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PROJECT INFORMATION

Structural Analysis of post framed barn of risk category I

Construction Type: V-B

Codes : OSSC 2018; 2018 IBC ; ASCE 7-16; ACI 318-14; NDS 2018

SDPWS-2015 & WFCM-2018

SOILS DESIGN CRITERIA

Bearing Capacity : 1,500 PSF W/ 2,000 MAX USING WIND/SEISMIC

Lateral Bearing : 100 PSF/FT (INCREASE 1/3 FOR WIND OR SEISMIC LOADS)

Friction Coefficient : N//A

Sliding Resistance : 130 PSF

Soil Investigation Report : NONE

Site Soil Class: D

SEISMIC DESIGN CRITERIA

Force Resisting System(s) :

Analysis Procedure : EQUIVALENT LATERAL FORCE ANALYSIS

Spectral Response Coefficient, Ss = 0.850 g

Spectral Response Acceleration, S1 = 0.410 g

Spectral Response Coefficient, Sds = 0.680

Spectral Response Acceleration, Sd1 = 0.519

Design Category : D

Seismic Design Base Shear, V = 0.453 W

Response Modification Factor, R = 1.5

WIND DESIGN CRITERIA

Wind Exposure : C

Basic Wind Speed (3 sec. gust) : 100 mph

DESIGN CRITERIA











ROOF LOADS: TYPICAL FLOOR LOADS:

5 = 3.5 PSF FLOOR COVERING = 8.0 PSF

ROOF FRAMING = 4.1 PSF SHEATHING = 2.3 PSF

SHEATHING = 0.0 PSF FRAMING = 3.2 PSF

GYPSUM BOAD = 0.0 PSF INSULATION = 1.5 PSF

SOLAR = 0.0 PSF CEILING = 3.1 PSF

= PSF MISCELLANEOUS = 1.9 PSF

SUB-TOTAL = 7.6 PSF FLOOR DEAD LOAD = 20.0 PSF

SLOPE CORRECTION "X:12" 4.0 1.05 PSF FLOOR LIVE LOAD = 40.0 PSF

MISCELLANEOUS = 0.0 PSF TOTAL FLOOR LOAD = 60.0 PSF

ROOF DEAD LOAD = 8.0 PSF
MIN. ROOF LIVE LOAD = 20.0 PSF SNOW LOAD SUMMARY: SEE WORKSHEET FOR DETAILS
ROOF SNOW LOAD = 10.0 PSF GROUND SNOW LOAD = 10 PSF
TOTAL ROOF LOAD = 28.0 PSF ROOF SNOW LOAD = 10 PSF

ADDITIONAL SNOW LOAD 
ADDED TO SEISMIC = 0 PSF

EXTERIOR WALL LOADS: DECK OR BALCONY LOADS:

2 = 1.3 PSF
2X STUDS AT 16" OC = 0.9 PSF DECK/BALCONY DEAD LOAD = 10.0 PSF
SHEATHING = 1.5 PSF DECK/BALCONY LIVE LOAD = 60.0 PSF
INSULATION = 1.0 PSF DECK/BALCONY SNOW LOAD = 10
GYPSUM BD. = 2.2 PSF TOTAL DECK/BALCONY LOAD = 70.0 PSF
MISCELLANEOUS = 0.9 PSF
TOTAL EXTERIOR WALL = 7.8 PSF ASD LOAD COMBINATIONS CBC 1604

BASIC COMBOS PER 1605.3.1 D=DEAD
INTERIOR WALL LOADS: D+L L=LIVE
GYPSUM BD. (BOTH SIDES) = 4.4 PSF D+(Lr OR S OR R) Lr=ROOF LIVE
2x STUDS AT 16" O.C. = 1.5 PSF D+(0.75L+0.75(Lr OR s OR R) S=SNOW
MISCELLANEOUS = 2.1 PSF D+(0.6W OR 0.7E) W=WIND
OTHER = 0.0 PSF D+0.75(.6W)+.075L+0.75(LR or S OR S) E=EARTHQUAKE
TOTAL INTERIOR WALL = 8.0 PSF D+.75(0.7E)+0.75L+0.75S

