.422 2.75 16 4.035 2.75 3
47 min -0.999 2.75 9 -2.134 2.75 3 -0.537 2.75 9 -0.866 0 16 -1.301 2.75 9 -1.696 0 3
48 M26 max 0.057 2.75 16 0.022 0 8 0.005 2.75 6 0.002 2.75 10 0.001 1.375 9 0 2.75 17

49 min -0.111 2.75 17 -0.022 2.75 9 -0.005 0 8 0 0 17 -0.003 1.375 8 -0.015 1.375 8
50 M27 max 0.484 2.75 8 -2.585 0 17 2.119 2.75 16 4.5 2.75 3 4.677 2.75 16 46.757 2.75 3
51 min -1.413 2.75 17 -17.661 2.75 3 -0.653 2.75 9 0.264 0 16 -1.455 2.75 9 -1.675 0 3
52 M28 max 0.017 2.75 16 0.022 0 8 0.005 2.75 14 0.014 2.75 3 0.001 1.375 9 0 2.75 17

53 min -0.113 2.75 15 -0.022 2.75 9 -0.005 0 8 0.002 0 17 -0.003 1.375 8 -0.015 1.375 8
54 M29 max 0.028 0 14 0.022 0 8 0.005 2.75 14 0.007 2.75 3 0.001 1.375 9 0 2.75 17

55 min -0.011 2.75 9 -0.022 2.75 7 -0.005 0 8 0.001 0 17 -0.003 1.375 8 -0.015 1.375 8
56 M30 max 0.019 0 9 0.022 0 8 0.005 2.75 14 0 2.75 14 0.001 1.375 9 0 2.75 17

57 min -0.032 0 16 -0.022 2.75 7 -0.005 0 8 -0.004 0 3 -0.003 1.375 8 -0.015 1.375 8
58 M31 max 0.094 2.75 8 0.022 0 8 0.005 2.75 14 -0.002 2.75 17 0.001 1.375 9 0 2.75 17

59 min -0.112 2.75 17 -0.022 2.75 7 -0.005 0 8 -0.014 0 3 -0.003 1.375 8 -0.015 1.375 8
60 M32 max 0.245 2.75 16 -1.208 0 17 1.726 2.75 16 -1.001 2.75 17 4.17 2.75 16 22.411 2.75 3
61 min -1.508 2.75 7 -8.478 2.75 3 -0.639 2.75 9 -9.348 0 3 -1.499 2.75 9 -0.766 0 3
62 M33 max 0.14 0 17 0.497 0 3 0.142 3.15716 0.011 3.05811 0.677 0 14 23.274 9.47 3
63 min -1.425 0 14 -4.309 9.47 3 -0.296 0 14 -0.034 6.215 3 -0.64 9.47 16 -0.901 0 16

64 M34 max 1.239 20.3316 6.174 0 3 0.128 20.33 9 0.011 16.095 3 0.505 0 14 24.932 0 3
65 min -1.767 4.235 7 -4.723 20.33 3 -0.181 20.3316 -0.011 4.235 3 -0.541 20.3316 -26.728 12.071 3
66 M35 max 0.067 2.75 16 0.022 0 8 0.005 2.75 6 0.001 2.75 3 0.001 1.375 9 0 2.75 17

67 min -0.102 2.75 9 -0.022 2.75 9 -0.005 0 8 0 0 16 -0.003 1.375 8 -0.015 1.375 8

Envelope Member End Reactions

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

0 M1 I max 9.603 3 2.91 6 0.77 8 0 17 0 17 0 17
1 min -4.626 14 -0.823 9 -2.854 15 0 3 0 3 0 3
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Envelope Member End Reactions (Continued)

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

2 J max 9.203 3 2.806 6 0.739 8 0 17 7.919 8 8.48 9
3 min -4.81 14 -0.792 9 -2.75 15 0 3 -29.416 15 -30.01 6
4 M2 I max 24.06 12 3.084 14 0.785 16 0 17 0 17 0 17
5 min -1.456 17 -1.484 13 -3.101 7 0 3 0 3 0 3
6 J max 23.618 12 2.98 14 0.754 16 0 17 8.078 16 15.464 13
7 min -1.64 17 -1.461 13 -2.997 7 0 3 -32.019 7 -31.838 14
8 M3 I max 12.02 13 2.972 8 0.532 16 0 17 0 17 0 17
9 min -4.421 16 -1.038 9 -3.194 7 0 3 0 3 0 3

10 J max 11.578 13 2.868 8 0.501 16 0 17 5.425 16 10.739 9
11 min -4.605 16 -1.007 9 -3.09 7 0 3 -32.994 7 -30.66 8
12 M4 I max 36.801 3 3.22 16 1.12 12 0 17 0 17 0 17
13 min 7.347 16 -1.482 13 -2.865 15 0 3 0 3 0 3
14 J max 36.402 3 3.116 16 1.096 12 0 17 11.636 12 15.435 13
15 min 7.163 16 -1.458 13 -2.761 15 0 3 -29.534 15 -33.269 16
16 M5 I max 0.396 9 2.008 13 -0.001 3 0.089 15 0.47 6 13.225 13
17 min -1.459 6 -4.319 14 -0.195 6 -0.272 3 0.006 3 -27.512 14
18 J max 0.649 7 0.181 17 0.216 17 0.411 3 0.387 17 46.36 10
19 min -0.203 16 -9.842 10 -0.153 16 -0.056 15 -0.38 8 1.112 17
20 M6 I max 0.185 11 1.462 17 0.024 17 -0.012 16 1.131 14 10.165 9
21 min 0.031 17 -5.431 8 -0.442 14 -0.084 3 -0.165 17 -29.883 8
22 J max 0.312 14 0.934 17 0.247 17 -0.012 16 0.577 17 35.41 12
23 min -0.012 17 -7.795 12 -0.446 8 -0.084 3 -1.201 16 -1.936 17
24 M7 I max 0.467 12 3.39 12 0.283 14 -0.01 17 0.035 17 6.078 8
25 min -1.102 15 -2.871 15 -0.081 9 -0.064 12 -0.497 6 -26.664 7
26 J max 1.855 9 -0.265 16 0.357 9 0.038 8 1.14 9 34.535 7
27 min -0.537 16 -9.169 11 -1.177 16 -0.038 3 -3.371 16 -5.048 16
28 M8 I max 0.055 15 2.758 3 0.019 16 -0.002 16 0 17 0 17
29 min -0.006 8 0.367 14 -0.006 9 -0.012 3 0 3 0 3
30 J max 0.005 3 -0.43 16 0.005 9 0.014 3 0 17 0 17
31 min -0.088 15 -3.282 3 -0.017 16 0.002 16 0 3 0 3
32 M9 I max 0.007 3 1.478 3 0.022 16 0.005 3 0 17 0 17
33 min -0.017 15 0.166 16 -0.009 9 0.001 17 0 3 0 3
34 J max 0.6 16 -0.089 17 0.007 9 0 17 0 17 0 17
35 min -0.212 17 -1.228 3 -0.025 14 -0.002 3 0 3 0 3
36 M10 I max -0.013 3 1.705 3 0.018 16 0 17 0 17 0 17
37 min -0.073 7 0.22 16 -0.006 9 -0.004 3 0 3 0 3
38 J max 0.135 17 -0.264 17 0.005 9 0.004 3 0 17 0 17
39 min -0.51 6 -2.086 3 -0.017 16 0 17 0 3 0 3
40 M11 I max 0.343 16 0.946 16 0.279 14 -0.021 16 0.097 9 7.135 16
41 min -1.455 9 -3.764 7 -0.076 9 -0.134 3 -0.623 14 -28.635 7
42 J max 0.984 15 0.319 16 0.212 9 0.148 3 0.875 9 59.727 11
43 min -0.477 12 -8.919 11 -0.618 16 0.024 16 -2.445 16 -2.313 16
44 M12 I max 0.077 16 2.506 3 0.018 16 0.013 3 0 17 0 17
45 min -0.062 9 0.329 16 -0.006 9 0.002 16 0 3 0 3
46 J max 0.387 16 -0.388 17 0.005 9 -0.002 16 0 17 0 17
47 min -0.123 9 -3.003 3 -0.017 16 -0.016 3 0 3 0 3
48 M13 I max 0.051 17 2.577 3 0.019 16 0.011 3 0 17 0 17
49 min -0.029 8 0.335 17 -0.006 9 0.001 16 0 3 0 3
50 J max 0.101 8 -0.392 17 0.005 9 -0.002 16 0 17 0 17
51 min -0.097 17 -3.055 3 -0.017 16 -0.013 3 0 3 0 3
52 M14 I max 0.023 17 2.72 3 0.018 16 -0.001 16 0 17 0 17
53 min -0.028 16 0.357 16 -0.006 9 -0.011 3 0 3 0 3
54 J max 0.164 9 -0.426 16 0.005 9 0.013 3 0 17 0 17
55 min -0.442 16 -3.265 3 -0.017 16 0.002 16 0 3 0 3
56 M15 I max 2.146 13 13.029 3 0.003 3 0.014 15 0.473 15 46.825 3
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Envelope Member End Reactions (Continued)

