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DESIGN PARAMETERS:

I. GOVERNING CODES:

1. IBC 2018 Edition

II. BASIC STRESSES:

1. LT. WT. CONC. (110 PCF)…………………………………………………………………………………………………………

2. NORM. WT. CONC………………………………………………………………………………….

3. CMU………………………………………………………………………………………………….

4. REINFORCING STEEL

a. No. 3 & SMALLER……………………………………………………………………………………

b. No. 4 & LARGER………………………………………………………………………

5. WF BEAMS……………………………...…………………………………………………………..

6. STRUCTURAL ANGLES………………………………………………………………………….

7. STEEL RODS……………………………………………………………………………………….

8. HSS TUBE STEEL………………………………..……………………………………………………….

9. STRUCTURAL BOLTS…………………………………………………………………………….

10. ANCHOR BOLTS………………………………………………………………………………….

11. ALUMINUM PLANKING (6063-T6)…………………………………………………………………..

12. ALUMINUM SHAPES (6061-T6)…………………………………………………………………………………………….

13. FOUNDATION BEARING CAPACITY……………………………..…………………………………………………………..PSF

III. DESIGN LOAD SUMMARY

1. RISK CATEGORY (ASCE 7-16 TABLE 1.5-1)…………………………………………………………………………

2. GRANDSTAND

a. DEAD LOADS………………………………………………………………………………………………….

b. LIVE LOADS………………………………………………………………………………………………….

c. SEAT BOARDS………………………………………………………………………………………………….

d. SWAY (PERPENDICULAR)………………………………………………………………………………………………….

e. SWAY (PARALLEL)………………………………………………………………………………………………….

f. GUARDRAIL………………………………………………………………………………………………….

g. HANDRAIL………………………………………………………………………………………………….

3. PRESSBOX

a. ROOF DEAD LOADS………………………………………………………………………………………………….

b. FLOOR DEAD LOADS………………………………………………………………………………………………….

c. ROOF LIVE LOADS………………………………………………………………………………………………….

d. FLOOR LIVE LOADS………………………………………………………………………………………………….

e. WALL DEAD LOADS……………………………………………………………………………………………….. PSF

4. WIND LOADS

a. WIND SPEED, VULT……………………………………………………………………………………………………………………………..

b. EXPOSURE CATEGORY……………………………………………………………………………………….

c. WIND FORCE………………………………………………………………………………………………………

5. SEISMIC LOADS

a. SITE CLASS………………………………………………………………………………………………………….

b. DESIGN CATEGORY…………………………………………………………………………………………….

c. IMPORTANCE FACTOR, I…………………………………………………………………………………..

d. SEISMIC FORCE………………………………………………………………………………………SEE "SEISMIC LOADING"
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s_ng]]fdeq̂vdc\̂f]̀dqet

z?B6F4?=35

������� �������+����+��� ��+��H��W���������,��+�����
-
.�&����������+����������+��+��+���#�� +����+!+��

1�� +���+���H��W��������+�+��+����������#+����+�����+ �+,+������+�����+����
�
���������������������������������������W+�����+�������� ���

��� ���� ����H�������������������+�W��+��� ���+�+��+�������+��+��������� �������+���+������+ �+�������H���������+��H������ ��������#������

��W�+�+���+X�W������������,+��H���������H���������������������� ����������� ����� �������+�!��++���������+�� ��+��+�����H+������ ���
�
���+�

�������+����������+���+��H��������H��W�������+� ��+���+�������{��!W+����H��������W�+�+������H+������ �����,��!�+X�+��+��+�����|��# +�!+

�����+�H�+ ���H��������+������������������+�H�����+�����������H����+��+V���+���H���������H+������ ��������+���+���!�������� ���!���+��+�� ����H���+

�+��������,��+����������#+����+��}�+����H���+���H��W������H��W������#+����+�����W+��  � ���� ����������!�H��W��������+��}�+��H���+���������H

�����#+����+���+�������W� �������,� ������+�!�,+����!���� ���!����+�����+���+������� +�H������ ���!����+������,� ��������+���+�������H�����+

��� ���!����+��+�����+����� ������+� ��!����+� �������������+��+�����

~����

��������������������������������

1.1



�����������	�
� 
�
��������������������

������������������������ ���!�"�#���$ ��%�&�'(�����) �!%*'����(&	���)����+��%��	'�����
,+�-./�
�0���  ��/�
�1
��(�&� '��

�������������������

23456789:;<5=4>?<:

@AA53BBC �	'�����
,+�-.��0���  ����1
��(�&�

D<<5A?:4>3BC �&�'(�������*'����(&	���

EF3G4>?<:C �(�H�

I?=3B>4=JC �	��*	�*	��'���	����&K&L

M4N45A8IOJ3C 1���

@2DE8PQRS

�TU�'	*V+�� �&W��

�TU��K*V+�� &�W��

�TU�K	*V+�� &(W��

�TU�'		*V+�� (�W��

T��X�
��+!����U ��W��

T��X�
��+!����UU �&W��

T��X�
��+!����UUU '	�W��

T��X�
��+!����UY '	(W��

@2DE8PQRZ

�TU�'	*V+�� &�W��

�TU��K*V+�� &�W��

�TU�K	*V+�� (KW��

�TU�'		*V+�� �'W��

T��X�
��+!����U '		W��

T��X�
��+!����UU ''	W��

T��X�
��+!����UUU*UY ''KW��

@2DE8PQZ[


-
.�&*	K�1����-�++� (KW��
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CHECK FOOTBOARD (Aluminum Design Manual, 2015)

PLANK PROPERTIES

Member size = 2x10

L = 6 FT

S x Top  = 1.004 IN
3

I x  = 0.554 IN
4

S xBottom  = 0.578 IN
3

I y  = 13.918 IN
4

S y  = 2.930 IN
3

b 1  = 3.470 IN

t = 0.078 IN b 2  = 0.845 IN

Self Weight = 1.842 PLF

LOADS Load case is: 4 spans

w DL  = 1.84 PLF

Uniform LL  = 100.00 PSF

w LL  = 79.17 PLF 

 

MOMENTS

M b +x = 283.56 # * FT

M b -x  = 351.95 # * FT

(Maximum moments calculated based on critical 

skip loading for number of spans indicated 

above)

2



BENDING STRESSES

f b +x top  = 3.39 KSI (Comp.)

f b +x bot  = 5.89 KSI (Tens.)

f b -x top  = 4.21 KSI (Tens.)

f b -x bot  = 7.31 KSI (Comp.)

ALLOWABLE BENDING STRESS
* BOTH EDGES SUPPORTED ** SUPPORTED ONE EDGE
 (ADM 2015, Table 2-21, Sec. B5.5.1)  (ADM 2015, Table 2-21, Sec. B5.4.1)

λ1 = 34.70 λ1 = 7.30

λ2 = 93.00 λ2 = 12.60

Top Flange (Compression) *

λtop = b 1 / t = 44.49 λ2>(b/t)>λ1

F = 21.23 KSI  (ADM 2015, Table 2-21, Sec. B5.5.1)

Bottom Flange (Compression) **

λbot = b 2 / t = 10.83 λ2>(b/t)>λ1

F = 13.26 KSI  (ADM 2015, Table 2-21, Sec. B5.4.1)

All Flanges (Tension)

F = 22.70 KSI  (ADM 2015, Table 2-21, Sec. B5.5.1)

STRESS RATIO CHECKS

Stress Ratio (Compression) = 0.55 < 1.00

Stress Ratio (Tension) = 0.30 < 1.00

Max Deflection = 0.31 in. < L/200

(Section 303.6 ICC 300-2012)

2 x 10 ADEQUATE FOR DESIGN
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CHECK FOOTBOARD (Aluminum Design Manual, 2015)

PLANK PROPERTIES

Member size = 2x8 INTER

L = 6 FT

S x Top  = 0.895 IN
3

I x  = 0.479 IN
4

S xBottom  = 0.488 IN
3

I y  = 14.117 IN
4

S y  = 2.720 IN
3

b 1  = 3.259 IN

t = 0.078 IN b 2  = 0.625 IN

Self Weight = 1.746 PLF

LOADS Load case is: 4 spans

w DL  = 1.75 PLF

Uniform LL  = 100 PSF

w LL  = 66.67 PLF

MOMENTS

M b +x = 239.33 # * FT

M b -x  = 297.13 # * FT

BENDING STRESSES

f b +x top  = 3.21 KSI (Comp.)

f b +x bot  = 5.89 KSI (Tens.)

f b -x top  = 3.98 KSI (Tens.)

f b -x bot  = 7.31 KSI (Comp.)

(Maximum moments calculated based on 

critical skip loading for number of spans 

indicated above)
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ALLOWABLE BENDING STRESS
* BOTH EDGES SUPPORTED ** SUPPORTED ONE EDGE
 (ADM 2015, Table 2-21, Sec. B5.5.1)  (ADM 2015, Table 2-21, Sec. B5.4.1)

λ1 = 34.70 λ1 = 7.30

λ2 = 93.00 λ2 = 12.60

Top Flange (Compression) *

λtop = b 1 / t = 41.78 λ2>(b/t)>λ1

F = 21.63 KSI  (ADM 2015, Table 2-21, Sec. B5.5.1)

Bottom Flange (Compression) **

λbot = b 2 / t = 8.01 λ2>(b/t)>λ1

F = 14.75 KSI  (ADM 2015, Table 2-21, Sec. B5.4.1)

Both Flanges (Tension)

F = 22.70 KSI  (ADM 2015, Table 2-21, Sec. B5.5.1)

STRESS RATIO CHECKS

Stress Ratio (Compression) = 0.50 < 1.00   (Comp. Stress in Top Flange Governs)

Stress Ratio (Tension) = 0.30 < 1.00

Max Deflection = 0.305 in. < L/200

(Section 303.6 ICC 300-2012)

2 x 8 INTER ADEQUATE FOR DESIGN

5
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FOOTBOARD ANGLE

MEMBER SIZE L2 x 2 x 3/16

S N  = 0.188 IN 3 O1. Equal Angle No Restraint Bending Single Axis

F y  = 50000 PSI O2. Equal Angle Restraint @ Max Moment Bending Single Axis

b = 2 IN O3. Equal Angle Bending Principle Axis

(thickness) t = 0.1875 IN O4. Unequal Angle Bending Principle Axis

I y  = 0.271 IN 4

I x  = 0.271 IN 4 1. Yield 

x  = 0.561 IN 2. Lateral Torsional Buckling 

y  = 0.561 IN 3. Leg Local Buckling

(Unbraced Length) l = 30 IN

C b  = 1
E = 29000000 PSI
L= 30 IN

ANGLE FLEXURE CHECKS
Select :Compression Flange Bending About X Axis

Select: (Angle Type) Equal Angle

Select: (Angle,Restraint,Bending) O3.