0.6D+0.6W NOTE: FLOOD AND EARTH LOADS
0.6D+0.7E CONSIDERED WHEN APPLIC

DESIGN DEAD AND LIVE LOADS
NOTE: SOME LOADS MAY NOT BE APPLICABLE



Tributary area At = SQ.FT

R1 = Eq. 16-29
=

Rise per feet, F = 4 :12
R2 = Eq. 16-31

=
Lr = Eq. 16-24

=
Min Design Roof Load Lr = psf

1607.110 REDUCTION OF LIVE LOAD

L = Lo[0.25+15/(KLLAT)]
1/2 (16-23)

Lo = psf T-1607.1

KLL = T-1607.10.1

AT = SQ.FT

L = psf = 0.72 Lo

Lo = psf
R = r(A-150) (16-24)
A = SQ.FT

r = for floor

R = 40% Max for horizontal member

L = psf M

And R = 23.1(1+D/Lo) (16-25)
Dead load D = psf

R = 40% Max for horizontal member
L = psf

Min Design Live Load L = psf

Flat-roof snow load, pf = 0.7CeCtIspg (7-1)

Ground snow load, pg = 10 psf Figure 7.2-1

107
Exposure of Roof =

Thermal Condition =
Snow load importance factor, Is = 1 Table 7-4

Snow exposure factor, Ce = 1.0 Table 7.3-1

Thermal factor, Ct  = 1.0 Table 7.3-2

Flat-roof snow load, pf = 7 psf

Min pf = 10 psf 7.3

Design pf = 10.00 psf

ps = Cspf (7.4-1)

Design pf = 10.00 psf

18.43 o

Ct = 1.0

Slope factor Cs = 1.00 7.4.1, 7.4.2, 7.4.3 Figure 7.2a,b and c

ps = 10.00 psf W = 17.50ft

Balanced and Unbalanced Snow Load for Hip and Gable Roof
.13pg (7.7-1)

= 15.30 pcf
= 3.00 18.43495

Height of Snow Drift hd = 1 ft

hd
½ = 8.83 psf

8/3hdS
½ = 4.62 ft ps = 10.00ft

See Figure 7.4-2 for Curved Roof BALANCED
See Figure 7.5.1 for Cont Beam

See Figure 7.6-3 for Sawtooth Roof ps = 10.00ft

See Figure 7.6-2 For Hips and Gables UNBALANCED
See Figure 7.13-1 Open-Frame Structures

4.62ft 8.83psf
UNBALANCED OTHER 3.00ft

10.00ft
Figure 7-5

Terrain Category =

40

20.0
34.7
26.1

500.0

0.08

28

28.8
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L shall not be less than 0.50L o for members supporting one floor and L shall not be less than 0.40L o for 

40

2

500.0

29.0

600.0

0.60
0.60
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LIVE LOAD REDUCTIONS AND SNOW LOADS

7.4 SLOPE ROOF SNOW LOAD (slope > 5o )

1607.11.1 General

1607.10 Alternate Live Load reduction for

1607.13.2.1 MINIMUM ROOF LIVE LOAD 

o )

1.00
20R1R2

20(0.6)(1)
12.00



SEISMIC DESIGN CRITERIA
Response Spectral Acc. (0.2 sec) Ss = 85.00%g = 0.850g CBC 1613.2.3

Response Spectral Acc.( 1.0 sec) S1 = 41.00%g = 0.410g CBC 1613.2.4

Soil Site Class CBC 1613.2.2

Site Coefficient Fa = 1.2 Table 1613.2.3(1)

Site Coefficient Fv = 1.9 Table 1613.2.3(2)

Max Considered Earthquake Acc. SMS = Fa.Ss = 1.020 EQ 16-36

Max Considered Earthquake Acc. SM1 = Fv.S1 = 0.779 EQ 16-37

@ 5% Damped Design SDS = 2/3(SMS) = 0.680 EQ 16-38

SD1 = 2/3(SM1) = 0.519 EQ 16-39

Building Occupancy Categories Table 1604.5

Design Category Consideration: with dist. between seismic resisting system >40ft
Seismic Design Category for 0.2sec D Table 1613.2.5(1)
Seismic Design Category for 1.0sec D Table 1613.2.5(2)

S1 < .75g NA Section 11.6
Since Ta < .8Ts (see below), SDC = D Control (exception  of Section 11.6 does not apply)