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

57 min -2.182 16 0.084 14 -0.229 15 -0.21 3 -0.014 3 -8.582 14
58 J max 2.295 10 -0.968 17 0.207 9 0.213 3 0.406 9 30.808 6
59 min 0.241 17 -9.922 10 -0.216 16 -0.017 17 -0.668 16 -5.994 17
60 M16 I max 0.779 3 8.171 3 0.017 3 0.007 3 1.222 14 28.356 13
61 min -0.021 16 -0.893 16 -0.375 14 0.001 17 -0.054 3 -12.101 16
62 J max 0.84 10 -0.146 17 0.286 9 0.007 3 0.828 9 27.044 8
63 min 0.138 17 -6.327 12 -0.462 16 0.001 17 -1.541 16 -9.347 9
64 M17 I max 0.317 16 2.25 8 0.378 16 0.084 3 0.406 9 11.491 16
65 min -1.745 7 -3.959 17 -0.145 9 0.012 14 -0.668 16 -31.606 9
66 J max 1.276 17 1.05 16 0.201 9 -0.011 16 0.672 9 44.732 13
67 min -0.48 8 -7.573 13 -0.717 16 -0.08 3 -2.659 14 -9.009 16
68 M18 I max 14.35 12 3.073 6 1.199 8 0 17 0 17 0 17
69 min -3.155 17 -0.579 17 -3.255 9 0 3 0 3 0 3
70 J max 13.908 12 2.969 6 1.168 8 0 17 12.427 8 5.913 17
71 min -3.339 17 -0.548 17 -3.151 9 0 3 -33.628 9 -31.716 6
72 M19 I max 20.285 11 3.088 8 1.255 8 0 17 0 17 0 17
73 min 3.49 16 -0.762 17 -3.208 9 0 3 0 3 0 3
74 J max 19.843 11 2.984 8 1.223 8 0 17 13.009 8 7.834 17
75 min 3.306 16 -0.73 17 -3.104 9 0 3 -33.142 9 -31.88 8
76 M20 I max 0.129 9 2.469 3 0.204 16 0.01 3 0.206 9 7.602 3
77 min -0.193 16 0.465 16 -0.126 9 -0.003 15 -0.345 16 1.411 16
78 J max 0.125 9 2.425 3 0.201 16 0.01 3 0.282 16 0.017 3
79 min -0.182 16 0.444 16 -0.114 9 -0.003 15 -0.166 9 0.001 14
80 M21 I max 0.356 6 1.884 3 0.459 14 0.034 8 0.395 9 6.211 3
81 min 0 3 0.402 16 -0.06 9 -0.045 13 -1.456 14 1.215 16
82 J max 0.237 6 1.342 3 0.457 16 0.034 8 0 8 0.888 3
83 min 0 3 0.229 16 -0.179 9 -0.045 13 0 9 0.174 16
84 M22 I max 0.246 14 0.639 3 0.041 17 0.001 3 0 17 0 17
85 min -0.003 3 0.192 17 -0.137 6 0 16 0 3 0 3
86 J max 0.257 16 -0.192 16 0.137 16 0.001 3 0 17 0 17
87 min -0.214 9 -0.639 3 -0.041 9 0 16 0 3 0 3
88 M23 I max 0.473 16 1.655 3 0.085 9 0.034 8 0.086 16 5.818 3
89 min -0.247 9 0.341 17 -0.042 16 -0.045 13 -0.112 9 1.108 17
90 J max 0.37 16 1.179 3 0.001 3 0.034 8 0 8 1.143 3
91 min -0.216 9 0.198 17 -0.027 15 -0.045 13 0 9 0.22 17
92 M24 I max 0.356 16 -0.228 16 1.836 16 0.717 13 0.165 9 -0.295 15
93 min -0.974 9 -2.035 3 -0.529 9 -0.866 16 -0.677 14 -1.696 3
94 J max 0.364 16 -0.274 16 1.862 16 0.717 13 4.422 16 4.035 3
95 min -0.999 9 -2.134 3 -0.537 9 -0.866 16 -1.301 9 0.365 16
96 M26 I max 0.054 16 0.022 8 0.002 9 0.002 10 0 17 0 17
97 min -0.1 17 0.009 17 -0.005 8 0 17 0 3 0 3
98 J max 0.057 16 -0.009 16 0.005 6 0.002 10 0 17 0 17
99 min -0.111 17 -0.022 9 -0.002 17 0 17 0 3 0 3