w = 630 PLF

V = 787.5 #

M  = 393.75 #*FT Moment - Partial End Fixity

f b  =M  /S N  = 25132.98 PSI w DL  = 5 PSF

w LL  = 100 PSF > 120 PLF for this L

Trib. Width = 6 FT

STRESS CHECK

M n  =(Smallest of 1,2,3) = 1148.65 #*FT

M n  / Ωb = 687.81 #*FT

F b  = (M n  / Ω b ) / S N  = 43903.04 PSI

MEMBER CHECK 0.57 < 1.0    OK! USE: L2 x 2 x 3/16
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RAIL LOADINGS; 

 

IBC/ICC;  50 PLF UNIFORM LOAD ANY DIRECTION @ TOP 

   OR 

   200# POINT LOAD @ ANY LOCATION 

 

 

 

STANDARD 1 5/8” Ø HANDRAIL (6063# T6) 
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HANDRAIL ANGLE MEMBERS � TO STEEL STRINGERS

@ FRONT WALK

MEMBER SIZE L 3 x 3 x 1/4

S N  = 0.569 IN
3

O1. Equal Angle No Restraint Bending Single Axis

F y  = 50000 PSI O2. Equal Angle Restraint @ Max Moment Bending Single Axis

b = 3 IN O3. Equal Angle Bending Principle Axis

(thickness) t = 0.25 IN O4. Unequal Angle Bending Principle Axis

I y  = 1.23 IN
4

I x  = 1.23 IN
4

1. Yield 

x  = 0.836 IN 2. Lateral Torsional Buckling 

y  = 0.836 IN 3. Leg Local Buckling

(Unbraced Length) l = 42 IN

C b  = 1

E = 29000000 PSI

L= 42 IN

ANGLE FLEXURE CHECKS

Select :Compression Flange Bending About X Axis

Select: (Angle Type) Equal Angle

Select: (Angle,Restraint,Bending) O1.

P = 300 # w LL = 50 PLF

M = P*L = 1050 #*FT P LL = 200 #

f b  =M  /S N  = 22144.11 PSI Trib. Width = 6 FT

STRESS CHECK

M n  =(Smallest of 1,2,3) = 2557.81 #*FT

M n  / �b = 1531.62 #*FT

F b  = (M n  / : b ) / S N  = 32301.36 PSI

MEMBER CHECK 0.69  LESS THAN 1.0    OK! USE: L 3 x 3 x 1/4
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HANDRAIL ANGLE MEMBERS � TO STEEL STRINGERS

@ SIDES

MEMBER SIZE L 3 x 3 x 1/4

S N  = 0.569 IN
3

O1. Equal Angle No Restraint Bending Single Axis

F y  = 50000 PSI O2. Equal Angle Restraint @ Max Moment Bending Single Axis

b = 3 IN O3. Equal Angle Bending Principle Axis

(thickness) t = 0.25 IN O4. Unequal Angle Bending Principle Axis

I y  = 1.23 IN
4

I x  = 1.23 IN
4

1. Yield 

x  = 0.836 IN 2. Lateral Torsional Buckling 

y  = 0.836 IN 3. Leg Local Buckling

(Unbraced Length) l = 64 IN

C b  = 1

E = 29000000 PSI

L= 64 IN

ANGLE FLEXURE CHECKS

Select :Compression Flange Bending About X Axis

Select: (Angle Type) Equal Angle

Select: (Angle,Restraint,Bending) O1.

P = 250 # w LL = 50 PLF

M  = P*L = 1333.33 #*FT P LL = 200 #

f b  =M  /S N  = 28119.51 PSI Trib. Width = 5 FT

STRESS CHECK

M n  =(Smallest of 1,2,3) = 2469.05 #*FT

M n  / �b = 1478.47 #*FT

F b  = (M n  / 9 b ) / S N  = 31180.45 PSI

MEMBER CHECK 0.90  LESS THAN 1.0  OK! USE: L 3 x 3 x 1/4
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HANDRAIL ANGLE MEMBERS � TO STEEL STRINGERS

@ BACK

MEMBER SIZE L 3 x 3 x 1/4

S N  = 0.569 IN
3

O1. Equal Angle No Restraint Bending Single Axis

F y  = 50000 PSI O2. Equal Angle Restraint @ Max Moment Bending Single Axis

b = 3 IN O3. Equal Angle Bending Principle Axis

(thickness) t = 0.25 IN O4. Unequal Angle Bending Principle Axis

I y  = 1.23 IN
4

I x  = 1.23 IN
4

1. Yield 

x  = 0.836 IN 2. Lateral Torsional Buckling 

y  = 0.836 IN 3. Leg Local Buckling

(Unbraced Length) l = 67 IN

C b  = 1

E = 29000000 PSI

L= 59 IN

ANGLE FLEXURE CHECKS

Select :Compression Flange Bending About X Axis

Select: (Angle Type) Equal Angle

Select: (Angle,Restraint,Bending) O1.

P = 300 # w LL = 50 PLF

M  = P*L = 1475.00 #*FT P LL = 200 #

f b  =M  /S N  = 31107.21 PSI Trib. Width = 6 FT

STRESS CHECK

M n  =(Smallest of 1,2,3) = 2456.32 #*FT

M n  / �b = 1470.85 #*FT

F b  = (M n  / : b ) / S N  = 31019.69 PSI

MEMBER CHECK 1.00  <=  1.0   OK! USE: L 3 x 3 x 1/4
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HANDRAIL ANGLE MEMBERS � TO STEEL STRINGERS

5/8" DIA. CONNECTION BOLTS

@ BACK

P

P = 300 #

L TOTAL  = 59 IN

d = 8 IN

R T = 2212.50 # L TOTAL

5/8" DIA. A307 BOLT 

T ALLOW  = 6900 #   OK >  R T

R T

d

R B

@ FRONT & SIDE

USE: 5/8 " DIA. A307 BOLTS

BY OBSERVATION, LOADS TO BOLTS ARE 
LESS THAN @ BACK. THEREFORE, OK
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WIND LOAD PRESSURES (PARTIALLY ENCLOSED)

MWFRS STRINGER LOADING

I. DESIGN PARAMETERS

•  RISK CATEGORY ……………...……………………………………………………………………………………….

•  MEAN STRUCTURE HEIGHT, h ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.4-1)

•  PEAK STRUCTURE HEIGHT, Z ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.4-1)

•  SLOPE OF GRANDSTAND ……………...……………………………………………………………………………………….16 : 24 (RISE : RUN)

•  SLOPE ANGLE OF GRANDSTAND,θ ……………...……………………………………………………………………………………….DEGREES

•  LENGTH OF GRANDSTAND ……………...……………………………………………………………………………………….FT

•  DEPTH OF GRANDSTAND ……………...……………………………………………………………………………………….FT

•  LONGITUDINAL WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

•  TRANSVERSE WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

•  TRANSVERSE WIND, h/L ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

II. WIND LOAD PARAMETERS

•  BASIC WIND SPEED, V ……………...……………………………………………………………………………………….MPH (ASCE 7-16 FIG. 26.5-1)

•  WIND DIRECTIONALITY FACTOR, Kd ……………...……………………………………………………………………………………….(ASCE 7-16 TABLE 26.6-1)

•  EXPOSURE CATEGORY ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.7.3)

•  VELOCITY PRESSURE EXPOSURE COEFFICIENT, KZ ……………...……………………………………………………………………………………(ASCE 7-16 TABLE 27.3-1)

•  TOPOGRAPHIC FACTOR, KZT ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 26.8-1)

•  GUST EFFECT FACTOR, G ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.9)

•  INTERNAL PRESSURE COEFFICIENT, GCpi ……………...……………………………………………………………………………………….± (ASCE 7-16 TABLE 26.11-1)

III. VELOCITY PRESSURE

•  VELOCITY PRESSURE, qz = 0.00256KzKztKdV
2
……………...……………………………………………………………………………………….PSF (ASCE 7-16 EQN. 27.3-1)

IV. EXTERNAL PRESSURE COEFFICIENTS, CP

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

(ASCE 7-16 FIG. 27.4-1)

V. DESIGN WIND PRESSURES, P = qGCp - qi(GCpi) (ASCE 7-16 EQN. 27.4-1)

PSF

PSF

PSF

PSF

PSF

PSF

PSF

PSF

0.85

Puyallup WA

TYPE III

10.00

20.00

-0.20

-0.50

33.69

0.37

25.90

5.76

0.80

156.00

27.08

0.17

0.55

115

0.85

C

0.90

1.00

-0.18

-0.90

-0.60

-0.18

-0.70

•  WINDWARD WALL ……………...……………………………………………………………………………………….

•  LEEWARD WALL (LONGITUDINAL WIND) ……………...……………………………………………………………………………………….

•  LEEWARD WALL (TRANSVERSE WIND) ……………...……………………………………………………………………………………….

•  WINDWARD ROOF (POSITIVE or NEGATIVE)……………...……………………………………………………………………………………….

•  WINDWARD ROOF (NEGATIVE)……………...……………………………………………………………………………………….

•  LEEWARD ROOF ……………...……………………………………………………………………………………….

•  FLAT ROOF CASE 1……………...……………………………………………………………………………………….

•  LEEWARD ROOF ……………...……………………………………………………………………………………….

•  FLAT ROOF CASE 1……………...……………………………………………………………………………………….

•  FLAT ROOF CASE 2 ……………...……………………………………………………………………………………….

•  WINDWARD WALL ……………...……………………………………………………………………………………….

•  LEEWARD WALL (LONGITUDINAL WIND) ……………...……………………………………………………………………………………….

31.86

•  FLAT ROOF CASE 2 ……………...……………………………………………………………………………………….

-18.65

-25.25

-18.21

-29.66

-27.45

-34.06

-18.21

•  LEEWARD WALL (TRANSVERSE WIND) ……………...……………………………………………………………………………………….

•  WINDWARD ROOF (POSITIVE or NEGATIVE)……………...……………………………………………………………………………………….

