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Pnnted: 8 SEP2021, 5r02PM

Wood Beam Falei c€hill.ec6

Sofilae @9yrighl ENERCALC, lNC. 19832O4, Buildl220.5.31
Engineering & TechnicalLic. , : XW.l)6009356

DESCRIPTIoN: Hammer Truss Rafer-Bents B&C

Vedical Reactions Suppo.t notaUon :Far lefr is #1 Values in KIPS

Load Comb natron Suppod 1 Support2 Support3 Support4 Supporl5

+D+0.7501.
+D*0.750S
+0+0 60W
+Dr0.7501r{.450W
+D+0.750S+0.450w
+{.600+0.60w

{.600
Lr 0nly
S Only

W only

1.334

2 108

1.118

1.152

2 526
0.893

0.336

1 032

2 063

0 926

1.291

2.039

1.081

1.695

2.443

0.964

0 325

0 s98

1 996

0 898

0.893

1 411

0 748

1 172

1 690

0 598

0 225

0 690

1 361

0.621
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Pnnled I SEP 2021. 5 03PM

Wood Beam
ENERCiLC, lNC. 1 9832020, Buildl 2 20.5.31

ngineering & Technical Services, lncLic. #: KW.05009356

DESCRIPTI0N: Hammer Truss Collar Tie - Bents B&C

CODE REFERENCES
Calculations per NDS 2012,IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : IBC 2018

Material Properties
Analysis Method: Allowable Stress Design
Load Combinalion IBC 20'18

Wood Species : Douglas Fir-Larch
Wood Grade :No.1

Beam Bracing Completely Unbraced

Fb+
Fb-
Fc - Pdl

Fc - Perp

FV

Ft

1,350.0 psi

1,350.0 psi

925.0 psi

625.0 psi

170.0 psi

675.0 psi

E : Modulus of Elasticity
Ebend- xx 1,600.0ksi
Eminbend - xx 580.0ksi

Densily 31 .210 pcf

D(0.82) L(l.it4) s(3.02) w@(o)36) L(0.69) s(1.38) w(0.62)

I

6.0 x 10.0

Span = 10.0 i

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

r@-
0.396 : 1

6.0 x 10.0
77.35 psi

195.50 psi
+D+S
0.000 ft

Span # 1

Nlax Slress Ratios MomentValues

Ib

Shear ValLres

V f/ F'vSpan # l\.4 V Cd C F/r' Ci Cr C6 C1 C1 ll

0.11s

0.218

0.396

0.185

0.319

0.122

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.99

0.9s

2.66

7.08

11.84

5.97

9.54

5.05

318.63

849.12

1,420.47

716.95

1,145.01

605.99

000
1207 63

000
1672 67

000
1540 10

000
1672 67

0.00

1540.10

000
2134 61

000
071
0.00

186
000
309
000
157
000
2.50

000
133

0 264

0 508

0 922

0.429

0.743

0.284

0.90

1.25

1.1s

1.25

1.15

1.60

0.00

17.63

0.00

46.41

0.00

77.35

0.00

39.22

0.00

62.42

0.00

33.20

000
153.00

000
212.54

0.00

195 50

0.00

212.50

0.00

195.50

000
272.00

I

Beam selfweight calculated and added to loads

Point Load : D = 0.820, Lr=1.{40, S = 3.020, W=1.30k@3.849ft
PointLoad:D=0.380, 1r.0.690, S= 1.380, W = 0.620 k @ 6.'15'1 fr

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.9221 Maximum Shear Stress Ratio

Section used for this span a 
ra,l!ll.;9*, 

Section used for this span

= 1,540.10psi
Load Combination +D+S Load Combination
Location ofmaximum on span " 3.869f1 Location of maximum on span

Span # \ahere maximum occurs = Span # 1 Span # $here maximum occuls

Maximum Denection
lllax Downward Transient Deiection 0.185 in Ratio = 649 >=360

Max Upward Transient Defection 0.000 in natio = 0 <360

Max Downward Total Defection 0.239 in Ratio = 502>=240
Max upward Total Deflection 0.000 in Ratio = 0<240