100 M27 I max 0.476 8 -2.585 17 2.093 16 4.5 3 0.331 9 -0.053 15
101 min -1.387 17 -17.562 3 -0.645 9 0.264 16 -1.115 16 -1.675 3
102 J max 0.484 8 -2.631 17 2.119 16 4.5 3 4.677 16 46.757 3
103 min -1.413 17 -17.661 3 -0.653 9 0.264 16 -1.455 9 7.076 16
104 M28 I max 0.014 16 0.022 8 0.002 9 0.014 3 0 17 0 17
105 min -0.103 15 0.009 17 -0.005 8 0.002 17 0 3 0 3
106 J max 0.017 16 -0.009 16 0.005 14 0.014 3 0 17 0 17
107 min -0.113 15 -0.022 9 -0.002 17 0.002 17 0 3 0 3
108 M29 I max 0.028 14 0.022 8 0.002 9 0.007 3 0 17 0 17
109 min -0.001 9 0.009 15 -0.005 8 0.001 17 0 3 0 3
110 J max 0.027 16 -0.009 16 0.005 14 0.007 3 0 17 0 17
111 min -0.011 9 -0.022 7 -0.002 17 0.001 17 0 3 0 3
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Envelope Member End Reactions (Continued)

MemberMember End Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

112 M30 I max 0.019 9 0.022 8 0.002 9 0 14 0 17 0 17
113 min -0.032 16 0.009 15 -0.005 8 -0.004 3 0 3 0 3
114 J max 0.009 13 -0.009 16 0.005 14 0 14 0 17 0 17
115 min -0.03 14 -0.022 7 -0.002 17 -0.004 3 0 3 0 3
116 M31 I max 0.091 8 0.022 8 0.002 9 -0.002 17 0 17 0 17
117 min -0.102 17 0.009 15 -0.005 8 -0.014 3 0 3 0 3
118 J max 0.094 8 -0.009 16 0.005 14 -0.002 17 0 17 0 17
119 min -0.112 17 -0.022 7 -0.002 17 -0.014 3 0 3 0 3
120 M32 I max 0.237 16 -1.208 17 1.7 16 -1.001 17 0.249 9 -0.028 17
121 min -1.482 7 -8.379 3 -0.632 9 -9.348 3 -0.541 16 -0.766 3
122 J max 0.245 16 -1.254 17 1.726 16 -1.001 17 4.17 16 22.411 3
123 min -1.508 7 -8.478 3 -0.639 9 -9.348 3 -1.499 9 3.357 17
124 M33 I max 0.14 17 0.497 3 0.029 9 0.011 11 0.677 14 0.746 13
125 min -1.425 14 -0.008 16 -0.296 14 0.001 16 -0.164 9 -0.901 16
126 J max -0.079 16 -0.642 17 0.139 9 -0.004 16 0.244 9 23.274 3
127 min -0.788 7 -4.309 3 -0.269 16 -0.034 3 -0.64 16 3.468 14
128 M34 I max -0.08 3 6.174 3 0.004 3 0.001 15 0.505 14 24.932 3
129 min -1.763 6 0.891 14 -0.172 14 -0.001 8 -0.087 9 3.289 14
130 J max 1.239 16 -0.73 17 0.128 9 0.006 12 0.249 9 5.718 12
131 min -0.899 9 -4.723 3 -0.181 16 0 17 -0.541 16 0.414 17
132 M35 I max 0.064 16 0.022 8 0.002 9 0.001 3 0 17 0 17
133 min -0.092 9 0.009 17 -0.005 8 0 16 0 3 0 3
134 J max 0.067 16 -0.009 16 0.005 6 0.001 3 0 17 0 17
135 min -0.102 9 -0.022 9 -0.002 17 0 16 0 3 0 3

Envelope Member 2nd/1st Moment Ratios

Member y-y Moment [k-ft] 2nd/1st Ratio Loc [ft] LC z-z Moment [k-ft] 2nd/1st Ratio Loc [ft] LC

0 M1 max -6.715 1.116 10.5 10 0.708 1.343 10.5 3
1 min 2.247 0.952 10.5 3 -9.354 1.011 10.5 15
2 M2 max 4.485 1.086 10.5 12 -18.191 1.093 10.5 10
3 min -10.082 1.011 10.5 14 -0.24 -1.441 10.5 11
4 M3 max -28.579 1.061 10.5 11 2.185 1.107 10.5 3
5 min 0.193 -26.257 10.5 12 -8.322 1.012 10.5 15
6 M4 max -2.778 1.285 10.5 10 -0.928 1.498 10.5 11
7 min 5.626 0.977 10.5 3 -8.486 1.013 10.5 15
8 M5 max -0.009 1.164 9.47 3 11.692 1.023 0 9
9 min 0.272 0.954 9.47 13 29.588 0.991 9.47 13

10 M6 max -0.015 1.192 9.47 3 10.165 1.038 0 9
11 min 0.406 0.94 9.47 13 16.803 0.975 9.47 13
12 M7 max -3.371 1.006 13.67 16 32.133 1.054 13.67 11
13 min -0.55 0.956 13.67 11 -18.314 0.998 8.971 3
14 M8 max 0.047 1.003 4.984 16 -20.035 1 7.405 3
15 min -0.001 0.953 7.405 3 -2.536 1 7.405 14
16 M9 max 0.039 1.118 8.829 11 -2.819 1.002 7.405 7
17 min -0.095 0.959 8.829 10 -1.05 1 7.405 16
18 M10 max 0.045 1.004 4.984 16 -3.718 1.001 7.405 9
19 min -0.001 0.972 7.405 3 -1.525 1 7.547 16
20 M11 max -2.445 1.005 13.67 16 6.664 1.038 0 8
21 min -0.355 0.956 13.67 11 28.829 0.988 13.67 12
22 M12 max 0.046 1.003 4.984 16 -5.626 1.001 7.405 6
23 min -0.001 0.964 7.405 3 -18.168 1 7.405 3
24 M13 max 0.047 1.003 4.984 16 -5.784 1 7.405 8
25 min -0.001 0.934 7.405 3 -5.736 1 7.405 9
26 M14 max 0.046 1.003 4.984 16 -6.324 1.001 7.405 9
27 min 0 0.88 7.405 3 -2.487 0.999 7.547 16
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Envelope Member 2nd/1st Moment Ratios (Continued)

Member y-y Moment [k-ft] 2nd/1st Ratio Loc [ft] LC z-z Moment [k-ft] 2nd/1st Ratio Loc [ft] LC