•  WINDWARD ROOF (NEGATIVE)……………...……………………………………………………………………………………….
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WIND LOAD PRESSURES (OPEN)

MWFRS STRINGER LOADING

I. DESIGN PARAMETERS

•  RISK CATEGORY ……………...……………………………………………………………………………………….

•  MEAN STRUCTURE HEIGHT, h ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.4-1)

•  PEAK STRUCTURE HEIGHT, Z ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.4-1)

•  SLOPE OF ROOF COVER ……………...……………………………………………………………………………………….1 : 12 (RISE : RUN)

•  SLOPE ANGLE OF ROOF COVER,θ ……………...……………………………………………………………………………………….DEGREES

•  LENGTH OF ROOF COVER ……………...……………………………………………………………………………………….FT

•  DEPTH OF ROOF COVER ……………...……………………………………………………………………………………….FT

•  LONGITUDINAL WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

•  TRANSVERSE WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

•  TRANSVERSE WIND, h/L ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.4-1)

II. WIND LOAD PARAMETERS

•  BASIC WIND SPEED, V ……………...……………………………………………………………………………………….MPH (ASCE 7-16 FIG. 26.5-1)

•  WIND DIRECTIONALITY FACTOR, Kd ……………...……………………………………………………………………………………….(ASCE 7-16 TABLE 26.6-1)

•  EXPOSURE CATEGORY ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.7.3)

•  VELOCITY PRESSURE EXPOSURE COEFFICIENT, KZ ……………...……………………………………………………………………………………(ASCE 7-16 TABLE 27.3-1)

•  TOPOGRAPHIC FACTOR, KZT ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 26.8-1)

•  GUST EFFECT FACTOR, G ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.9)

III. VELOCITY PRESSURE

•  VELOCITY PRESSURE, qz = 0.00256KzKztKdV
2
……………...……………………………………………………………………………………….PSF (ASCE 7-16 EQN. 27.3-1)

IV. NET PRESSURE COEFFICIENTS, CN

•  CASE A CLEAR WIND FLOW, γ = 0°

•  CASE B CLEAR WIND FLOW, γ = 0°

•  CASE A CLEAR WIND FLOW, γ = 180°

•  CASE B CLEAR WIND FLOW, γ = 180°

V. DESIGN WIND PRESSURES, P = qhGCN (ASCE 7-16 EQN. 27.4-3)

115

Puyallup WA

TYPE III

31.00

32.25

4.76

156.00

26.50

5.89

0.17

1.17

0.85

C

0.98

1.00

0.85

•  CASE A CLEAR WIND FLOW, γ = 0° 28.77 PSF 7.19 PSF

28.20

CNW CNL

-1.1 -0.1

1.2 0.3

-1.1 -0.1

1.2 0.3

•  CASE B CLEAR WIND FLOW, γ = 0°

•  CASE A CLEAR WIND FLOW, γ = 180°

•  CASE B CLEAR WIND FLOW, γ = 180°

-26.37 PSF -2.4 PSF

28.77 PSF 7.19 PSF

-26.37 PSF -2.4 PSF

CNW CNL
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WIND LOAD PRESSURES (PARTIALLY ENCLOSED)

MWFRS LOADING

I. DESIGN PARAMETERS

•  RISK CATEGORY ……………...……………………………………………………………………………………….

•  MEAN STRUCTURE HEIGHT, h ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.3-1)

•  PEAK STRUCTURE HEIGHT, Z (FROM GRADE) ……………...……………………………………………………………………………………….FT (ASCE 7-16 FIG. 27.3-1)

•  ROOF SLOPE  ……………...……………………………………………………………………………………….2 : 12 (RISE : RUN)

•  ROOF SLOPE ANGLE ,θ ……………...……………………………………………………………………………………….DEGREES

•  LENGTH  ……………...……………………………………………………………………………………….FT

•  DEPTH  ……………...……………………………………………………………………………………….FT

•  LONGITUDINAL WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.3-1)

•  TRANSVERSE WIND, L/B ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.3-1)

•  TRANSVERSE WIND, h/L ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 27.3-1)

II. WIND LOAD PARAMETERS

•  BASIC WIND SPEED, V ……………...……………………………………………………………………………………….MPH (ASCE 7-16 FIG. 26.5-1)

•  WIND DIRECTIONALITY FACTOR, Kd ……………...……………………………………………………………………………………….(ASCE 7-16 TABLE 26.6-1)

•  EXPOSURE CATEGORY ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.7.3)

•  VELOCITY PRESSURE EXPOSURE COEFFICIENT, KZ ……………...……………………………………………………………………………………(ASCE 7-16 TABLE 27.3-1)

•  TOPOGRAPHIC FACTOR, KZT ……………...……………………………………………………………………………………….(ASCE 7-16 FIG. 26.8-1)

•  GUST EFFECT FACTOR, G ……………...……………………………………………………………………………………….(ASCE 7-16 SEC. 26.9)

•  INTERNAL PRESSURE COEFFICIENT, GCpi ……………...……………………………………………………………………………………….± (ASCE 7-16 TABLE 26.11-1)

III. VELOCITY PRESSURE

•  VELOCITY PRESSURE, qz = 0.00256KzKztKdV
2
……………...……………………………………………………………………………………….PSF (ASCE 7-16 EQN. 27.3-1)

IV. EXTERNAL PRESSURE COEFFICIENTS, CP

(ASCE 7-16 FIG. 27.3-1)

(ASCE 7-16 FIG. 27.3-1)

(ASCE 7-16 FIG. 27.3-1)

(ASCE 7-16 FIG. 27.3-1)

(ASCE 7-16 FIG. 27.3-1)

V. DESIGN WIND PRESSURES, P = qGCp - qi(GCpi) (ASCE 7-16 EQN. 27.3-1)

PSF

PSF

PSF

PSF

PSF

115

Puyallup WA

TYPE III

9.00

20.00

9.46

24.00

8.00

3.00

0.33

1.13

•  LEEWARD WALL (TRANSVERSE WIND) ……………...……………………………………………………………………………………….-0.50

0.85

C

0.90

1.00

0.85

0.55

25.90

•  WINDWARD WALL ……………...……………………………………………………………………………………….0.80

•  LEEWARD WALL (LONGITUDINAL WIND) ……………...……………………………………………………………………………………….-0.20

•  WINDWARD WALL ……………...……………………………………………………………………………………….31.86

•  FLAT ROOF (CASE 1)……………...……………………………………………………………………………………….-0.90

•  FLAT ROOF (CASE 2)……………...……………………………………………………………………………………….-0.18

•  FLAT ROOF (CASE 2)……………...……………………………………………………………………………………….-18.21

•  LEEWARD WALL (LONGITUDINAL WIND) ……………...……………………………………………………………………………………….-18.65

•  LEEWARD WALL (TRANSVERSE WIND) ……………...……………………………………………………………………………………….-25.25

•  FLAT ROOF (CASE 1)……………...……………………………………………………………………………………….-34.06
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DESIGN LOADS @ STRINGER

Notes:

* The number of Skip Loading combinations will vary with the number of spans.

** Stringer above shown for graphical purposes only. See drawings for current layout.

Review Loads

Rise = in

Run = in See "Stringer Dead Loads"

Stringer Spacing = ft

Dead Loads:

W DL = psf  x Stringer spacing = klf

Live Loads:

W LL = psf  x Stringer spacing = klf

Sway Loads:

W SWAY (II) = plf  x Stringer spacing x (12/Run) = klf

Rail Loads:

P RAIL = kips

Wind Loads @ Stringer: See "Wind Load Pressures"

Seismic Loads:

W Transverse = x W DL (Grand.) = klf

W Longitudinal = x W DL (Grand.) = klf

16

24

6
}

1.014

0.390

0.061

0.023

Puyallup WA

0.300

*** Parallel Sway Loads act perpendicular to stringer & act simultaneously with Live Load 

        and Live Load (Skip Loading).

10

100

24

Max of 200 lbs. or 50 plf x Stringer Spacing

0.060

0.600

0.072
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Company
Designer
Job Number
Model Name

:
:
:
:

Checked By : __________

4/15/2022
2:01:06 PM

RISA-3D Version 19 [ STRINGERS.r3d ] Page 1

Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 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 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections None
Cold Formed Steel None
Stiffness Adjustment Yes (Iterative)
Wood None
Temperature < 100F
Concrete None
Masonry None
Aluminum None
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless None
Stiffness Adjustment Yes (Iterative)

Concrete
Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
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Company
Designer
Job Number
Model Name

:
:
:
:

Checked By : __________

4/15/2022
2:01:06 PM

RISA-3D Version 19 [ STRINGERS.r3d ] Page 2

Model Settings (Continued)

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 7-16
Risk Category III
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 1
Ω0X 1
CdZ 1
CdX 1
ρ Z 1
ρ X 1
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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 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.4 58 1.3
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.4 58 1.3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 STRINGERS W10X12 Beam Wide Flange A992 Typical 3.54 2.18 53.8 0.055

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 4 0
2 N2 5.6667 4 0
3 N3 6.5 4 0
4 N4 21.667 14.11133 0
5 N5 27.08333 17.7224 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad]
1 N2 Reaction Reaction Reaction Fixed
2 N4 Reaction Reaction Fixed

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N1 N2 STRINGERS Beam Wide Flange A992 Typical
2 M2 N2 N3 STRINGERS Beam Wide Flange A992 Typical
3 M3 N3 N4 STRINGERS Beam Wide Flange A992 Typical
4 M4 N4 N5 STRINGERS Beam Wide Flange A992 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Lcomp bot [ft] K y-y K z-z Function
1 M1 STRINGERS 5.667 3.5 3.5 2.1 2.1 Lateral
2 M2 STRINGERS 0.833 3.5 3.5 1 1 Lateral
3 M3 STRINGERS 18.228 3.5 3.5 9 1 1 Lateral
4 M4 STRINGERS 6.51 3.5 3.5 2.1 2.1 Lateral

Member Distributed Loads (BLC 1 : DEAD 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 M1 PY -0.06 -0.06 0 %100
2 M2 PY -0.06 -0.06 0 %100
3 M3 PY -0.06 -0.06 0 %100
4 M4 PY -0.06 -0.06 0 %100
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Member Distributed Loads (BLC 2 : LIVE LOADS(UNIFORM))

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 M1 PY -0.6 -0.6 0 %100
2 M2 PY -0.6 -0.6 0 %100
3 M3 PY -0.6 -0.6 0 %100
4 M4 PY -0.6 -0.6 0 %100