Maximum Forces & Stresses for Load Combinations
Load Combinaton

Segmenl Lengrr

0 only
Length = 10.0 fi

+D*Lr

Lenglh=100n
*O*S

Length = 10.0 ft
*0*0.7501r

Lengti. 10.0 ft
+0r0.750S

Length. 10.0 ft
*0,0.60W

Length = 10.0 fl

Fb

1

I

1

I

'I

1
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Prinr.d a sEP 2021 5 03PM

Wood Beam ENERCALC. NC 198&2020 Euid:r2 20 5.31Sofrware

Enginoering & Technical Servic6, lncLic. #: KW-06009356

DESCRIPTION:

Span # l!.4

Length=10.0ft 1 4.431 0.187
+0+0.750S+0.450W

Length=10.0fl I 0.637 0.272
*0.600*0.60W

Length=lo.ofl 1 0224 0.096
.0 60D

Length = 10.0 ft 'l 0.090 0 039

Overall Maximum Deflections

Hammer Truss Collar Tie - Bents B&C

Ma( Slress Ratios

cru
1.000

I 000

r.000
1.000

1.000

1.000

1.000

1.000

Load Combinaton

SegmentLengtr

*D+0.7501r*0.450W

[,lomentVa]!es ShearValues

C6

160

1.60

160

160

Li Ur !m c t cL t\,4 lb F'b

1.00

100
r.00
100

1.00

1.00

100
100

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

099
0.99

0.99

099
0.99

099
0.99

7.77

11.34

3.99

1.59

000
2134 61

000
2134 61

000
2134 61

000
2134 61

0.00

2.04

0.00

2.96

0.00

1.05

0.00

0.42

0.00

50.90

000
7 4.10

0.00

26.15

0.00

10.58

0.00

272.00

000
272.00

0.00

272.00

0.00

272.00

932.47

1,360.53

478.54

191.18

Load Combinabon Span Max. ''' Deff Lotition in Span Load Combinaton Mar.'*' Defl Location in Span

Vertical Reactions
0 2381 4.891

Suppo.t notation i Far left is #l

0.0000

Values in KIPS

0 000

Suppori'l Support 2
- 3104 --7,6

1.038 0.882

0.716 0.614

1.867 1.593

3.104 2.626
1.579 1.348

2.507 2.123
1.339 1.143

2.046 1.745

2.974 2.520
1.052 0.898

0.429 0.369

1.151 0.979

2.389 2.011
1.038 0.E82

File:cahill.eci

1

Load Combination

Overall MAXimum

OverallMlNimum
D Only
+D+Lr

+0*S
*0*0.7501r
+0+0.750S

+D*0.60W
+0+0.7501r+0.450W

*D*0.750S*0.450W
*0.600*0.60W
*0.600

b Onty

S Only

WOnly
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Printed: 9 SEP 2021 1133AM

Wood Beam Softr arc copyrighl ENERCALC, lNC. 19832020, Buiid12.20.5.31

Frle:cahdl.ec6

Engine€ring & I€chnlcal Services, lncLic. #: Xw.06009356

DESCRIPTION: South Side Hammer Beam - Bents B&C

CODE REFERENCES
Calculations per NDS 2012,IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
Analysis lvethod : Allowable Stress Design
Load Combination IBC 2018

Wood Species : Oouglas Fir-Larch
Wood Grade : No.1

Beam Bracing i Completely Unbraced

6.0 x 10.0

= 4.333 n

1,350.0 psi

1,350.0 psi

925.0 psi

625.0 psi

170.0 psi

675.0 psi

D(l 54) L(2 59)

6. 10.0

Fb+
Fb-
Fc - Pdl

Fc - Perp

Ft

E : Modulus of Hastcity
Ebend- xx 1,600.0ksi
Eminbend - xx 580.0ksi

Density 31 .210 pcf

s(5 41) W(2 34)

ft

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

Beam selfweighl calculated and added to loads

Load for Span Number2
Poinl Load: D= 1.540, Lr = 2.590, S=5.410, W = 2.340 k @ 0.250 ft

DES'GA' SUN"UARY
Maximum Bending Stress Ratio

Section used for this span
Maximum Shear Stress Ratio

Section used for this span

Load Combination
Location of maximum on span

Span # where maximum occurs

0.r35 1

6.0 x 10.0
208.55psi

1,547.O2psi
*D+S
4.333fr

Span # 1

I@I
0.889 : 1

6.0 x 10.0
173.83 psi
195.50 psi

+D+S
4.333ft

Span # 1

Load Combination
Location ofmaximum on span
Span # where maximum occurs

Maximum Deffection
Max Downward Transient Delleclion
Max Upward Transienl Deffection
Max Dowlward Total Deiection
Max Upward Total Defection