28 M15 max -0.014 1.073 0 3 30.808 1.026 20.33 6
29 min 0.334 0.963 0 11 -32.633 0.993 9.953 12
30 M16 max -0.054 1.007 0 3 26.756 1.033 20.33 6
31 min 0.448 0.952 0 11 -24.15 0.997 12.071 11
32 M17 max -2.628 1.005 13.67 16 44.732 1.046 13.67 13
33 min 0.014 0.857 13.67 3 8.833 0.929 13.67 12
34 M18 max -1.575 1.122 10.5 3 3.576 1.074 10.5 9
35 min -6.718 1.01 10.5 14 -3.621 0.884 10.5 13
36 M19 max -4.424 1.105 10.5 10 6.295 1.061 10.5 9
37 min 0.864 0.834 10.5 3 0.448 -1.773 10.5 13
38 M20 max 0.026 1.251 0 7 3.727 1.001 0 9
39 min -0.19 0.97 0 10 6.789 0.999 0 12
40 M21 max -1.448 1.006 0 16 1.265 1 0 17
41 min -0.325 0.972 0 11 5.595 1 0 12
42 M22 max 0.091 1 4.431 17 -0.425 1 4.431 15
43 min -0.304 1 4.431 6 -1.054 1 4.431 9
44 M23 max -0.062 1.035 0 11 5.255 1 0 12
45 min 0.021 0.945 0.859 10 1.152 0.998 0 16
46 M24 max 4.422 1.006 2.75 16 3.6 1.005 2.75 13
47 min -0.088 0.967 2.75 3 0.365 0.99 2.75 16
48 M26 max 0.001 1 1.375 13 -0.006 1 1.375 16
49 min -0.001 1 1.375 11 -0.015 1 1.375 11
50 M27 max 4.677 1.005 2.75 16 17.54 1.001 2.75 8
51 min -0.099 0.964 2.75 3 7.115 0.998 2.75 17
52 M28 max 0.001 1 1.375 13 -0.015 1 1.375 12
53 min -0.001 1 1.375 11 -0.015 1 1.375 13
54 M29 max 0.001 1 1.375 13 -0.013 1 1.375 3
55 min -0.001 1 1.375 11 -0.015 1 1.375 11
56 M30 max 0.001 1 1.375 13 -0.013 1 1.375 3
57 min -0.001 1 1.375 11 -0.015 1 1.375 10
58 M31 max 0.001 1 1.375 13 -0.013 1 1.375 3
59 min -0.001 1 1.375 11 -0.015 1 1.375 10
60 M32 max 4.17 1.005 2.75 16 3.623 1 2.75 16
61 min -0.032 0.913 2.75 3 3.357 0.997 2.75 17
62 M33 max 0.663 1.006 0 16 23.274 1 9.47 3
63 min -0.012 0.956 0 3 3.478 0.998 9.47 15
64 M34 max -0.541 1.004 20.33 16 -26.728 1 12.071 3
65 min 0.142 0.973 0 11 -3.847 0.997 12.071 15
66 M35 max 0.001 1 1.375 13 -0.015 1 1.375 12
67 min -0.001 1 1.375 11 -0.015 1 1.375 13

Envelope Beam Deflections

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

0 M5 1 max 0.395 -0.001 NC 10
1 1 min 5.82 0.021 5491 3
2 M6 1 max 7.99 0.001 NC 16
3 1 min 5.031 0.015 7548 13
4 M7 1 max 1.566 -0.001 NC 16
5 1 min 7.262 -0.055 2983 3
6 M8 1 max 0.142 -0.001 NC 16
7 1 min 7.12 -0.273 600 3
8 M9 1 max 0.142 -0.001 NC 8
9 1 min 6.835 -0.132 1238 3

10 M10 1 max 0.285 -0.001 NC 16
11 1 min 7.12 -0.17 967 3
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Envelope Beam Deflections (Continued)

Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

12 M11 1 max 0.427 -0.001 NC 6
13 1 min 10.395 0.036 4552 11
14 M12 1 max 13.528 -0.001 NC 16
15 1 min 7.12 -0.249 659 3
16 M13 1 max 13.528 -0.001 NC 17
17 1 min 7.12 -0.255 644 3
18 M14 1 max 0.142 -0.001 NC 16
19 1 min 7.12 -0.27 606 3
20 M15 1 max 18.424 0.001 NC 8
21 1 min 10.8 -0.247 989 3
22 M16 1 max 0.212 -0.001 NC 9
23 1 min 11.012 -0.168 1453 3
24 M17 1 max 0.712 -0.001 NC 3
25 1 min 3.275 -0.02 8206 9
26 M20 1 max 2.422 0.001 NC 6
27 1 min 1.324 0.004 9456 3
28 M21 1 max 1.512 -0.001 NC 9
29 1 min 0 0 NC 3
30 M22 1 max 7.847 -0.001 NC 17
31 1 min 0 0 NC 3
32 M23 1 max 1.409 -0.001 NC 14
33 1 min 3.3 -0.021 3754 3
34 M24 1 max 1.346 -0.001 NC 10
35 1 min 0 -0.001 NC 6
36 M26 1 max 2.75 0 NC 17
37 1 min 0 0 NC 3
38 M27 1 max 2.549 -0.001 NC 3
39 1 min 0 -0.031 2131 3
40 M28 1 max 2.75 0 NC 17
41 1 min 0 0 NC 3
42 M29 1 max 2.75 0 NC 17
43 1 min 0 0 NC 3
44 M30 1 max 2.75 0 NC 17
45 1 min 0 0 NC 3
46 M31 1 max 2.75 0 NC 17
47 1 min 0 0 NC 3
48 M32 1 max 1.203 -0.001 NC 17
49 1 min 0 -0.015 4449 3
50 M33 1 max 4.044 0.001 NC 16
51 1 min 6.511 0.055 2049 3
52 M34 1 max 0.212 -0.002 NC 16
53 1 min 10.8 -0.8 305 3
54 M35 1 max 2.75 0 NC 17
55 1 min 0 0 NC 3

Envelope Beam Deflection Checks

Beam Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC

0 M5 Typical 1 N/A N/A N/A N/A N/A N/A 0.021 5491 3(1+2)
1 M6 Typical 1 N/A N/A N/A N/A N/A N/A 0.015 7775 3(1+2)
2 M7 Typical 1 N/A N/A N/A N/A N/A N/A -0.055 2983 3(1+2)
3 M8 Typical 1 N/A N/A N/A N/A N/A N/A -0.273 600 3(1+2)
4 M9 Typical 1 N/A N/A N/A N/A N/A N/A -0.132 1238 3(1+2)
5 M10 Typical 1 N/A N/A N/A N/A N/A N/A -0.17 967 3(1+2)
6 M11 Typical 1 N/A N/A N/A N/A N/A N/A 0.029 5572 3(1+2)
7 M12 Typical 1 N/A N/A N/A N/A N/A N/A -0.249 659 3(1+2)
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Envelope Beam Deflection Checks (Continued)