Member Distributed Loads (BLC 3 : SWAY 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 M1 Z 0.072 0.072 0 %100
2 M2 Z 0.072 0.072 0 %100
3 M3 Z 0.072 0.072 0 %100
4 M4 Z 0.072 0.072 0 %100

Member Distributed Loads (BLC 4 : WIND LOADS FTB)

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 M3 PX 0.178 0.178 0 %100
2 M4 PX 0.178 0.178 0 %100

Member Distributed Loads (BLC 5 : WIND LOADS UPLIFT)

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 M1 y 0.165 0.165 0 %100
2 M2 y 0.165 0.165 0 %100
3 M3 y 0.165 0.165 0 %100
4 M4 y 0.165 0.165 0 %100

Basic Load Cases

BLC Description Category Distributed
1 DEAD LOADS DL 4
2 LIVE LOADS(UNIFORM) LL 4
3 SWAY LOADS OL1 4
4 WIND LOADS FTB WLX 2
5 WIND LOADS UPLIFT WL-X 4

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1 DL
2 Yes Y DL 1
3
4 DL + LL
5 Yes Y DL 1 LL 1
6
7 DL + LL + SWAYZ
8 Yes Y DL 1 OL1 0.75 LL 0.75
9

10
11 DL + LL+ WLFTB
12 Yes Y DL 1 WLX 0.45 LL 0.75
13
14 DL + WLFTB
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Load Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
15 Yes Y DL 1 WLX 0.6
16 Yes Y DL 0.6 WLX 0.6
17
18 DL + LL- WLFTB
19 Yes Y DL 1 WLX -0.45 LL 0.75
20
21 DL - WLFTB
22 Yes Y DL 1 WLX -0.6
23 Yes Y DL 0.6 WLX -0.6
24
25 DL + LL + WLUP
26 Yes Y DL 1 WL-X 0.45 LL 0.75
27
28 DL + WLUP
29 Yes Y DL 1 WL-X 0.6
30 Yes Y DL 0.6 WL-X 0.6
31
32 DL Y DL 1
33 LL Y LL 1
34 SWAY Y OL1 1
35 WLFTB Y WLX 1
36 WLUP Y WL-X 1

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 N2 max 1.436 23 9.079 5 0 30 NC NC 0 30 0 30
2 min -1.436 15 -0.3 30 -0.816 8 NC NC 0 2 0 2
3 N4 max 0 30 8.521 5 0 30 NC NC 0 30 0 30
4 min 0 2 -1.375 30 -0.844 8 NC NC 0 2 0 2
5 Totals: max 1.436 23 17.6 5 0 30
6 min -1.436 15 -1.675 30 -1.66 8

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft]LCShear CheckLoc[ft]DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn
1 M1 W10X12 0.464 5.667 8 0.1 5.667 y 5 42.085 105.988 4.296 31.207 2.326H1-1b
2 M2 W10X12 0.541 0 8 0.142 0 y 5 80.467 105.988 4.296 31.207 1.195H1-1b
3 M3 W10X12 0.668 17.978 8 0.113 17.978 y 5 30.32 105.988 4.296 15.74 1 H1-1b
4 M4 W10X12 0.462 0 8 0.076 0 y 5 42.085 105.988 4.296 31.207 2.328H1-1b
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Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1 DL
2 Y DL 1
3
4 DL + LL
5 Y DL 1 LL 1
6
7 DL + LL + SWAYZ
8 Y DL 1 OL1 0.75 LL 0.75
9

10
11 DL + LL+ WLFTB
12 Y DL 1 WLX 0.45 LL 0.75
13
14 DL + WLFTB
15 Y DL 1 WLX 0.6
16 Y DL 0.6 WLX 0.6
17
18 DL + LL- WLFTB
19 Y DL 1 WLX -0.45 LL 0.75
20
21 DL - WLFTB
22 Y DL 1 WLX -0.6
23 Y DL 0.6 WLX -0.6
24
25 DL + LL + WLUP
26 Y DL 1 WL-X 0.45 LL 0.75
27
28 DL + WLUP
29 Y DL 1 WL-X 0.6
30 Y DL 0.6 WL-X 0.6
31
32 DL Yes Y DL 1
33 LL Yes Y LL 1
34 SWAY Yes Y OL1 1
35 WLFTB Yes Y WLX 1
36 WLUP Yes Y WL-X 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
1 32 N2 0 0.825 0 NC 0 0
2 32 N4 0 0.775 0 NC 0 0
3 32 Totals: 0 1.6 0
4 32 COG (ft): X: 13.427 Y: 9.146 Z: 0
5 33 N2 0 8.254 0 NC 0 0
6 33 N4 0 7.747 0 NC 0 0
7 33 Totals: 0 16 0
8 33 COG (ft): X: 13.427 Y: 9.146 Z: 0
9 34 N2 0 0 -1.081 NC 0 0

10 34 N4 0 0 -1.132 NC 0 0
11 34 Totals: 0 0 -2.213
12 34 COG (ft): NC NC NC
13 35 N2 -2.393 -1.016 0 NC 0 0
14 35 N4 0 1.016 0 NC 0 0
15 35 Totals: -2.393 0 0
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Node Reactions (Continued)

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
16 35 COG (ft): NC NC NC
17 36 N2 2.214 -1.325 0 NC 0 0
18 36 N4 0 -3.067 0 NC 0 0
19 36 Totals: 2.214 -4.392 0
20 36 COG (ft): X: 13.415 Y: 9.138 Z: 0
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DESIGN LOADS @ PRESSBOX STRINGER

Notes:

** Stringer above shown for graphical purposes only. See drawings for current layout.

Review Loads

Rise = in

Run = in See "Stringer Dead Loads"

Stringer Spacing = ft

Pressbox Length = ft

Pressbox Width = ft See "Wind Load Pressures"

Pressbox Height = ft

Pressbox Roof Weight = psf

Pressbox Wall Weight = psf See "Design Load Summary"

Pressbox Floor Weight = psf

Puyallup WA

*** Parallel Sway Loads act perpendicular to stringer & act simultaneously with Live Load 

        and Live Load (Skip Loading).

* The number of Skip Loading combinations will vary with the number of spans.

    Pressbox Live Loads are present in all Skip Loading cases

9.00

}

}

}

8.00

15

10

10

16

24

6

24.00
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DESIGN LOADS @ PRESSBOX STRINGER CONT.

Review Loads Cont.

Dead Loads:

W DL (Grand.) = psf  x Stringer spacing = klf

P DL(PB Roof) = psf  x Stringer spacing x PB Width / 2 = Kips

P DL(PB Floor) = psf  x Stringer spacing x PB Width / 2 = Kips

Live Loads:

W LL (Grand.) = psf  x Stringer spacing = klf

P LL(PB Roof) = psf  x Stringer spacing x PB Width / 2 = Kips

P LL(PB Floor) = psf  x Stringer spacing x PB Width / 2 = Kips

Sway Loads:

W SWAY (II) = plf  x Stringer spacing x (12/Run) = klf

W SWAY (⊥) = plf  x Stringer spacing x (12/Run) = klf

Rail Loads:

P RAIL = kips

Wind Loads @ Stringer:

See "Wind Load Pressures"

Seismic Loads:

W EL (Trans.) = x W DL (Grand.) = klf

W EL (Long.) = x W DL (Grand.) = klf

Wind Loads @ Pressbox (Components & Cladding):

Wind Towards (Lateral Wall Loading):

PWL (Roof) = psf x PB Length/2 x PB Height/2 = Kips

PWL (End Flr.) = psf x Stringer Spacing/2 x PB Height/2 = Kips

PWL (Total End) = Kips

PWL (Int. Flr.) = psf x Stringer Spacing x PB Height/2 = Kips

T = C = (PWL (Roof) x  PB Height/2) / (PB Width/2) = Kips

Wind Away (Lateral Wall Loading):

PWL (Roof) = psf x PB Length/2 x PB Height/2 = Kips

PWL (End Flr.) = psf x Stringer Spacing/2 x PB Height/2 = Kips

PWL (Total End) = Kips

PWL (Int. Flr.) = psf x Stringer Spacing x PB Height/2 = Kips

T = C = (PWL (Roof) x  PB Height/2) / (PB Width/2) = Kips

Max of 200 lbs. or 50 plf x Stringer Spacing 0.300

10 0.060

100 0.600

24 0.072

10 0.030

15 0.360

10 0.240

Puyallup WA

20

100

0.480

2.400

1.014

0.390

0.061

0.023

37.55

37.55

2.028

0.507

2.535

1.014

37.55

2.281

40.14

42.73

40.14

2.168

0.577

2.745

1.084

2.439

Wind Loads @ Pressbox (MWFRS):

Windward case 1&2

PWL (Roof) = psf x PB Length/2 x PB Height/2 = Kips

PWL (End Flr.) = psf x Stringer Spacing/2 x PB Height/2 = Kips

PWL (Total End) = Kips

PWL (Int. Flr.) = psf x Stringer Spacing x PB Height/2 = Kips

T = C = (PWL (Roof) x  PB Height/2) / (PB Width/2) = Kips

Leeward (Lateral Wall Loading):

PWL (Roof) = psf x PB Length/2 x PB Height/2 = Kips

PWL (End Flr.) = psf x Stringer Spacing/2 x PB Height/2 = Kips

PWL (Total End) = Kips

PWL (Int. Flr.) = psf x Stringer Spacing x PB Height/2 = Kips

T = C = (PWL (Roof) x  PB Height/2) / (PB Width/2) = Kips

Transverse Seismic Loads @ Pressbox:

57.11 3.084

57.11 0.771

3.855

57.11 1.542

3.469

57.11 3.084

57.11 0.771

3.855

57.11 1.542

3.469
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Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 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 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections None
Cold Formed Steel None
Stiffness Adjustment Yes (Iterative)
Wood None
Temperature < 100F
Concrete None
Masonry None
Aluminum None
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless None
Stiffness Adjustment Yes (Iterative)

Concrete
Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
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Model Settings (Continued)

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 7-16
Risk Category III
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 1
Ω0X 1
CdZ 1
CdX 1
ρ Z 1
ρ X 1
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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 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.4 58 1.3
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.4 58 1.3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 STRINGERS W10X12 Beam Wide Flange A992 Typical 3.54 2.18 53.8 0.055
2 vert W10X12 Column Wide Flange A992 Typical 3.54 2.18 53.8 0.055
3 crossbracing L2x2x3 VBrace Single Angle A992 Typical 0.722 0.271 0.271 0.009
4 channel C8X11.5 Beam Channel A992 Typical 3.37 1.31 32.5 0.13