0 001 in Ratio =
-0 004 n Ratio =

0.00'1 n Ralio =
-o oo4 n natio =

5378>=360
14671>.360

4256>=240
117 43>=240

Maximum Forces & Stresses for Load Combinations
Load Combinalion

Segment Length

Max Shess Ratros

Span# M V lb

ShearValues

Cd Crru Ci Cr Cm C t CL l\4 Fb

D Only

Leigth = 4.333 fr

L€{gh = 0.250 ft
+0+Lr

L€igth = 4.333 ft
Length = 0.250 fr

r.t)+S

Leflgth = 4.333 ft

Length = 0.250 fr

*0+0.7501r

Lenglh = 4.333 ft

Length = 0.250 ft

0 038

0 038

0 252

a 252

0.074

0.073

0 486

0 486

0.135

0.134

0 88S

0 889

1.15

1.15

46.25

46 25

103
1.03

123.95

123 95

1.7 4

1.74

1

2

1

2

1

2

1

2

0.90

0.90

1.25

1.25

1.000

1.000

1.000

1.000

1 000

1.000

1.000

1 000

1.000

1.000

1.000

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

100
1.00

1.00

100
100

1.00

1.00

1.00

100
1.00

1.00

100
1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

121169
1214 A2

0.00
1680.99

1687.15

0.00

1547.02

1552.20

0.00

1680.99

16871s

000
1.54

154
0.00

413
4.13

0.00

6.95

6.95

0.00

3.49

349

0.00

30.58

38.58

0.00

103.33

103.33

0.00

173.83

173.83

0.00

87 14

87.14

0.39

0.39

0.00

153.00

r53 00

0.00

212.50

212.50

0.00

195.50

195.50

000
212.50

212.50

0 062

0.062

0 410

0.410

1.25

1.25

0.87

0.87

104 52

104 52

?5(

208 55

208 55
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Pnnted: 9 SEP 2021 1133AM

Wood Beam
Filer cahill.ec6

& *ae coprighl ENERCALC, lNC. 198]2020, Build:1220.5.31
cal Services.lncLic- t r KW.06009356 ng neering

DESCRIPTION: South Side Hammer Beam - Bents B&C

Load Combinatjon Max Stress Ratos l ornentVaiues Shear Values

Segment Lengh Span# fi4 V Ca 9t{
+Dr0.750S 1.000

Length = 4.333 fr I 0.109 0.716 ,.15 1.000

Length = 0.250 ft 2 0.108 0.716 1.15 1.000

ro,0.60w 1.000

Lenglh = 4.333 ff I 0.041 0.211 1.60 1.000

Length = 0.250 fr 2 0.041 0.271 1.60 1.000
+D+0.7501d.450W 1.000

Lenglh = 4.333 fl 1 0.063 0.417 1.60 1.000

Length = 0.250 fi 2 0.063 0.417 1.60 1.000
*o*0.750s*0.450w 1.000

Lenglh = 4.333 ft I 0.093 0.612 1.60 1.000

Lenglh = 0.250 fr 2 0.092 0.612 1.60 1.000
*0.60D+0.60W 1.000

Lengh = 4.333 ft I 0.033 0.214 1.60 1.000

Lenglh = 0.250 fr 2 0.032 0.214 1.60 1.000
r0.60D 1.000

Lenglh = 4.333 fl I 0.013 0.085 1.60 1.000

Lengh = 0.250 ft 2 0.013 0.085 1.60 1.000

Overall Maximum Deflections
Load Combinahon Span Max '-' oefl

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

5.60

5.60

0.00

2.95

2.95

0.00

4.54

4.54

0.00

6.65

6.65

0.00

233
000
0.93

093

0.00

140.02

140 02

000
73.68

73.68

0.00

113.47

113.47

0.00

166.34

166 34

0.00

58.25

58.25

000
23.15

2315

c i cr cm c t
1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1 00

fb Fb

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

cL
1.00

1.00

1.00

1.00

0.99

1.00

1.00

0.99

1.00

1.00

0.99

1.00

100
0.99

1.00

100
099
1.00

000
1547 02

1552 20

0.00

2149.13

2159.42

0.00

2149.13

2159.42

0.00

2149.13

2159 42

0.00

2149.13

2159.42

0.00

2149.13

2159 42

0.00

195.50

195.50

0.00

272.00

272.00

000
272.00

272.40

0.00

272.00

212 00

0.00

212.00

272.U)