Beam Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC

8 M13 Typical 1 N/A N/A N/A N/A N/A N/A -0.255 644 3(1+2)
9 M14 Typical 1 N/A N/A N/A N/A N/A N/A -0.27 606 3(1+2)

10 M15 Typical 1 N/A N/A N/A N/A N/A N/A -0.247 989 3(1+2)
11 M16 Typical 1 N/A N/A N/A N/A N/A N/A -0.168 1453 3(1+2)
12 M17 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
13 M20 Typical 1 N/A N/A N/A N/A N/A N/A 0.004 9456 3(1+2)
14 M21 Typical 1 N/A N/A N/A N/A N/A N/A -0.000963 NC 3(1+2)
15 M22 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
16 M23 Typical 1 N/A N/A N/A N/A N/A N/A -0.021 3754 3(1+2)
17 M24 Typical 1 N/A N/A N/A N/A N/A N/A 4.337e-18 NC 3(1+2)
18 M26 Typical 1 N/A N/A N/A N/A N/A N/A -6.505e-19 NC 3(1+2)
19 M27 Typical 1 N/A N/A N/A N/A N/A N/A -0.031 2131 3(1+2)
20 M28 Typical 1 N/A N/A N/A N/A N/A N/A 2.776e-17 NC 3(1+2)
21 M29 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
22 M30 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
23 M31 Typical 1 N/A N/A N/A N/A N/A N/A -1.388e-17 NC 3(1+2)
24 M32 Typical 1 N/A N/A N/A N/A N/A N/A -0.015 4449 3(1+2)
25 M33 Typical 1 N/A N/A N/A N/A N/A N/A 0.055 2049 3(1+2)
26 M34 Typical 1 N/A N/A N/A N/A N/A N/A -0.8 305 3(1+2)
27 M35 Typical 1 N/A N/A N/A N/A N/A N/A -4.337e-19 NC 3(1+2)

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

0 M1 HSS8X8X6 0.554 10.5 14 0.033 0 y 6 192.118 311.377 73.353 73.353 1.658 H1-1b
1 M2 HSS8X8X6 0.617 10.5 9 0.036 0 z 7 192.118 311.377 73.353 73.353 1.661 H1-1b
2 M3 HSS8X8X6 0.602 10.5 6 0.037 0 z 7 192.118 311.377 73.353 73.353 1.658 H1-1b
3 M4 HSS8X8X6 0.627 10.5 8 0.037 0 y 16 192.118 311.377 73.353 73.353 1.659 H1-1b
4 M5 W16X36 0.443 9.47 12 0.13 6.215 y 12 205.647 317.365 26.946 134.271 1 H1-1b
5 M6 W16X36 0.315 9.47 12 0.088 6.215 y 12 205.647 317.365 26.946 134.271 1 H1-1b
6 M7 W16X36 0.359 13.67 7 0.098 13.67 y 11 135.477 317.365 26.946 108.242 1 H1-1b
7 M8 W12X14 0.462 7.405 3 0.106 13.67 y 3 13.182 124.551 4.741 43.413 1 H1-1b
8 M9 W12X14 0.244 7.405 3 0.124 8.829 y 3 39.399 124.551 4.741 43.413 1 H1-1b
9 M10 W12X14 0.288 7.547 3 0.058 13.67 y 3 39.399 124.551 4.741 43.413 1 H1-1b

10 M11 W16X36 0.439 13.67 13 0.114 7.547 y 11 197.13 317.365 26.946 159.681 2.657 H1-1b
11 M12 W12X14 0.419 7.405 3 0.104 13.67 y 3 39.399 124.551 4.741 43.413 1 H1-1b
12 M13 W12X14 0.431 7.405 3 0.1 13.67 y 3 39.399 124.551 4.741 43.413 1 H1-1b
13 M14 W12X14 0.455 7.405 3 0.105 13.67 y 3 39.399 124.551 4.741 43.413 1 H1-1b
14 M15 W16X40 0.394 0 3 0.16 4.024 y 3 181.444 353.293 31.687 141.63 1 H1-1b
15 M16 W16X40 0.242 20.33 8 0.084 0 y 3 181.444 353.293 31.687 141.63 1 H1-1b
16 M17 W16X36 0.458 13.67 13 0.084 10.395 y 13 135.477 317.365 26.946 108.242 1 H1-1b
17 M18 HSS8X8X6 0.621 10.5 8 0.037 0 z 9 192.118 311.377 73.353 73.353 1.658 H1-1b
18 M19 HSS8X8X6 0.632 10.5 8 0.037 0 z 9 192.118 311.377 73.353 73.353 1.659 H1-1b
19 M20 W12X14 0.209 0 12 0.062 0 y 3 92.507 124.551 4.741 43.413 1.67 H1-1b
20 M21 W14X34 0.082 0 10 0.025 0 y 3 274.193 299.401 26.447 136.228 1.587 H1-1b
21 M22 W12X14 0.113 4.431 8 0.017 8.863 y 3 31.359 124.551 4.741 23.27 1.136 H1-1b
22 M23 W12X14 0.17 0 13 0.039 0 y 3 90.73 124.551 4.741 43.413 1.53 H1-1b
23 M24 W16X36 0.235 2.75 16 0.044 1.375 z 16 283.93 317.365 26.946 159.681 2.323 H1-1b
24 M26 W12X14 0.001 1.375 6 0.004 2.75 y 10 95.424 124.551 4.741 43.413 1.136 H1-1b
25 M27 W16X36 0.661 2.75 12 0.229 1.375 y 3 283.93 317.365 26.946 159.681 1.71 H1-1b
26 M28 W12X14 0.001 1.375 8 0.029 2.75 y 3 95.424 124.551 4.741 43.413 1.136 H1-1b
27 M29 W12X14 0 0 14 0.016 2.75 y 3 95.424 124.551 4.741 43.413 1.136H1-1b*
28 M30 W12X14 0 0 16 0.01 2.75 y 3 95.424 124.551 4.741 43.413 1.136H1-1b*
29 M31 W12X14 0.001 2.75 8 0.031 2.75 y 3 99.69 124.551 4.741 43.413 1 H1-1b*
30 M32 W16X36 0.955 2.75 12 0.299 1.375 z 12 283.93 317.365 26.946 159.681 1.712 H1-1b
31 M33 W12X14 0.608 9.47 12 0.115 6.215 y 3 27.468 124.551 4.741 43.413 2.568 H1-1b
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Envelope AISC 15TH (360-16): ASD Member Steel Code Checks (Continued)

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

32 M34 W12X14 0.689 12.071 3 0.144 0 y 3 5.96 124.551 4.741 38.82 1 H1-1b
33 M35 W12X14 0.001 1.375 6 0.002 2.75 y 13 95.424 124.551 4.741 43.413 1.136 H1-1b