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 4 0
2 N2 5.6667 4 0
3 N3 6.5 4 0
4 N4 21.667 14.11133 0
5 N5 27.08333 17.7224 0
6 N6 19.188768 12.459176 0
7 N7 19.188768 17.7224 0
8 N8 0 4 -6
9 N9 5.6667 4 -6

10 N10 21.667 14.11133 -6
11 N11 27.08333 17.7224 -6
12 N12 6.5 4 -6
13 N13 19.188768 12.459176 -6
14 N14 19.188768 17.7224 -6

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad]
1 N2 Reaction Reaction Reaction Fixed
2 N4 Reaction Reaction Fixed
3 N9 Reaction Reaction Reaction Fixed
4 N10 Reaction Reaction Fixed

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N1 N2 STRINGERS Beam Wide Flange A992 Typical
2 M2 N2 N3 STRINGERS Beam Wide Flange A992 Typical
3 M3 N3 N4 STRINGERS Beam Wide Flange A992 Typical
4 M4 N4 N5 STRINGERS Beam Wide Flange A992 Typical
5 M5 N6 N7 vert Column Wide Flange A992 Typical
6 M6 N7 N5 STRINGERS Beam Wide Flange A992 Typical
7 M7 N8 N9 STRINGERS Beam Wide Flange A992 Typical
8 M8 N9 N12 STRINGERS Beam Wide Flange A992 Typical
9 M9 N10 N11 STRINGERS Beam Wide Flange A992 Typical

10 M10 N12 N10 STRINGERS Beam Wide Flange A992 Typical
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Member Primary Data (Continued)

Label I Node J Node Section/Shape Type Design List Material Design Rule
11 M11 N13 N14 vert Column Wide Flange A992 Typical
12 M12 N14 N11 STRINGERS Beam Wide Flange A992 Typical
13 M13 N6 N14 crossbracing VBrace Single Angle A992 Typical
14 M14 N7 N13 crossbracing VBrace Single Angle A992 Typical
15 M15 N7 N14 channel Beam Channel A992 Typical
16 M16 N11 N5 channel Beam Channel A992 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Lcomp bot [ft] K y-y K z-z Function
1 M1 STRINGERS 5.667 3.5 3.5 2.1 2.1 Lateral
2 M2 STRINGERS 0.833 3.5 3.5 1 1 Lateral
3 M3 STRINGERS 18.228 3.5 3.5 6 1 1 Lateral
4 M4 STRINGERS 6.51 3.5 3.5 2.1 2.1 Lateral
5 M5 vert 5.263 Lbyy 1 1 Lateral
6 M6 STRINGERS 7.895 Lbyy 1 1 Lateral
7 M7 STRINGERS 5.667 3.5 3.5 2.1 2.1 Lateral
8 M8 STRINGERS 0.833 3.5 3.5 1 1 Lateral
9 M9 STRINGERS 6.51 3.5 3.5 2.1 2.1 Lateral

10 M10 STRINGERS 18.228 3.5 3.5 6 1 1 Lateral
11 M11 vert 5.263 Lbyy 1 1 Lateral
12 M12 STRINGERS 7.895 Lbyy 1 1 Lateral
13 M13 crossbracing 7.981 Lbyy 1 1 Lateral
14 M14 crossbracing 7.981 Lbyy 1 1 Lateral
15 M15 channel 6 Lbyy 1 1 Lateral
16 M16 channel 6 Lbyy 1 1 Lateral

Member Distributed Loads (BLC 1 : DEAD 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 M1 PY -0.06 -0.06 0 %100
2 M2 PY -0.06 -0.06 0 %100
3 M3 PY -0.06 -0.06 0 15.25
4 M6 PY -0.06 -0.06 0 %100
5 M7 PY -0.06 -0.06 0 %100
6 M8 PY -0.06 -0.06 0 %100
7 M10 PY -0.06 -0.06 0 15.25
8 M12 PY -0.06 -0.06 0 %100

Member Distributed Loads (BLC 2 : LIVE LOADS(UNIFORM))

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 M1 PY -0.6 -0.6 0 %100
2 M2 PY -0.6 -0.6 0 %100
3 M3 PY -0.6 -0.6 0 15.25
4 M6 PY -0.6 -0.6 0 %100
5 M7 PY -0.6 -0.6 0 %100
6 M8 PY -0.6 -0.6 0 %100
7 M10 PY -0.6 -0.6 0 15.25
8 M12 PY -0.6 -0.6 0 %100
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Member Distributed Loads (BLC 3 : SWAY 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 M1 Z 0.072 0.072 0 %100
2 M2 Z 0.072 0.072 0 %100
3 M3 Z 0.072 0.072 0 15.25
4 M7 Z 0.072 0.072 0 %100
5 M8 Z 0.072 0.072 0 %100
6 M10 Z 0.072 0.072 0 15.25

Member Distributed Loads (BLC 4 : WIND LOADS FTB)

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 M3 PX 0.178 0.178 0 15.25
2 M5 PX 0.178 0.178 0 %100
3 M10 PX 0.178 0.178 0 15.25
4 M11 PX 0.178 0.178 0 %100

Member Distributed Loads (BLC 5 : WIND LOADS UPLIFT)

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 M1 y 0.165 0.165 0 %100
2 M2 y 0.165 0.165 0 %100
3 M3 y 0.165 0.165 0 %100
4 M4 y 0.165 0.165 0 %100
5 M7 y 0.165 0.165 0 %100
6 M8 y 0.165 0.165 0 %100
7 M9 y 0.165 0.165 0 %100
8 M10 y 0.165 0.165 0 %100

Node Loads and Enforced Displacements (BLC 1 : DEAD LOADS)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N5 L Y -0.36
2 N7 L Y -0.36
3 N11 L Y -0.36
4 N14 L Y -0.36

Node Loads and Enforced Displacements (BLC 2 : LIVE LOADS(UNIFORM))

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N5 L Y -0.48
2 N7 L Y -0.48
3 N11 L Y -0.48
4 N14 L Y -0.48

Node Loads and Enforced Displacements (BLC 4 : WIND LOADS FTB)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N5 L Y -3.469
2 N7 L Y 3.469
3 N7 L X 0.771
4 N7 L X 3.084
5 N14 L X 1.542
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Node Loads and Enforced Displacements (BLC 5 : WIND LOADS UPLIFT)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N5 L Y 3.469
2 N7 L Y -3.469
3 N7 L X -0.771
4 N7 L X -3.084
5 N14 L X -1.542

Basic Load Cases

BLC Description Category Nodal Distributed
1 DEAD LOADS DL 4 8
2 LIVE LOADS(UNIFORM) LL 4 8
3 SWAY LOADS OL1 6
4 WIND LOADS FTB WLX 5 4
5 WIND LOADS UPLIFT WL-X 5 8

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1 DL Yes Y DL 1
2
3 DL + LL Yes Y DL 1 LL 1
4
5 DL + LL + SWAYZ Yes Y DL 1 OL1 0.75 LL 0.75
6
7 DL + LL + SWAYZ Yes Y DL 1 WLX 0.45 LL 0.75
8
9 DL + WLFTB Yes Y DL 1 WLX 0.6

10 Yes Y DL 0.6 WLX 0.6
11
12 DL + LL- WLFTB Yes Y DL 1 WLX -0.45 LL 0.75
13
14 DL - WLFTB Yes Y DL 1 WLX -0.6
15 Yes Y DL 0.6 WLX -0.6
16
17 DL + LL + WLUP Yes Y DL 1 WL-X 0.45 LL 0.75
18
19 DL + WLUP Yes Y DL 1 WL-X 0.6
20 Yes Y DL 0.6 WL-X 0.6
21
22 DL Y DL 1
23 LL Y LL 1
24 SWAY Y OL1 1
25 WLFTB Y WLX 1
26 WLUP Y WL-X 1

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 N2 max 3.778 15 9.625 12 0.003 12 NC NC 0 20 0 20
2 min -3.778 9 -3.19 10 -0.844 5 NC NC 0 1 0 1
3 N4 max 0 20 11.111 7 0.022 17 NC NC 0 20 0 20
4 min 0 1 -3.885 20 -0.215 5 NC NC 0 1 0 1
5 N9 max 2.391 14 8.923 3 0.001 12 NC NC 0 20 0 20
6 min -2.391 10 -0.973 10 -0.854 5 NC NC 0 1 0 1
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Envelope Node Reactions (Continued)

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
7 N10 max 0 20 10.632 3 0.005 7 NC NC 0 20 0 20
8 min 0 1 -1.695 20 -0.436 5 NC NC 0 1 0 1
9 Totals: max 6.169 14 39.11 3 0 7

10 min -6.169 9 -2.457 20 -2.349 5

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft]LCShear CheckLoc[ft]DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft] Mnzz/om [k-ft] Cb Eqn
1 M1 W10X12 0.464 5.667 5 0.1 5.667 y 3 42.085 105.988 4.296 31.207 2.326 H1-1b
2 M2 W10X12 0.539 0 5 0.181 0 y 12 80.467 105.988 4.296 31.207 1.186 H1-1b
3 M3 W10X12 0.93 15.169 9 0.191 15.357 y 7 30.32 105.988 4.296 23.856 1 H1-1b
4 M4 W10X12 0.584 0 7 0.07 6.26 y 7 42.085 105.988 4.296 31.207 1.667 H1-1b
5 M5 W10X12 0.643 0 7 0.106 0 y 7 64.782 105.988 4.296 31.207 1.694 H1-1b
6 M6 W10X12 0.241 3.947 3 0.069 7.895 y 3 36.511 105.988 4.296 22.053 1.136 H1-1b
7 M7 W10X12 0.464 5.667 5 0.1 5.667 y 3 42.085 105.988 4.296 31.207 2.326 H1-1b
8 M8 W10X12 0.538 0 5 0.138 0 y 3 80.467 105.988 4.296 31.207 1.188 H1-1b
9 M9 W10X12 0.419 0 3 0.05 6.26 y 3 42.085 105.988 4.296 31.207 1.667 H1-1b