0.00

272.04

272.04

1\4

1.40

140
167.97

167 97

0.74

074
88.37

88 37

1.13

1.13

136.11

136.11

166
166

199.56

199.56

058
058

69.87

69.87

023
023

27 .7 5

27 .7 5

Locatjon in Span Load Combinatiofl Max.'*'Def Locaton in Span

1

2

0 0000
0 0014

0.000 +0*S
0.250

Suppo,t notaton : Far lefr is #1

4.0044
0.0000

Values in KIPS

2.517

2.517*0*s

Vertical Reactions
Load Combinatron Supporl l Support2 Supporl3

overallMAXimurn
OverallMlNimum
D oniy
*D+Lr
+D+S

+0+0.7501r
a0+0.750S
+0+0.60W
+0,0.7501r+0.450W
+D+0.7s0S+0.450W

+0.60Dro.60W
*0.600

Lr 0ily
S only
Wonly

{.373
-0.061

-0.061

{.210
-0.373

-0.173

{.295
-0.142

{.234
,0.356

-0.117

-0.036

-0.149

"0.312
-0.135

Project Title:
Engineer:
Project lD:
Project Descr:

7.383

2.475
1.660

4.400

7.383

3 715

5.952

3.145

4.829

7.066

2.481

0.996

2.739
5.722

2.475
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Pnnted: 9 SEP 2021 1'l:35AM

Wood Beam
ENERCALC, lNC. 1gAlA20 8ui1d12.20.5.31

Engineering & Technical ServicesLlc- #: KW-05009356

DESCRIPTIoN: North Side Hammer Beam - Bents B&C

CODE REFERENCES
Calculations per NDS 2012,IBC 2012, CBC 20'13, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
Analysis [,,1elhod: Allowable Stress Design
Load Combination IBC 2018

Wood Species : Douglas Fir-Larch
Wood Grade : No.'l

Beam Bracjng : Completely Unbraced

Applied Loads

Fb+
Fb-
Fc - Prll

Fc - PeD

Ft

1,350.0 p6i

1,350.0 psi

325.0 Bsi
625.0 psi

170.0 psi

675.0 psi

E : Mdulus ol Elasticity
Ebend- xx 1.600.0ksi
Erninbend - xx 580.0ksi

6.0 x 10.0

= 4.333 fl

Density

s(4.01) w(1.78)

31.210crl

D(1 15) L(1.98)

6 10.0

50 fr

SeNice loads entered. Load Factors will be applied for calculations

Beam self weight calculated and added to loads

Load for Span Number 2

Point Load : D = 1.150, l-r = 1.980, S = 4.010, W = 1.780 k @ 0.250 fr

DES'G'V SU/U'I'ARY
Maximum Bending Stress Ratio

Section used for this span
Maximum Shear Stress Ratio

Section used for this span

Load Combination
Loc€tion of maximum oo span

Span # wherc maximum occurs

-Mil
0.100 1

6.0 x 10.0
1g.85psi

1,547.02psi
+D+S
4.333ft

Span # I

0.660 : 1

6.0 x 10.0
129.08 psi
'195.50 psi

+O+S

4.333 ft
Span # 1

Load Combination
Localion of maximum on span

Span # where maximum occurs

Maximum Defleclion
Max Downward Transient Oeflection
Max Upward Transient Deflection
Max Downward Total Oefection
Max Upward Tolal Deflection