Beam Deflections

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

0 3 M5 1 5.82 0.021 5491
1 3 M6 1 5.721 0.015 7775
2 3 M7 1 7.262 -0.055 2983
3 3 M8 1 7.12 -0.273 600
4 3 M9 1 6.835 -0.132 1238
5 3 M10 1 7.12 -0.17 967
6 3 M11 1 9.968 0.029 5572
7 3 M12 1 7.12 -0.249 659
8 3 M13 1 7.12 -0.255 644
9 3 M14 1 7.12 -0.27 606

10 3 M15 1 10.8 -0.247 989
11 3 M16 1 11.012 -0.168 1453
12 3 M17 1 13.67 0 NC
13 3 M20 1 1.324 0.004 9456
14 3 M21 1 0.928 -0.001 NC
15 3 M22 1 8.863 0 NC
16 3 M23 1 3.3 -0.021 3754
17 3 M24 1 2.75 0 NC
18 3 M26 1 2.75 0 NC
19 3 M27 1 0 -0.031 2131
20 3 M28 1 2.75 0 NC
21 3 M29 1 2.75 0 NC
22 3 M30 1 2.75 0 NC
23 3 M31 1 2.75 0 NC
24 3 M32 1 0 -0.015 4449
25 3 M33 1 6.511 0.055 2049
26 3 M34 1 10.8 -0.8 305
27 3 M35 1 2.75 0 NC
28 6 M5 1 9.47 0 NC
29 6 M6 1 9.47 0 NC
30 6 M7 1 5.838 -0.029 5725
31 6 M8 1 7.12 -0.087 1884
32 6 M9 1 6.693 -0.032 5112
33 6 M10 1 7.12 -0.052 3167
34 6 M11 1 13.67 0 NC
35 6 M12 1 7.12 -0.078 2107
36 6 M13 1 7.12 -0.08 2061
37 6 M14 1 7.12 -0.086 1902
38 6 M15 1 8.047 -0.053 4571
39 6 M16 1 6.565 -0.029 8469
40 6 M17 1 13.67 0 NC
41 6 M20 1 3.1 0 NC
42 6 M21 1 1.512 -0.001 NC
43 6 M22 1 8.863 0 NC
44 6 M23 1 3.3 -0.01 7865
45 6 M24 1 2.75 0 NC
46 6 M26 1 2.75 0 NC
47 6 M27 1 0 -0.012 5680
48 6 M28 1 2.75 0 NC
49 6 M29 1 2.75 0 NC
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

50 6 M30 1 2.75 0 NC
51 6 M31 1 2.75 0 NC
52 6 M32 1 2.75 0 NC
53 6 M33 1 6.807 0.017 6765
54 6 M34 1 10.8 -0.281 866
55 6 M35 1 2.75 0 NC
56 7 M5 1 9.47 0 NC
57 7 M6 1 9.47 0 NC
58 7 M7 1 4.557 -0.036 4605
59 7 M8 1 7.12 -0.087 1879
60 7 M9 1 6.693 -0.033 5000
61 7 M10 1 7.12 -0.052 3143
62 7 M11 1 10.537 0.025 6510
63 7 M12 1 7.12 -0.078 2103
64 7 M13 1 7.12 -0.079 2069
65 7 M14 1 7.12 -0.087 1885
66 7 M15 1 10.165 -0.078 3126
67 7 M16 1 9.953 -0.05 4863
68 7 M17 1 3.275 -0.019 8652
69 7 M20 1 3.1 0 NC
70 7 M21 1 1.512 -0.001 NC
71 7 M22 1 8.863 0 NC
72 7 M23 1 3.3 -0.01 7933
73 7 M24 1 2.75 0 NC
74 7 M26 1 2.75 0 NC
75 7 M27 1 0 -0.012 5679
76 7 M28 1 2.75 0 NC
77 7 M29 1 2.75 0 NC
78 7 M30 1 2.75 0 NC
79 7 M31 1 2.75 0 NC
80 7 M32 1 2.75 0 NC
81 7 M33 1 6.609 0.019 5883
82 7 M34 1 10.8 -0.294 828
83 7 M35 1 2.75 0 NC
84 8 M5 1 9.47 0 NC
85 8 M6 1 9.47 0 NC
86 8 M7 1 7.974 -0.027 6030
87 8 M8 1 7.12 -0.087 1884
88 8 M9 1 6.693 -0.031 5240
89 8 M10 1 7.12 -0.051 3204
90 8 M11 1 13.67 0 NC
91 8 M12 1 7.12 -0.078 2115
92 8 M13 1 7.12 -0.08 2058
93 8 M14 1 7.12 -0.086 1912
94 8 M15 1 8.047 -0.054 4545
95 8 M16 1 6.565 -0.029 8532
96 8 M17 1 13.67 0 NC
97 8 M20 1 3.1 0 NC
98 8 M21 1 1.512 -0.001 NC
99 8 M22 1 8.863 0 NC

100 8 M23 1 3.3 -0.01 7818
101 8 M24 1 2.75 0 NC
102 8 M26 1 2.75 0 NC
103 8 M27 1 0 -0.012 5687
104 8 M28 1 2.75 0 NC
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

105 8 M29 1 2.75 0 NC
106 8 M30 1 2.75 0 NC
107 8 M31 1 2.75 0 NC
108 8 M32 1 2.75 0 NC
109 8 M33 1 6.807 0.017 6756
110 8 M34 1 10.589 -0.282 866
111 8 M35 1 2.75 0 NC
112 9 M5 1 9.47 0 NC
113 9 M6 1 9.47 0 NC
114 9 M7 1 4.699 -0.035 4703
115 9 M8 1 7.12 -0.087 1876
116 9 M9 1 6.693 -0.033 5026
117 9 M10 1 7.12 -0.052 3160
118 9 M11 1 10.537 0.025 6565
119 9 M12 1 7.12 -0.078 2108
120 9 M13 1 7.12 -0.079 2073
121 9 M14 1 7.12 -0.087 1881
122 9 M15 1 11.436 -0.105 2322
123 9 M16 1 11.859 -0.077 3160
124 9 M17 1 3.275 -0.02 8206
125 9 M20 1 3.1 0 NC
126 9 M21 1 1.478 -0.001 NC
127 9 M22 1 8.863 0 NC
128 9 M23 1 3.3 -0.01 7949
129 9 M24 1 2.75 0 NC
130 9 M26 1 2.75 0 NC
131 9 M27 1 0 -0.012 5683
132 9 M28 1 2.75 0 NC
133 9 M29 1 2.75 0 NC
134 9 M30 1 2.75 0 NC
135 9 M31 1 2.75 0 NC
136 9 M32 1 2.75 0 NC
137 9 M33 1 6.412 0.022 5260
138 9 M34 1 10.8 -0.306 798
139 9 M35 1 2.75 0 NC
140 10 M5 1 7.103 0.014 7910
141 10 M6 1 9.47 0 NC
142 10 M7 1 6.693 -0.05 3251
143 10 M8 1 7.12 -0.232 707
144 10 M9 1 6.835 -0.11 1495
145 10 M10 1 7.12 -0.144 1141
146 10 M11 1 10.11 0.029 5662
147 10 M12 1 7.12 -0.211 777
148 10 M13 1 7.12 -0.216 760
149 10 M14 1 7.12 -0.23 714
150 10 M15 1 10.165 -0.179 1359
151 10 M16 1 9.741 -0.112 2169
152 10 M17 1 13.67 0 NC
153 10 M20 1 3.1 0 NC
154 10 M21 1 0.997 -0.001 NC
155 10 M22 1 8.863 0 NC
156 10 M23 1 3.3 -0.019 4178
157 10 M24 1 2.75 0 NC
158 10 M26 1 2.75 0 NC
159 10 M27 1 0 -0.027 2457
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