Comply with Seismic Design Category D

12.8 Equivalent lateral force procedure

Seismic Force Resisting Systems

Ct = 0.02 x = 0.75 T-12.8-2

Building ht. Hn = 29.5 ft Limited Building Height (ft) = 35

Cu = 1.400 for SD1 of 0.519g        Table 12.8-1

Approx Fundamental period, Ta = Ct(hn)
x = 0.253 12.8-7                        TL = 16.0 Sec

Calculated T shall not exceed Cu.Ta = 0.354 Use T = 0.354 sec.
0.8Ts = 0.8(SD1/SDS) = 0.632

12.8.1.3
Response Spectral Acc.( 0.2 sec) Ss = 0.850g

Fa = 1.16

@ 5% Damped Design SDS = (Fa.Ss) = 0.657g (11.4-3)

Response Modification Coef.  R = 1.5 Table-12.2-1

Over Strength Factor 2 foot note g

Importance factor  I = 1 Table 11.5-1
Seismic Base Shear V = C s W

SDS (12.8-2)
R/I
SD1 (12.8-3)

(R/I).T
SD1TL (12.8-4)
T2(R/I)

Cs shall not be less than = 0.01 (12.8-5)
Min Cs = 0.5S1I/R N/A For S1 (12.8-6)

Use Cs = 0.453

Design base shear  V = 0.453 W Control

N/Aor Cs = For T > TL

G. CANTILEVERED COLUMN SYSTEMS DETAILED TO CONFORM TO THE REQUIREMENTS 
FOR:

Control (exception  of Section 11.6 does not apply)

Cs = =0.453

= 0.977or need not to exceed, Cs = L



Stories = 1

Plate Height Area 1 Load Type Area 2 Load Type W ATotal

Ft. s.f. s.f. lb. s.f.

16 Ft. 2700 Sq. Ft. 2 Sq. Ft. 1 = 62,130 2700

0 1 0  1  0 0

0 1  1 0 0

Wx hx wxhx %wxhx Fx (N/S) Fx (E/W) Fp (N/S) fp (N/S) Fp (E/W) fp (E/W)
Lb. Ft. (Ft-Lb.) Lb. Lb. Lb. psf Lb. psf

62,130 16 994,079.67 100% 28,166 28,166 Lb. 28166 10.4 28166 10.4
0 0 0.00 0% 0 0 Lb. 0 0.0 0 0.0
0 0 0.00 0% 0 0 Lb. 0 0.0 0 0.0

62,130 9.94E+05 28,166 28166 Lb.SUM

Hroof - h (ft)
 
 

Vertical Distribution of Forces Diaphragm Force Distribution

 

Note: Dead loads assume the weight of partitions (exterior and interior) of 5-psf at top level and 10-psf at floor 
level

Story Dead Load Calculator

Hroof - h (ft)

 

SEISMIC FORCE DISTRIBUTION

Block Description STRUCTURAL AREA NUMBER BLOCK 1 OF 1



Basic wind speed (3 sec gust) = 100 MPH Risk Category= 1

Exposure

Roof Pitch = 4.00 :12
Mean Roof Height h = 20.5 ft

Wind Importance Factor Iw= 1.00 T-1.5-2

Height Adjustment factor = 0.90 Fig 28.6-1

-12.96G -9.66H -11.94G -7.59H
-18.65E -12.73F -17.19E -9.82F

-3.30D
-5.96B 18.4

13.96C 9.49C H =24.3
20.92A All forces shown in psf 16.8 14.29A

45.0 60

TRANSVERSE ELEV. LONGITUDINAL ELEV.

14.29A 2a= 9.0ft 10 % of least dimension= 4.5 ft

15.08 kips 40 % of the eave height = 6.7 ft

45 ft 9.54 k
16.0 psf 

4 % of least dimension or 3 ft= 3.0 ft

9.49C
16.0 psf 

therefore a = 4.5 ft
60 ft

Example: ps = ztIps30

All forces shown in psf 9.0ft Kzt = 1.09

horizontal load at end zone ps30 = 15.8

13.96C 20.92A 0.90

PLAN VIEW

Main Wind Force System 14.29psf

Roof 
 Angle Wall (A) Roof (B) Wall (C ) Roof (D) WW (E) LW (F) WW (G) LW (H) EOH GOH 