0.000
-0.003
0.001

-0.003

Ralio =
Ralio =
Ratio =
Ralio =

0<360
'19793 >=360

5766>=240
15973>=240

n

n

in
in

Maximum Forces & Stresses for Load combinations
Load Cornbination

Segmenl Lengtr

l\.{ar Stress Ratios

Span # [,] V

D only
Le.gh = 4.333 fl
Lengfi .0.250 ft

'D+Lr
Length = 4.333 ft
Length .0.250 ft

+D*S

Length = 4.333lt
L€Ilgh = 0.250 tt

+D+0.7501r

Length .4.333 ft
Lengb = 0.250 lt

CO Crru Ci Cr Cm Ct CL M

[,4omenlVa]ues

lb Fb

ShearValues

V fv Fv

0I
2

1

2

1

2

1

2

029

0.028

1.000

1.000

1.000

1.000

1 000

1.000

1.000

1.000

1.000

1.000

1.000

0.188

0.1B8

0.90

0.90

1.00

1.00

1.00

1.00

1.00

1.00

i.00
1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

000
1211.69

1214.82

0.00

1680.99

1687.15

0.00

1547 02

1s52 20

000
1680.99

1687.15

0.00

1.15

1.15

0.00

3.13

3.13

0.00

5.16

5.16

0.00

264
2.64

0.00

28.83

28.83

0.00

78.33

78.33

0.00

129.08

129.08

0.00

65.96

65.96

0.00

153.00

153 00

000
212.50

212.50

0.00

195.50

195 50

0.00

212.50

212.50

0.29

0.29

34 55

34 55

078
078

93.95

93 95

1.29

1.29

154.85

154 85

0 056

0 056

0.369

0 369

1.2s

1.25

0.100

0.100

0.660

0 660

1.15

115

0.047

0.041

0.310

0 310

1.25

125
0.66

066
79 10

7! 10
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using the'Setlings' menu item

and then using the'Printing &
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Project Title:
Engineer:
Project lD:
Project Descr:

39

Pn.bd: ISEP2021 rl36AM

Wood Beam File: cahill.ec6

Soiwe coffi*'l ENERCAIq lNC. l SIAA, Sdldl220.t31
Engineering I Technical Services, lncLic. #: KW-05009356

DESCRIfiION: North Side Hammer Beam - Bents B&C

Load Cornbin6lion Max Stess Ralios I',lomentValues ShearValues

legment Lengtl Spary l,{ V ! Cg
rO*0.750S 1.000

Lengh = 4.333 fl 1 0.081 0.532 1.15 1.000

Length = 0.250 fl 2 0.080 0.532 1.15 1.000
*0*0.60W 1.000

Lenglh = 4.333 fi 1 0.031 0.204 1.60 1.000

Lengh = 0.250 fr 2 0.031 0.204 1.60 1.000
+0+0.7501r+0.450w 1.000

Lengh=4333fr I 0.048 0316 1.60 1.000

Lengh = 0.250 fl 2 0.048 0 316 1.60 1.000

+D*0.750S+0.450W 1.000

Le{gth = 4.333 ft I 0.069 0.456 1.60 1.000

Leng$ = 0.250 fr 2 0.069 0.456 1 60 1.000

r0.600+0.60W 1.000

Length=4333fr I 0.025 0.162 160 1.000

Length = 0.250 ft 2 0.024 0.162 1.60 1.000

{.600 1.000

Lenglh = 4.333 lt 1 0.010 0.064 1.60 1.000

Lenglh = 0 250 ft 2 0.010 0.064 1.60 1.000

Overall Maximum Deflections
Load Combinabon Span Max 1'Defr

0.0000
0.0010

cr
LOO

1.00

1.00

1.00

100
1.00

100
1.00

1.00
'1.00

,.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.99

100
1.00

0.99

100
1.00

0.99

100
1.00

0.99

1.00

100
0.99

1.00

ooo
4.16

4.16

0.00

2.22

2.22

0.00

344
3.44

0.00

4.96

496
0.00
'1.76

1.76

0.00

0.69

069

C

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
't.00

1.00

1.00

1.00

1.00

1.00

cm

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
100
1.00

1.00

100
1.00

1.00

100
1.00

1.00

1.00

100
1.00

1.00

1.04

1.04

c t ct t\,4 fb Fb V n/ F'v

055 66.59

66.59

086
086

103.13

103.13

148 00

148 80

52.77

52.77

017
011

20.73

20.73

124.77

124.77

0.00

1547.02

15s2 20

0.00

2149.13

2159.42

0.00

2149.13

2159 42

000
2149.13

2159.42

0.00

2149.13

2159.42

0.00

2149.13

2159.42

o.oo

104.02

104.02

0.00

55.53

0.00

85 98

85.98

0.00

124.04

124.04

0.00

44.00

44.00

0.00

17.30

17.30

0.00

195.50

195 50

0.00

272.00

272.00

0.00

272.00

272.00

0.00

272.00

272.00

0.00

272.00

212.00

0.00

272.00

272.00

Loaaton in Span Load Combination Mar.'+'Defr Localion in Span

+D+S

Vertical Reactions
2

0.000 *D*S
0.250

Suppod notalion i Far lefris#1

-0.0033

0.0000

Values in KIPS

2.517
2.517

Load Combinalion

GialilvlAxim-um
O,rerall MlNimum

D Only
*0*Lr
€+S
*D*0.7501r
*D+0.750S
*or0.60w
*D+0.7501r+0.450W
+0+0.750S{.450W
r{.600i0.60w
+0.600