160 10 M28 1 2.75 0 NC
161 10 M29 1 2.75 0 NC
162 10 M30 1 2.75 0 NC
163 10 M31 1 2.75 0 NC
164 10 M32 1 0 -0.013 5085
165 10 M33 1 6.609 0.045 2527
166 10 M34 1 10.8 -0.679 359
167 10 M35 1 2.75 0 NC
168 11 M5 1 6.511 0.017 6880
169 11 M6 1 9.47 0 NC
170 11 M7 1 5.696 -0.054 3062
171 11 M8 1 7.12 -0.232 707
172 11 M9 1 6.835 -0.11 1488
173 11 M10 1 7.12 -0.144 1139
174 11 M11 1 10.395 0.036 4552
175 11 M12 1 7.12 -0.211 777
176 11 M13 1 7.12 -0.216 760
177 11 M14 1 7.12 -0.23 712
178 11 M15 1 10.589 -0.202 1205
179 11 M16 1 10.8 -0.136 1799
180 11 M17 1 10.964 0.018 8961
181 11 M20 1 3.1 0 NC
182 11 M21 1 0.997 -0.001 NC
183 11 M22 1 8.863 0 NC
184 11 M23 1 3.3 -0.019 4193
185 11 M24 1 2.75 0 NC
186 11 M26 1 2.75 0 NC
187 11 M27 1 0 -0.027 2458
188 11 M28 1 2.75 0 NC
189 11 M29 1 2.75 0 NC
190 11 M30 1 2.75 0 NC
191 11 M31 1 2.75 0 NC
192 11 M32 1 0 -0.013 5115
193 11 M33 1 6.511 0.047 2420
194 11 M34 1 10.8 -0.688 354
195 11 M35 1 2.75 0 NC
196 12 M5 1 7.103 0.014 7900
197 12 M6 1 9.47 0 NC
198 12 M7 1 7.547 -0.05 3297
199 12 M8 1 7.12 -0.232 707
200 12 M9 1 6.835 -0.109 1504
201 12 M10 1 7.12 -0.143 1145
202 12 M11 1 9.683 0.023 7090
203 12 M12 1 7.12 -0.211 778
204 12 M13 1 7.12 -0.216 759
205 12 M14 1 7.12 -0.229 715
206 12 M15 1 10.165 -0.18 1356
207 12 M16 1 9.741 -0.112 2176
208 12 M17 1 13.67 0 NC
209 12 M20 1 3.1 0 NC
210 12 M21 1 0.997 -0.001 NC
211 12 M22 1 8.863 0 NC
212 12 M23 1 3.3 -0.019 4167
213 12 M24 1 2.75 0 NC
214 12 M26 1 2.75 0 NC
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

215 12 M27 1 0 -0.027 2458
216 12 M28 1 2.75 0 NC
217 12 M29 1 2.75 0 NC
218 12 M30 1 2.75 0 NC
219 12 M31 1 2.75 0 NC
220 12 M32 1 0 -0.013 5088
221 12 M33 1 6.609 0.045 2523
222 12 M34 1 10.8 -0.679 359
223 12 M35 1 2.75 0 NC
224 13 M5 1 5.327 0.02 5675
225 13 M6 1 5.031 0.015 7548
226 13 M7 1 5.838 -0.053 3087
227 13 M8 1 7.12 -0.232 706
228 13 M9 1 6.835 -0.11 1490
229 13 M10 1 7.12 -0.144 1140
230 13 M11 1 10.395 0.036 4574
231 13 M12 1 7.12 -0.211 777
232 13 M13 1 7.12 -0.215 761
233 13 M14 1 7.12 -0.23 712
234 13 M15 1 11.012 -0.224 1091
235 13 M16 1 11.436 -0.157 1556
236 13 M17 1 10.964 0.019 8693
237 13 M20 1 3.1 0 NC
238 13 M21 1 0.997 -0.001 NC
239 13 M22 1 8.863 0 NC
240 13 M23 1 3.3 -0.019 4197
241 13 M24 1 2.75 0 NC
242 13 M26 1 2.75 0 NC
243 13 M27 1 0 -0.027 2459
244 13 M28 1 2.75 0 NC
245 13 M29 1 2.75 0 NC
246 13 M30 1 2.75 0 NC
247 13 M31 1 2.75 0 NC
248 13 M32 1 0 -0.013 5143
249 13 M33 1 6.511 0.049 2330
250 13 M34 1 10.8 -0.697 350
251 13 M35 1 2.75 0 NC
252 14 M5 1 2.762 -0.012 9297
253 14 M6 1 2.762 -0.013 8916
254 14 M7 1 13.67 0 NC
255 14 M8 1 7.12 -0.035 4690
256 14 M9 1 13.67 0 NC
257 14 M10 1 7.12 -0.021 7679
258 14 M11 1 13.67 0 NC
259 14 M12 1 7.12 -0.032 5179
260 14 M13 1 7.12 -0.032 5086
261 14 M14 1 7.12 -0.035 4722
262 14 M15 1 20.33 0 NC
263 14 M16 1 15.248 0.031 7993
264 14 M17 1 13.67 0 NC
265 14 M20 1 3.1 0 NC
266 14 M21 1 2.75 -0.001 NC
267 14 M22 1 8.863 0 NC
268 14 M23 1 1.375 -0.001 NC
269 14 M24 1 2.75 0 NC
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