Transverse 18.4 20.9 -6.0 14.0 -3.3 -18.7 -12.7 -13.0 -9.7 -26.2 -20.5
Longitudinal All 14.3 -7.5 9.5 -4.5 -17.2 -9.8 -11.9 -7.6 -24.1 -18.9
* If roof pressure under horizontal loads is less than zero, use zero
Plus and minus signs signify pressures acting toward and away from projected surfaces, respectively.
For the design of the longitudinal MWFRS use  = 0°, and locate the zone E/F, G/H boundary at the mid-length of the building

Roof effective area = 15 sq. ft, = 18.4  Effective Area for wall element = 20 Sq. ft
Interior Zone 1 = 12.40 -16.47 psf Wall, Interior Zone 4 = 16.84 -18.29 psf

End Zone 2 = 12.40 -24.08 psf End Zone 5 = 16.84 -22.05 psf
Conner Zone 3 = 12.40 -31.63 psf

Roof Overhang effective area = 6 sq. ft
Interior Zone 2 = -31.65 psf

End Zone 3 = -44.46 psf

STRUCTURAL AREA NUMBER BLOCK 1 OF 1

Buildings and other structures that 
represent low risk to human life in the 
event of failure

Load

Direction

Horizontal Loads Vertical Loads
End Zone Interior zone

MWFRS

FIGURE 6-3, COMPONENT AND CLADDING

ASCE 7-16 CHAPTER 28 LOW RISE SIMPLE DIAPHRAGM

End Zone Interior zone Overhang

= =

X



ROOF LEVEL DIAPHRAGM LOADS NORTH-SOUTH
STRUCTURAL AREA NUMBER BLOCK 1 OF 1

Mean Roof Height = 20.5 ft

       Total Length
Shearwall Spacing (ft) 45.0 45.0

Building Geometry
Full Diaphragm Depth (ft) 60.0
Net Diaphragm Depth (ft) 60.0
Story Height (plate to plate) (ft) 16.0
Diaphragm Shear fp (psf)  (SEIS) 10.43 Total Area
Diaphragm Area A (sf) 2700.0 2700.0

Diaphragm Aspect Ratio 0.75
Seismic Lateral Load - vrf  (plf) 235

Height from top plate to roof peak (ft) 9
Height from Fndt to roof plate (ft) 16

Wind Unit Shear (plf)  (ASD) 102
Seismic Unit Shear (plf) (ASD) 164
Governing Force (plf) (ASD) 164
Governing Force Seismic

Wind / Seismic Comparison 

Wind Data

Distance to Center of Uniform Load 
from origin (ft)

23

6 to 7 7 to 8Longitudinal Direction 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6



         Total Length

Shearwall Spacing (ft) 10.00 10.00 10.00 10.00 10.00 10.00 60.0

Building Geometry

Full Diaphragm Depth (ft) 45.0 45.0 45.0 45.0 45.0 45.0

Net Diaphragm Depth (ft) 45.0 45.0 45.0 45.0 45.0 45.0

Story Height (plate to plate) (ft) 16.0 16.0 16.0 16.0 16.0 12.0

Diaphragm Shear fp (psf) 10.4 10.4 10.4 10.4 10.4 10.4 Total Area

Diaphragm Area A (sf) 450.0 450.0 450.0 450.0 450.0 450.0 2700.0

Diaphragm Aspect Ratio 0.22 0.22 0.22 0.22 0.22 0.22
Uniform Lateral Load - vrf  (plf) 52 52 52 52 52 52

Height from top plate to roof peak (ft) 9 9 9 9 9 8
Height from Fndt to roof plate (ft) 16 16 16 16 16 16

Wind Pressure (plf) (ASD) 30 30 30 18 18 15
Seismic Force (plf)  (ASD) 37 37 37 37 37 37
Governing Force (plf) 37 37 37 37 37 37
Governing Force Seismic Seismic Seismic Seismic Seismic Seismic

Wind / Seismic Comparison

Wind Data

Distance to Center of Uniform Load 
from origin (ft)

5 10 25 35 45 55

F to G

STRUCTURAL AREA NUMBER BLOCK 1 OF 1

ROOF LEVEL DIAPHRAGM LOADS EAST-WEST

Transverse Direction
A to B B to C C to D D to E E to F

SUMMARY

- LATERAL LOAD APPLIED PER POST (LINES 1, 2) - FOOTING A:
164 * 10 = 1640 LBS

- LATERAL LOAD APPLIED PER POST (LINES 1, 2) - FOOTING D:
164 * 5 = 820 LBS

SEE PIER CALCS
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