10 M10 W10X12 0.681 8.802 5 0.185 17.978 y 3 30.32 105.988 4.296 29.727 1 H1-1b
11 M11 W10X12 0.336 0 7 0.056 0 y 7 64.782 105.988 4.296 31.207 1.722 H1-1b
12 M12 W10X12 0.241 3.947 3 0.069 7.895 y 3 36.511 105.988 4.296 22.053 1.136 H1-1b
13 M13 L2x2x3 0.011 7.981 5 0.007 7.981 y 5 1.79 21.617 0.515 0.678 1 H2-1*
14 M14 L2x2x3 0.002 7.981 17 0.01 7.981 y 9 1.79 21.617 0.515 0.678 1 H2-1*
15 M15 C8X11.5 0.002 6 5 0.043 6 y 19 37.983 100.898 3.098 17.546 1 H1-1b*
16 M16 C8X11.5 0 6 5 0.043 6 y 19 37.983 100.898 3.098 17.546 1 H1-1b*
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Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1 DL Y DL 1
2
3 DL + LL Y DL 1 LL 1
4
5 DL + LL + SWAYZ Y DL 1 OL1 0.75 LL 0.75
6
7 DL + LL + SWAYZ Y DL 1 WLX 0.45 LL 0.75
8
9 DL + WLFTB Y DL 1 WLX 0.6

10 Y DL 0.6 WLX 0.6
11
12 DL + LL- WLFTB Y DL 1 WLX -0.45 LL 0.75
13
14 DL - WLFTB Y DL 1 WLX -0.6
15 Y DL 0.6 WLX -0.6
16
17 DL + LL + WLUP Y DL 1 WL-X 0.45 LL 0.75
18
19 DL + WLUP Y DL 1 WL-X 0.6
20 Y DL 0.6 WL-X 0.6
21
22 DL Yes Y DL 1
23 LL Yes Y LL 1
24 SWAY Yes Y OL1 1
25 WLFTB Yes Y WLX 1
26 WLUP Yes Y WL-X 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
1 22 N2 0 0.759 0 NC 0 0
2 22 N4 0 1.586 0 NC 0 0
3 22 N9 0 0.759 0 NC 0 0
4 22 N10 0 1.586 0 NC 0 0
5 22 Totals: 0 4.69 0
6 22 COG (ft): X: 16.487 Y: 12.358 Z: -3
7 23 N2 0 8.165 0 NC 0 0
8 23 N4 0 9.045 0 NC 0 0
9 23 N9 0 8.165 0 NC 0 0

10 23 N10 0 9.045 0 NC 0 0
11 23 Totals: 0 34.42 0
12 23 COG (ft): X: 14.077 Y: 10.413 Z: -3
13 24 N2 0 -0.001 -1.144 NC 0 0
14 24 N4 0 -0.005 -0.418 NC 0 0
15 24 N9 0 0.001 -1.144 NC 0 0
16 24 N10 0 0.005 -0.426 NC 0 0
17 24 Totals: 0 0 -3.132
18 24 COG (ft): NC NC NC
19 25 N2 -6.296 -6.075 0.004 NC 0 0
20 25 N4 0 6.118 0.049 NC 0 0
21 25 N9 -3.985 -2.383 -0.003 NC 0 0
22 25 N10 0 2.341 -0.051 NC 0 0
23 25 Totals: -10.281 0 0
24 25 COG (ft): NC NC NC
25 26 N2 6.068 3.679 0.001 NC 0 0
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Node Reactions (Continued)

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
26 26 N4 0 -8.037 0.057 NC 0 0
27 26 N9 3.758 -0.002 -0.003 NC 0 0
28 26 N10 0 -4.424 -0.054 NC 0 0
29 26 Totals: 9.826 -8.784 0
30 26 COG (ft): X: 16.538 Y: 9.142 Z: -3
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V→WL 1= 6.296 kips per stringer (from Risa Reactions @ thrust Row)

V→WL 2= 3.985 kips per stringer (from Risa Reactions @ thrust Row)

V→WL 3= 2.393 kips per stringer (from Risa Reactions @ thrust Row)

@ PB

Row W shape Iy-y

A W14x43 45.20 in
4

3.15 kips 1.99 kips 1.20 kips

B W14x43 45.20 in
4

3.15 kips 1.99 kips 1.20 kips

0.00 in
4

0.00 kips 0.00 kips 0.00 kips

0.00 in
4

0.00 kips 0.00 kips 0.00 kips

∑ Iy-y = 90.40 in
4

NOT @ PB

Row W shape Iy-y

A W14x30 19.60 in
4

3.15 kips 1.99 kips 1.20 kips

B W14x30 19.60 in
4

3.15 kips 1.99 kips 1.20 kips

0.00 in
4

0.00 kips 0.00 kips 0.00 kips

0.00 in
4

0.00 kips 0.00 kips 0.00 kips

∑ Iy-y = 39.20 in
4

portion of V→WL1 portion of V→WL2 portion of V→WL3

thrust to W shape to W shape to W shape to W shape

ratio of lateral

0.500

0.500

0.000

0.000

0.500

0.500

0.000

0.000

Horizontal Beams -

thrust to W shape to W shape to W shape to W shape

ratio of lateral portion of V→WL1 portion of V→WL2 portion of V→WL3

1.20 kips

1.20 kips

0.00 kips

0.00 kips

portion of V→WL3

to W shape
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Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 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 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel None
Stiffness Adjustment Yes (Iterative)
Wood None
Temperature < 100F
Concrete None
Masonry None
Aluminum None
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless None
Stiffness Adjustment Yes (Iterative)

Concrete
Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
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Model Settings (Continued)

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) 0
SD1 (g) 1
SDS (g) 0
TL (sec) -1

Structure Characteristics
T Z (sec)
T X (sec)
CtX 0.035
CtExp. Z 0
CtExp. X 0
R Z 1
R X 1
Ω0Z 1
Ω0X 1
CdZ 1
CdX 1
ρ Z 1
ρ X 1
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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 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 58 1.2
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 58 1.2
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.2 58 1.1

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 HORIZ ROW A W14X30 Beam Wide Flange A572 Gr.50 Typical 8.85 19.6 291 0.38
2 HORIZ ROW B W14X30 Beam Wide Flange A572 Gr.50 Typical 8.85 19.6 291 0.38
3 HORIZ ROWA@PB W14X43 Beam Wide Flange A572 Gr.50 Typical 12.6 45.2 428 1.05
4 HORIZ ROWB@PB W14X43 Beam Wide Flange A572 Gr.50 Typical 12.6 45.2 428 1.05

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 18 0 0
3 N3 0 0 -10
4 N4 18 0 -10
5 N5 24 0 0
6 N6 49 0 0
7 N7 24 0 -10
8 N8 49 0 -10

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad]
1 N1 Reaction Reaction Reaction Fixed
2 N2 Reaction Reaction Fixed
3 N3 Reaction Reaction Reaction Fixed
4 N4 Reaction Reaction Fixed
5 N5 Reaction Reaction Reaction Fixed
6 N6 Reaction Reaction Fixed
7 N7 Reaction Reaction Reaction Fixed
8 N8 Reaction Reaction Fixed

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N1 N2 HORIZ ROW A Beam Wide Flange A572 Gr.50 Typical
2 M2 N3 N4 HORIZ ROW B Beam Wide Flange A572 Gr.50 Typical
3 M3 N5 N6 HORIZ ROWA@PB Beam Wide Flange A572 Gr.50 Typical
4 M4 N7 N8 HORIZ ROWB@PB Beam Wide Flange A572 Gr.50 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Lcomp bot [ft] K y-y K z-z Function
1 M1 HORIZ ROW A 18 6 Lbyy 6 1 1 Lateral
2 M2 HORIZ ROW B 18 6 Lbyy 6 1 1 Lateral
3 M3 HORIZ ROWA@PB 25 6 Lbyy 6 1 1 Lateral
4 M4 HORIZ ROWB@PB 25 6 Lbyy 6 1 1 Lateral
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Node Loads and Enforced Displacements (BLC 1 : DEAD LOADS)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N1 L Y -0.825
2 N2 L Y -0.825
3 N3 L Y -0.775
4 N4 L Y -0.775
5 N5 L Y -0.759
6 N6 L Y -0.759
7 N7 L Y -1.586
8 N8 L Y -1.586

Node Loads and Enforced Displacements (BLC 2 : LIVE LOADS)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N1 L Y -8.253
2 N2 L Y -8.253
3 N3 L Y -7.747
4 N4 L Y -7.747
5 N5 L Y -8.165
6 N6 L Y -8.165
7 N7 L Y -9.045
8 N8 L Y -9.045

Node Loads and Enforced Displacements (BLC 3 : WIND LOADS)

Node Label L, D, M Direction Magnitude [(k, k-ft), (in, rad), (k*s²/ft, k*s²*ft)]
1 N1 L Y 1.325
2 N1 L Z 1.197
3 N2 L Y 1.325
4 N2 L Z 1.197
5 N3 L Y 3.067
6 N3 L Z 1.197
7 N4 L Z 1.197
8 N4 L Y 3.067
9 N5 L Z 3.149

10 N5 L Y 6.087
11 N6 L Z 3.149
12 N6 L Y 6.087
13 N7 L Y 8.071
14 N7 L Z 3.149
15 N8 L Z 3.149
16 N8 L Y 8.071

Member Point Loads (BLC 1 : DEAD LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.825 6
2 M1 Y -0.825 12
3 M2 Y -0.775 6
4 M2 Y -0.775 12
5 M3 Y -0.759 18
6 M3 Y -0.759 6
7 M3 Y -0.759 12
8 M4 Y -1.586 18
9 M4 Y -1.586 12

10 M4 Y -1.586 6
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Member Point Loads (BLC 2 : LIVE LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -8.253 12
2 M1 Y -8.253 6
3 M2 Y -7.747 6
4 M2 Y -7.747 12
5 M3 Y -8.165 12
6 M3 Y -8.165 6
7 M3 Y -8.165 18
8 M4 Y -9.045 6
9 M4 Y -9.045 12

10 M4 Y -9.045 18

Member Point Loads (BLC 3 : WIND LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Z 1.197 12
2 M1 Z 1.197 6
3 M1 Y 1.325 6
4 M1 Y 1.325 12
5 M2 Z 1.197 12
6 M2 Z 1.197 6
7 M2 Y 3.067 12
8 M2 Y 3.067 6
9 M3 Y 2.383 6

10 M3 Y 2.383 12
11 M3 Y 2.383 18
12 M3 Z 1.99 6
13 M3 Z 1.99 12
14 M3 Z 1.99 18
15 M4 Y 4.424 6
16 M4 Y 4.424 12
17 M4 Y 4.424 18
18 M4 Z 1.99 6
19 M4 Z 1.99 12
20 M4 Z 1.99 18