270 14 M26 1 2.75 0 NC
271 14 M27 1 2.75 0 NC
272 14 M28 1 2.75 0 NC
273 14 M29 1 2.75 0 NC
274 14 M30 1 2.75 0 NC
275 14 M31 1 2.75 0 NC
276 14 M32 1 2.75 0 NC
277 14 M33 1 9.47 0 NC
278 14 M34 1 10.377 -0.103 2368
279 14 M35 1 2.75 0 NC
280 15 M5 1 9.47 0 NC
281 15 M6 1 9.47 0 NC
282 15 M7 1 3.845 -0.023 7170
283 15 M8 1 7.12 -0.035 4664
284 15 M9 1 13.67 0 NC
285 15 M10 1 7.12 -0.022 7549
286 15 M11 1 10.822 0.018 8994
287 15 M12 1 7.12 -0.032 5153
288 15 M13 1 7.12 -0.032 5136
289 15 M14 1 7.12 -0.035 4623
290 15 M15 1 8.683 -0.024 9967
291 15 M16 1 20.33 0 NC
292 15 M17 1 3.133 -0.017 9651
293 15 M20 1 3.1 0 NC
294 15 M21 1 2.716 -0.001 NC
295 15 M22 1 8.863 0 NC
296 15 M23 1 1.409 -0.001 NC
297 15 M24 1 2.75 0 NC
298 15 M26 1 2.75 0 NC
299 15 M27 1 2.75 0 NC
300 15 M28 1 2.75 0 NC
301 15 M29 1 2.75 0 NC
302 15 M30 1 2.75 0 NC
303 15 M31 1 2.75 0 NC
304 15 M32 1 2.75 0 NC
305 15 M33 1 9.47 0 NC
306 15 M34 1 10.8 -0.116 2105
307 15 M35 1 2.75 0 NC
308 16 M5 1 2.762 -0.012 9422
309 16 M6 1 2.762 -0.013 8818
310 16 M7 1 13.67 0 NC
311 16 M8 1 7.12 -0.035 4691
312 16 M9 1 13.67 0 NC
313 16 M10 1 7.12 -0.021 7901
314 16 M11 1 13.67 0 NC
315 16 M12 1 7.12 -0.031 5230
316 16 M13 1 7.12 -0.032 5070
317 16 M14 1 7.12 -0.034 4782
318 16 M15 1 20.33 0 NC
319 16 M16 1 15.248 0.031 7854
320 16 M17 1 13.67 0 NC
321 16 M20 1 3.1 0 NC
322 16 M21 1 2.784 -0.001 NC
323 16 M22 1 8.863 0 NC
324 16 M23 1 1.375 -0.001 NC
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Beam Deflections (Continued)

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio

325 16 M24 1 2.75 0 NC
326 16 M26 1 2.75 0 NC
327 16 M27 1 2.75 0 NC
328 16 M28 1 2.75 0 NC
329 16 M29 1 2.75 0 NC
330 16 M30 1 2.75 0 NC
331 16 M31 1 2.75 0 NC
332 16 M32 1 2.75 0 NC
333 16 M33 1 9.47 0 NC
334 16 M34 1 10.377 -0.103 2371
335 16 M35 1 2.75 0 NC
336 17 M5 1 9.47 0 NC
337 17 M6 1 9.47 0 NC
338 17 M7 1 3.845 -0.022 7430
339 17 M8 1 7.12 -0.035 4642
340 17 M9 1 13.67 0 NC
341 17 M10 1 7.12 -0.021 7650
342 17 M11 1 10.822 0.018 9095
343 17 M12 1 7.12 -0.032 5182
344 17 M13 1 7.12 -0.032 5164
345 17 M14 1 7.12 -0.036 4598
346 17 M15 1 11.859 -0.05 4850
347 17 M16 1 12.283 -0.04 6066
348 17 M17 1 3.133 -0.018 9113
349 17 M20 1 3.1 0 NC
350 17 M21 1 2.681 -0.001 NC
351 17 M22 1 8.863 0 NC
352 17 M23 1 1.409 -0.001 NC
353 17 M24 1 2.75 0 NC
354 17 M26 1 2.75 0 NC
355 17 M27 1 2.75 0 NC
356 17 M28 1 2.75 0 NC
357 17 M29 1 2.75 0 NC
358 17 M30 1 2.75 0 NC
359 17 M31 1 2.75 0 NC
360 17 M32 1 2.75 0 NC
361 17 M33 1 9.47 0 NC
362 17 M34 1 11.012 -0.127 1923
363 17 M35 1 2.75 0 NC

Beam Deflection Checks

Beam Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC

0 M5 Typical 1 N/A N/A N/A N/A N/A N/A 0.021 5491 3(1+2)
1 M6 Typical 1 N/A N/A N/A N/A N/A N/A 0.015 7775 3(1+2)
2 M7 Typical 1 N/A N/A N/A N/A N/A N/A -0.055 2983 3(1+2)
3 M8 Typical 1 N/A N/A N/A N/A N/A N/A -0.273 600 3(1+2)
4 M9 Typical 1 N/A N/A N/A N/A N/A N/A -0.132 1238 3(1+2)
5 M10 Typical 1 N/A N/A N/A N/A N/A N/A -0.17 967 3(1+2)
6 M11 Typical 1 N/A N/A N/A N/A N/A N/A 0.029 5572 3(1+2)
7 M12 Typical 1 N/A N/A N/A N/A N/A N/A -0.249 659 3(1+2)
8 M13 Typical 1 N/A N/A N/A N/A N/A N/A -0.255 644 3(1+2)
9 M14 Typical 1 N/A N/A N/A N/A N/A N/A -0.27 606 3(1+2)

10 M15 Typical 1 N/A N/A N/A N/A N/A N/A -0.247 989 3(1+2)
11 M16 Typical 1 N/A N/A N/A N/A N/A N/A -0.168 1453 3(1+2)
12 M17 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
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Beam Deflection Checks (Continued)

Beam Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC

13 M20 Typical 1 N/A N/A N/A N/A N/A N/A 0.004 9456 3(1+2)
14 M21 Typical 1 N/A N/A N/A N/A N/A N/A -0.000963 NC 3(1+2)
15 M22 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
16 M23 Typical 1 N/A N/A N/A N/A N/A N/A -0.021 3754 3(1+2)
17 M24 Typical 1 N/A N/A N/A N/A N/A N/A 4.337e-18 NC 3(1+2)
18 M26 Typical 1 N/A N/A N/A N/A N/A N/A -6.505e-19 NC 3(1+2)
19 M27 Typical 1 N/A N/A N/A N/A N/A N/A -0.031 2131 3(1+2)
20 M28 Typical 1 N/A N/A N/A N/A N/A N/A 2.776e-17 NC 3(1+2)
21 M29 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
22 M30 Typical 1 N/A N/A N/A N/A N/A N/A 0 NC 3(1+2)
23 M31 Typical 1 N/A N/A N/A N/A N/A N/A -1.388e-17 NC 3(1+2)
24 M32 Typical 1 N/A N/A N/A N/A N/A N/A -0.015 4449 3(1+2)
25 M33 Typical 1 N/A N/A N/A N/A N/A N/A 0.055 2049 3(1+2)
26 M34 Typical 1 N/A N/A N/A N/A N/A N/A -0.8 305 3(1+2)
27 M35 Typical 1 N/A N/A N/A N/A N/A N/A -4.337e-19 NC 3(1+2)
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