Lt Only

S only
W Only

Support 1 SLrpport 2 Supporl3

-0.270

{.038
{.038
"0.153
-0.274

4.124
-0.212

{.100
-0.170

-0.258

-0.085

-0.023

{ 114
-0.231

{.103

5.4te
1.883

1.248

3.342

5.489

2 81S

4.429

2.377

3.666

5.276
1.878

0.749

2.094

4.241

1.883

1.24

1.24

0.44

444



Title Block Line 1

You can change lhis area

using the 'Settings' menu item

and then using the'Printing &

Title Block' seleclion.

Title Block Line 6

Project Title:
Engineer:
Project lD:
Project Descr:

Pnntedr 9 SEP 2021, 1 27Pl!l

Wood Beam ENERCALC, lNC. 19832020, Buildl2.m.5.31
nginee ng & Technical S6rvice3, lncLlc. r: XW.06009356

DESCRIPTION: Tie Eeam - Bents A&0

CODE REFERE'VCES
Calculations per NDS 2012, ISC 2012, CBC 2013, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
Analysis Method i Allowable Stress Design
Load Combination IBC 2018

Wood Species : Douglas Fir-Larch
Wood Grade :No.1

Beam Bracing r Completely Unbraced

D(0.s92) L(1.184) s(2.368) W(1.066)

Fb+
Fb-
Fc - Prll

Fc - Perp

Ft

1350 psi

1350 psi

925 psi

625 psi

170 psi

675 psi Density

D(0.592) L('r.184) 
LS(2,368) 

W(1.066)

E : Mdulus of Elasticity
Ebend- xx
Eminbend - xx

1600ksi
580ksi

31.21 pcf

6.0 x 12.0

Span = 18.667|t
_lL

t- l

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

Beam selfweight calculated and added lo loads

Point Load: D = 0.5920, Lr= 1.184, S = 2.368, W= 1.066k@4.802ft
Point Load: D=0.5920, Lr= 1.184, S=2.368, w= 1.066k@ 13.870ft

DESr6i' SU'mlrARY
Maximum Bending Stress Ratio = 0.816 1

section used for this span .;iL3r;!*,

= 1,519.93psi
Load Combinalion +0+S
Location of maximum on span = 9.265ft
Span # where maximum occurs = Span # 1

Maximum Deflection

Maximum Shear Stress Ratio
Section used for this span

Load Combination
Location of madmum on span
Span # where maximum occurs

@-
= 0.329: 1

6.0 x 12.0
= 64.41 psi

= 195.50 psi
+D+S

= 17.713ft

= SPan f 'l

Max Oow'rward Transient Defection
Max Upward Transient Deffection
Max Downward Tolal Deiection
Max Upward Total Defection

394>=360
0<360

3O2>=240
0 <240

0.568 ln Ralio =
0.000 in Ralio =
0.741 in natio =
0.000 in Ratio =

Maximum Forces & Stresses for Load Combinations
Load Comb naiion

Segment Length

Max Stress Ratios

Span # l\,1 V

Momenl Valuss

Cd Crru Ci Cr Cm Ct CL lV ft Fb

ShearValues

D Only

Lenglh = 18.667 fr

+D+Lr

Lengih = 18.667 ft
+0*S

tenglh = 18.667 t
+O+0.7501r

Lenglh = 18.667 fr

*D*0.750S

Lengih = 18.667 ft
*o,0 60W

Length = 18.667 fr

0.245

0.465

0.816

0.394

0.660

0.263

0.098

0.187

0.329

0.158

0.266

0104

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1 000

1.000

1.000

1.00

1.00

1.00

100
1.00

100
1.00

1.00

100
1.00

1.00

100
100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

i.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

100
100
1.00

100
1.00

1.00

0.98

0.98

098
0.98

0.98

098
0.98

0.98

0.s8

0.98

0.97

352

9.20

14 89

7.78

12.04

6.59

000
072
000
1.91

0.00

3.09

0.00

1.61

0.00

2.50

0.00

1.36

000
15.06

000
3S.73

000
64.41

0.00

33.57

0.00

52 07

0.00

28.39

0.90

1.25

1.15

1.2s

t 15

1.60

293.42

766.97

1,240.52

648.58

1,003.74

549.23

000
11S6 50

000
1647.78

0.00

1s19.93

000
1647.78

0.00

1519.93

0.00

2086.90

0.00

1s3.00

0.00

212.s0

000
195 50

000
212 s0

000
195 50

000
272.00

40

A

1

t

I

1

1

1
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Project Title:
Engineer:
Project lD:
Project Descr:

41

Pnnted I SEP 2021. 1 27PM

Wood Beam ENERCALC, lNC. 19812020, Buildl2.m.5.31Sonwarc

ngrneenngLac. f : KW{5009356

DESCRIPTION: Tie Beam - Bents A&D

Load Combinalion l\,4ax Stress Ralios

Segment Lengh SPan t M V

+0+0.7501r+0.450W

Lengt'.18.667fr 1 0.403 0.160
*O*0 750S+0.450W

Lengh.18.667i I 0.573 0.228
*0.600*0.60w

Length= 18.667fr 1 0.207 0.082
*0.60D

Length:18.667ft I 0084 0.033

Overall Maximum Deflections

Ir/omentValues Shear Values

C6 9r,
1.000

1 000

1.000

1.000

1 000

1.000

1.000

1.000

10.09

14.35

5.18

2.11

Ci Cr Cm Ct CL tb F'b VfoF'V

1.60

160

160

160

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

100
1.00

100
100
100
1.00

100
1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

100
1.00

1.00

1.00

1.00

1.00

097
0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.00

2086.90

0.00

2086.90

0.00

2086.90

0.00

2086.90

0.00

2.09

0.00

2.98

0.00

107
0.00

0.43

840.44

1,195.60

431.86

176.05

0.00

43.56

000
62.07

0.00

22.37

0.00

9.04

0.00

272.00

0.00

272.00

0.00

272.00

0.00

272.00

Span Max.1'Defl Location in Span Load Combination Max.']j Def Location in Span

+D+S

Vertical Reactions
0.7405 9.333

Support notation : Far left is #1

0.0000

Values in KIPS

0 000

Load Comb nation Suppod 1 Supporl2

Overalt MAXimum

Overall MlNimufir

D Only
+0+Lr
+D+S

€+0.7501r
*D*0.750S
*0*0.60W
+D+0.7501r+0.450w
+D+0.750S+0 450W
*0.60D,0.60w
.0.600

UOnly
S only
W Only

3.105

1.066

0.737

1921
3.105

1.625

1.377

2.105

2.993

1.082

0.442
1.184

2.367

1.066

3.106

1 066

0 738

1922
3 106

1.626

2.514
1.378

2.106

2 994

1.082

0.443

1.184

1.066

Load Combinatron

1
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Project Title:
Engineer:
Project lD:
Project Descr

42

Pnnred 9 sEP 2021, 2.28P1\,rr

Wood Beam

DESCRIPTI0N: Purlins

CODE REFERENCES

Engineering & Technical Sewices, lncLic. # : KW-06009356
Sotuse copyrthl ENERCALC, lNC. 19832f20, 8uildl2A.5.31

Calculations per NDS 2012,ISC 2012, CBC 2013, ASCE 7-10
Load Combination Set : IBC 2018

Material Properties
Analysis f,y'ethod: Allowable Stress Design
Load Comblnalion IBC 2018