Basic Load Cases

BLC Description Category Y Gravity Nodal Point
1 DEAD LOADS DL -1 8 10
2 LIVE LOADS LL 8 10
3 WIND LOADS WL 16 20

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1 DL + LL Yes Y DL 1 LL 1
2 DL+0.75LL+0.75WL Yes Y DL 1 LL 0.75 WL 0.45
3 0.6DL+1.0WL Yes Y DL 0.6 WL 0.6
4 1.0DL+1.0WL Yes Y DL 1 WL 0.6
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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 N1 max 0 4 18.42 1 0 1 NC NC 0 4 0 4
2 min 0 1 -0.442 3 -1.436 3 NC NC 0 1 0 1
3 N2 max 0 4 18.42 1 0 1 NC NC 0 4 0 4
4 min 0 1 -0.442 3 -1.436 3 NC NC 0 1 0 1
5 N3 max 0 4 17.308 1 0 1 NC NC 0 4 0 4
6 min 0 1 -2.592 3 -1.436 3 NC NC 0 1 0 1
7 N4 max 0 4 17.308 1 0 1 NC NC 0 4 0 4
8 min 0 1 -2.592 3 -1.436 3 NC NC 0 1 0 1
9 N5 max 0 4 23.371 1 0 1 NC NC 0 4 0 4

10 min 0 1 -4.402 3 -3.752 3 NC NC 0 1 0 1
11 N6 max 0 4 22.3 1 0 1 NC NC 0 4 0 4
12 min 0 1 -4.285 3 -3.609 3 NC NC 0 1 0 1
13 N7 max 0 4 27.741 1 0 1 NC NC 0 4 0 4
14 min 0 1 -6.232 3 -3.752 3 NC NC 0 1 0 1
15 N8 max 0 4 26.465 1 0 1 NC NC 0 4 0 4
16 min 0 1 -6.028 3 -3.609 3 NC NC 0 1 0 1
17 Totals: max 0 4 171.33 1 0 1
18 min 0 1 -27.015 3 -20.465 3

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft]LCShear CheckLoc[ft]DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft]Cb Eqn
1 M1 W14X30 0.491 8.75 2 0.125 17.5 y 1 135.198 264.97 22.43 114.57 1 H1-1b
2 M2 W14X30 0.457 8.75 1 0.118 17.5 y 1 135.198 264.97 22.43 114.57 1 H1-1b
3 M3 W14X43 0.708 11.74 2 0.173 0 y 1 217.47 377.246 43.164 173.653 1 H1-1b
4 M4 W14X43 0.798 11.74 1 0.205 0 y 1 217.47 377.246 43.164 173.653 1 H1-1b
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Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 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 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel None
Stiffness Adjustment Yes (Iterative)
Wood None
Temperature < 100F
Concrete None
Masonry None
Aluminum None
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless None
Stiffness Adjustment Yes (Iterative)

Concrete
Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
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Model Settings (Continued)

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 7-16
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 1
Ω0X 1
CdZ 1
CdX 1
ρ Z 1
ρ X 1
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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 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.4 58 1.3
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.4 58 1.3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 ROOFBEAM W12X19 Beam Wide Flange A992 Typical 5.57 3.76 130 0.18

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 5.75 0 0
3 N3 21.75 0 0
4 N4 26.75 0 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad]
1 N2 Reaction Reaction Reaction Fixed
2 N3 Reaction Reaction Fixed

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N1 N2 ROOFBEAM Beam Wide Flange A992 Typical
2 M2 N2 N3 ROOFBEAM Beam Wide Flange A992 Typical
3 M3 N3 N4 ROOFBEAM Beam Wide Flange A992 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Lcomp bot [ft] K y-y K z-z Function
1 M1 ROOFBEAM 5.75 3 3 6.33 2.1 2.1 Lateral
2 M2 ROOFBEAM 16 3 3 6.25 1 1 Lateral
3 M3 ROOFBEAM 5 3 3 2.1 2.1 Lateral

Member Distributed Loads (BLC 1 : DEAD 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 M1 Y -0.27 -0.27 0 %100
2 M2 Y -0.27 -0.27 0 %100
3 M3 Y -0.27 -0.27 0 %100

Member Distributed Loads (BLC 2 : LIVE LOADS(FULL))

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 M1 Y -0.36 -0.36 0 %100
2 M2 Y -0.36 -0.36 0 %100
3 M3 Y -0.36 -0.36 0 %100
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Member Distributed Loads (BLC 3 : LIVE LOADS(ON/OFF))

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 M1 Y -0.36 -0.36 0 %100
2 M3 Y -0.36 -0.36 0 %100

Member Distributed Loads (BLC 4 : LIVE LOADS(OFF/ON))

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 M2 Y -0.36 -0.36 0 %100

Member Distributed Loads (BLC 5 : WIND UPLIFT 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 M1 Y 0.475 0.475 0 %100
2 M2 Y 0.475 0.475 0 %100
3 M3 Y 0.475 0.475 0 %100

Basic Load Cases

BLC Description Category Distributed
1 DEAD LOADS None 3
2 LIVE LOADS(FULL) None 3
3 LIVE LOADS(ON/OFF) None 2
4 LIVE LOADS(OFF/ON) None 1
5 WIND UPLIFT LOADS None 3

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor
1 DL+LL(FULL) Yes Y 1 1 2 1
2 DL+LL(ON/OFF) Yes Y 1 1 3 1
3 DL+LL(OFF/ON) Yes Y 1 1 4 1
4 0.6DL+WLUP Yes Y 1 0.6 5 0.6
5
6 DL Y 1 1
7 LL Y 2 1
8 WLUP Y 5 1

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 N2 max 0 4 8.296 1 0 4 NC NC 0 4 0 4
2 min 0 1 -1.62 4 0 1 NC NC 0 1 0 1
3 N3 max 0 4 8.031 1 0 4 NC NC 0 4 0 4
4 min 0 1 -1.568 4 0 1 NC NC 0 1 0 1
5 Totals: max 0 4 16.327 1 0 4
6 min 0 1 -3.188 4 0 1

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft]LCShear CheckLoc[ft]DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn
1 M1 W12X19 0.191 5.333 2 0.059 5.333 y 2 89.697 166.766 7.435 46.981 1 H1-1b
2 M2 W12X19 0.265 7.629 3 0.087 15.583 y 3 66.47 166.766 7.435 61.208 1 H1-1b
3 M3 W12X19 0.128 0 2 0.055 0 y 1 89.697 166.766 7.435 61.627 2.326H1-1b

52



Company
Designer
Job Number
Model Name

:
:
:
:

Checked By : __________

4/15/2022
2:55:49 PM

RISA-3D Version 19 [ ROOFBEAM.r3d ] Page 5

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor
1 DL+LL(FULL) Y 1 1 2 1
2 DL+LL(ON/OFF) Y 1 1 3 1
3 DL+LL(OFF/ON) Y 1 1 4 1
4 0.6DL+WLUP Y 1 0.6 5 0.6
5
6 DL Yes Y 1 1
7 LL Yes Y 2 1
8 WLUP Yes Y 5 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
1 6 N2 0 3.556 0 NC 0 0
2 6 N3 0 3.442 0 NC 0 0
3 6 Totals: 0 6.997 0
4 6 COG (ft): X: 13.62 Y: 0 Z: 0
5 7 N2 0 4.741 0 NC 0 0
6 7 N3 0 4.589 0 NC 0 0
7 7 Totals: 0 9.33 0
8 7 COG (ft): X: 13.62 Y: 0 Z: 0
9 8 N2 0 -6.255 0 NC 0 0

10 8 N3 0 -6.055 0 NC 0 0
11 8 Totals: 0 -12.31 0
12 8 COG (ft): X: 13.62 Y: 0 Z: 0
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Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 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 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel AISI S100-10: ASD
Stiffness Adjustment Yes (Iterative)
Wood AWC NDS-12: ASD
Temperature < 100F
Concrete ACI 318-11
Masonry ACI 530-11: ASD
Aluminum AA ADM1-10: ASD
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless None
Stiffness Adjustment Yes (Iterative)

Concrete
Column Design

Analysis Methodology Exact Integration Method
Parme Beta Factor 0.65
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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 1
Ω0X 1
CdZ 1
CdX 1
ρ Z 1
ρ X 1

57



Company
Designer
Job Number
Model Name

:
:
:
:

Checked By : __________

4/15/2022
3:00:06 PM

RISA-3D Version 19 [ ROOFHEADERBEAM.r3d ] Page 3

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 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.4 58 1.3
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.4 58 1.3

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 ROOFHEADER1 W18X46 Beam Wide Flange A992 Typical 13.5 22.5 712 1.22
2 ROOFHEADER2 W18X35 Beam Wide Flange A992 Typical 10.3 15.3 510 0.506

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 36 0 0
3 N3 0 0 -10
4 N4 25 0 -10

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad]
1 N1 Reaction Reaction Reaction Fixed
2 N2 Reaction Reaction Fixed
3 N3 Reaction Reaction Reaction Fixed
4 N4 Reaction Reaction Fixed

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N1 N2 ROOFHEADER1 Beam Wide Flange A992 Typical
2 M2 N3 N4 ROOFHEADER2 Beam Wide Flange A992 Typical

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Lcomp bot [ft] K y-y K z-z Function
1 M1 ROOFHEADER1 36 18 18 18 1 1 Lateral
2 M2 ROOFHEADER2 25 12.5 12.5 12.5 1 1 Lateral

Member Point Loads (BLC 1 : DEAD LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -3.556 18
2 M2 Y -2.468 12.5

Member Point Loads (BLC 2 : LIVE LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -4.741 18
2 M2 Y -3.29 12.5
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Member Point Loads (BLC 3 : WIND UPLIFT LOADS)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y 6.255 18
2 M2 Y 4.341 12.5

Basic Load Cases

BLC Description Category Point
1 DEAD LOADS None 2
2 LIVE LOADS None 2
3 WIND UPLIFT LOADS None 2

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor
1 DL+LL Yes Y 1 1 2 1
2 0.6DL+WLUP Yes Y 1 0.6 3 0.6
3
4 DL Y 1 1
5 LL Y 2 1
6 WLUP Y 3 1

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 N1 max 0 2 4.148 1 0 2 NC NC 0 2 0 2
2 min 0 1 -0.81 2 0 1 NC NC 0 1 0 1
3 N2 max 0 2 4.148 1 0 2 NC NC 0 2 0 2
4 min 0 1 -0.81 2 0 1 NC NC 0 1 0 1
5 N3 max 0 2 2.879 1 0 2 NC NC 0 2 0 2
6 min 0 1 -0.562 2 0 1 NC NC 0 1 0 1
7 N4 max 0 2 2.879 1 0 2 NC NC 0 2 0 2
8 min 0 1 -0.562 2 0 1 NC NC 0 1 0 1
9 Totals: max 0 2 14.055 1 0 2

10 min 0 1 -2.743 2 0 1

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks

Member Shape Code Check Loc[ft]LCShear CheckLoc[ft]DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft]Cb Eqn
1 M1 W18X46 0.819 17.5 1 0.032 35 y 1 72.486 404.192 29.192 91.131 1 H1-1b
2 M2 W18X35 0.364 12 1 0.027 24 y 1 98.623 308.383 20.11 98.811 1 H1-1b
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Load Combinations

Description Solve P-Delta BLC Factor BLC Factor
1 DL+LL Y 1 1 2 1
2 0.6DL+WLUP Y 1 0.6 3 0.6
3
4 DL Yes Y 1 1
5 LL Yes Y 2 1
6 WLUP Yes Y 3 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
1 4 N1 0 1.778 0 NC 0 0
2 4 N2 0 1.778 0 NC 0 0
3 4 N3 0 1.234 0 NC 0 0
4 4 N4 0 1.234 0 NC 0 0
5 4 Totals: 0 6.024 0
6 4 COG (ft): X: 15.747 Y: 0 Z: -4.097
7 5 N1 0 2.37 0 NC 0 0
8 5 N2 0 2.37 0 NC 0 0
9 5 N3 0 1.645 0 NC 0 0

10 5 N4 0 1.645 0 NC 0 0
11 5 Totals: 0 8.031 0
12 5 COG (ft): X: 15.747 Y: 0 Z: -4.097
13 6 N1 0 -3.127 0 NC 0 0
14 6 N2 0 -3.127 0 NC 0 0
15 6 N3 0 -2.17 0 NC 0 0
16 6 N4 0 -2.17 0 NC 0 0
17 6 Totals: 0 -10.596 0
18 6 COG (ft): X: 15.747 Y: 0 Z: -4.097
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                       SPREAD FOOTING TEMPLATE ROW A

                      FOR non roof

               SOUTHERN BLEACHER COMPANY

DL+LL (KIPS) 0

OVERTURNING T=C (KIPS) -0.884

REACTION SHEAR (KIPS) 4.308

THICKNESS OF FOOTING (INCHES) 18

SOIL OVER FOOTING (INCHES) 20

DIAMETER OF CONCRETE PIER (IN) 24

HEIGHT OF PIER ABOVE SOIL (INCHES) 25

ALLOWABLE SOIL BEARING (PSF) 1500

SOIL UNITS WEIGHT (PCF) 110

OVERTURNING ARM (FEET) 5.25

OTM (KIP FEET) 22.617

FOOTING WIDTH TO TRY (FT) 5.5

LOAD ARM WT MR

DL+LL 2.75 0 0

T=C 2.75 -0.88 -2.43

PIER 2.75 1.77 4.86

FTG 2.75 6.81 18.72

SOIL 2.75 4.97 13.67

TOTAL MR (KIP FEET) 34.811

F.S. OVERTURN 1.54 <--

TOTAL FOOTING WEIGHT (KIPS) 12.658

RESULTANT (FT) 0.963

e (FT) 1.787

FOOTING Sx (FT^3) 27.729167

P/A (KSF) 0.418

P*e/Sx 0.816

DL+LL PRESSURE (KSF) 0.000 <--

OVERTURN PRESSURE #1 (KSF) 1.234 <--

OVERTURN PRESSURE #2 (KSF) -0.397 <--

PRESSURE IF #2 IS NEGATIVE 1.593 <--
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                       SPREAD FOOTING TEMPLATE ROW A

                      FOR ROOF

               SOUTHERN BLEACHER COMPANY

DL+LL (KIPS) 0

OVERTURNING T=C (KIPS) -2.504

REACTION SHEAR (KIPS) 6.794

THICKNESS OF FOOTING (INCHES) 18

SOIL OVER FOOTING (INCHES) 20

DIAMETER OF CONCRETE PIER (IN) 24

HEIGHT OF PIER ABOVE SOIL (INCHES) 6

ALLOWABLE SOIL BEARING (PSF) 1500

SOIL UNITS WEIGHT (PCF) 110

OVERTURNING ARM (FEET) 3.6666667

OTM (KIP FEET) 24.911333

FOOTING WIDTH TO TRY (FT) 6

LOAD ARM WT MR

DL+LL 3.00 0 0

T=C 3.00 -2.50 -7.51

PIER 3.00 1.02 3.06

FTG 3.00 8.10 24.30

SOIL 3.00 6.02 18.07

TOTAL MR (KIP FEET) 37.922

F.S. OVERTURN 1.52 <--

TOTAL FOOTING WEIGHT (KIPS) 12.641

RESULTANT (FT) 1.029

e (FT) 1.971

FOOTING Sx (FT^3) 36

P/A (KSF) 0.351

P*e/Sx 0.692

DL+LL PRESSURE (KSF) 0.000 <--

OVERTURN PRESSURE #1 (KSF) 1.043 <--

OVERTURN PRESSURE #2 (KSF) -0.341 <--

PRESSURE IF #2 IS NEGATIVE 1.365 <--
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                       SPREAD FOOTING TEMPLATE ROW A

                      FOR ROOF PB

               SOUTHERN BLEACHER COMPANY

DL+LL (KIPS) 0

OVERTURNING T=C (KIPS) -6.508

REACTION SHEAR (KIPS) 9.996

THICKNESS OF FOOTING (INCHES) 18

SOIL OVER FOOTING (INCHES) 20

DIAMETER OF CONCRETE PIER (IN) 24

HEIGHT OF PIER ABOVE SOIL (INCHES) 6

ALLOWABLE SOIL BEARING (PSF) 1500

SOIL UNITS WEIGHT (PCF) 110

OVERTURNING ARM (FEET) 3.6666667

OTM (KIP FEET) 36.652

FOOTING WIDTH TO TRY (FT) 7.25

LOAD ARM WT MR

DL+LL 3.63 0 0

T=C 3.63 -6.51 -23.59

PIER 3.63 1.02 3.70

FTG 3.63 11.83 42.87

SOIL 3.63 9.06 32.84

TOTAL MR (KIP FEET) 55.823

F.S. OVERTURN 1.52 <--

TOTAL FOOTING WEIGHT (KIPS) 15.400

RESULTANT (FT) 1.245

e (FT) 2.380

FOOTING Sx (FT^3) 63.513021

P/A (KSF) 0.293

P*e/Sx 0.577

DL+LL PRESSURE (KSF) 0.000 <--

OVERTURN PRESSURE #1 (KSF) 0.870 <--

OVERTURN PRESSURE #2 (KSF) -0.284 <--

PRESSURE IF #2 IS NEGATIVE 1.137 <--
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                       SPREAD FOOTING TEMPLATE ROW B

                      FOR

               SOUTHERN BLEACHER COMPANY

REACTION DOWN (KIPS) 52.075

REACTION UPLIFT (KIPS) -4.622

REACTION SHEAR (KIPS) 5.943

THICKNESS OF FOOTING (INCHES) 18

SOIL OVER FOOTING (INCHES) 18

DIAMETER OF CONCRETE PIER (IN) 24

HEIGHT OF PIER ABOVE SOIL (INCHES) 6

ALLOWABLE SOIL BEARING (PSF) 1500

ALLOWABLE FRICTION (PSF) 100 <--

SOIL UNITS WEIGHT (PCF) 110

OVERTURNING ARM (FEET) 3.5

OTM (KIP FEET) 20.8005

FOOTING WIDTH TO TRY (FT) 6.25

ELEMENT ARM WT MR

UPLIFT 3.13 -4.62 -14.44

PIER 3.13 0.94 2.94

FTG 3.13 8.79 27.47

SOIL 3.13 10.28 32.13

FRICTION 1 4.17 0.94 3.91

FRICTION 2 6.25 0.94 5.86    

TOTAL MR (KIP FEET) 57.863

F.S. OVERTURN 2.78 <--

TOTAL FOOTING WEIGHT (KIPS) 17.266

RESULTANT (FT) 2.147

e (FT) 0.978

FOOTING Sx (FT^3) 40.690104

P/A (KSF) 0.442

P*e/Sx 0.415

DL+LL PRESSURE (KSF) 1.333 <--

OVERTURN PRESSURE #1 (KSF) 0.857 <--

OVERTURN PRESSURE #2 (KSF) 0.027 <--

PRESSURE IF #2 IS NEGATIVE 0.858 <--
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                       SPREAD FOOTING TEMPLATE ROW B PB

                      FOR

               SOUTHERN BLEACHER COMPANY

REACTION DOWN (KIPS) 53.345

REACTION UPLIFT (KIPS) -4.622

REACTION SHEAR (KIPS) 5.943

THICKNESS OF FOOTING (INCHES) 18

SOIL OVER FOOTING (INCHES) 18

DIAMETER OF CONCRETE PIER (IN) 24

HEIGHT OF PIER ABOVE SOIL (INCHES) 6

ALLOWABLE SOIL BEARING (PSF) 1500

ALLOWABLE FRICTION (PSF) 100 <--

SOIL UNITS WEIGHT (PCF) 110

OVERTURNING ARM (FEET) 3.5

OTM (KIP FEET) 20.8005

FOOTING WIDTH TO TRY (FT) 6.25

ELEMENT ARM WT MR

UPLIFT 3.13 -4.62 -14.44

PIER 3.13 0.94 2.94

FTG 3.13 8.79 27.47

SOIL 3.13 10.28 32.13

FRICTION 1 4.17 0.94 3.91

FRICTION 2 6.25 0.94 5.86    

TOTAL MR (KIP FEET) 57.863

F.S. OVERTURN 2.78 <--

TOTAL FOOTING WEIGHT (KIPS) 17.266

RESULTANT (FT) 2.147

e (FT) 0.978

FOOTING Sx (FT^3) 40.690104

P/A (KSF) 0.442

P*e/Sx 0.415

DL+LL PRESSURE (KSF) 1.366 <--

OVERTURN PRESSURE #1 (KSF) 0.857 <--

OVERTURN PRESSURE #2 (KSF) 0.027 <--

PRESSURE IF #2 IS NEGATIVE 0.858 <--
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