Wood Speoes : Douglas Fir-Larch
Wmd Grade : No.1

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Fb+
Fb-
Fc-
Fc-

Ft

Prll

Perp

1350 psi

1350 psi

925 p6i

625 psi

170 psi

675 psi

1600ks
580ks

E : Modulus af Elasticily
Ebend- xx
Eminbend - xx

Density 31.219c1

D 0.02 Lr 04 S 0.08 0.0378

4.0 X 6.0

Span = 12.0 t
t- I

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

@il
= 0.186 : 'l

4.0 x 6.0
= 36.28 psi

= 195.50 psi
+D*S

= 0.000 ft
= SPan # 1

Load Combinalion

Segmenl Lengtr

trtrax Stress Ratios I\4omenl Va !es Shear Values

Spai # l,l V CO Crru Ci C, Cm Ct CL M ib Fv

D Only

Length = 12.0 fl
+D+fr

Length=120fi
r{)+S

Lengh = 12.0 fr
*D+0.7501r

Length = 12.0 ff
+D+0.750S

Lengh = 12.0 ft
*D+0.60W

Length = 12.0 ff
+0+0.7501r*0.450W

0.144

0.267

0.469

0.226

0.380

0.153

0.057

0.106

0.186

0.090

0.150

0.061

0.90

1.25

1.15

1.25

1.15

1.60

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

L300
1.300

0.45

1.17

1.89

0.99

1.53

0.E6

0.00

1579.50

0.00

2193.75

0.00

2018.25

0.00

2193.75

000
2018.25

0.00

2808.00

000

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100

1.00

1.00

1.00

100
1.00

1.00

1.00

100
1.00

100
1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

226.82

586.82

946.82

496 62

766.82

430.94

0.00

0.14

000
036
0.00

058
0.00

030
0.00

0.47

0.00

026
000

0.00

8.69

0.00

22.49

0.00

36 28

0.00

19.04

0.00

29.39

0.00

16.51

0.00

0.00

153.00

000
212.50

000
195.50

000
212 50

000
1S5 50

0.00

2?2.40

0.00

x
I

Beam self r,r€ight calculated and added to loads

Uniform Load: D=0.010, Lr= 0.020, S = 0.040, W = 0.01890 ksl Tributary Width = 2.0ft

DES'G'V SU'}'IIIARY
Maximum Bending Stress Ratio = 0.469 1 Maximum Shear Stress Ratio

Section used for this span O.Bffd3*, Section used for this span

= 2,018.25psi
Load Combination +D+S Load Combination
Locaion of maximum on span = 6.000ft Location of maximum on span
Spa.r# where maximum occurs = Span # 1 Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection 0.326 in Ratio = ,14'l >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360

Max Downward TotalDeiection 0.429 jn Ratio = 336>=240
Max Upward Total Defection 0.000 in Ratio= A <240

Maximum Forces & Stresses for Load Combinations

1

I

I

1

1

1



Title Block Line 1
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using lhe 'Settings' menu ilem

and then using the'Prinling &
Title Block" seleclion.

Title Block Line 6

Project Title;
Engineer:
Project lD:
Project Descr:

Printed 9 SEP 2021 2 28PM

Wood Beam
ENERCALC, lNC. 198}m20, 8ui1d12.20.5.31Sotwa€

Lic. #: KW-06009356 ng neering ll Technical Sowicea,lnc
0ESCRIPTI0N: Purlins

Load Combinalion [,4ax Stress Ratios

Segment Length SPan # l\.4 V

Lengh = 12.0 ft 'l 0231 0.092
+0r0.750S+0 450W

Lengh:12.0fr I 0.328 0.130
r0.600+0.60W

Leng$=12.0i 1 0.121 0.048
*0.60D

Leflgtr = 12.0fl I 0.048 0.019

Overall Maximum Deflections

C;

1.00

100
100

1.00

1.00

1.00

100

1.00

1.00

1.00

1.00

1.00

1.00

100

1.00

1.00

1.00

1.00

1.00

1.00

100

100
1.00

100

1.00

100

1.00

100

1.30

1.84

0.68

0.27

0.40

0.00

0.56

0.00

0.21

000
0.06

MomentValues ShearValues

C6

t,oo

1.60

1.60

1.60

9r,
1.300

1 300

1.300

1.300

1.300

1.300

1.300

t
1.00

1.00

1.00

1.00

1.00

1.00

1.00

24.91

0.00

35.25

000
13.04

0.00

5.22

212.00

0.00

272.00

000
272.00

0.00

272.00

C tb F'b

olg.s1 zso8.oo

0.00

919.91 2808.00

0.00

340.21 2808.00

0.00

136.09 2808.00

NI

Load Combinahon Span Max.1' Def Lo.ation in Span Load Combinalion Max.'+'Deff Loc€ton in Span

*0*S

Vertical Reactions
0 4286 6 044

Suppo.t notation : Fa. left is #1

0.0000

Values ifl KIPS

0.000

Load Cornb natron Suppod 1 Supporl2

overall MAXimum

Overall MlNimum

D only
€*Lr
+D+S

*0*0.7fOLI
+D+0.750S

*D*0.60w
*D*0.7501r+0.450w
*D*0.750S+0.450W
*0.600*0.60W
*0.600

LrOnly
S only
W only

0.631

0 227

0151
0 391

0 631

0 331

0.511

0.287

0.433

0.613

0.227

0.091

0.240
0.480

0 227

0 631

0 227

0.151

0.391

0.631

0.331

0.511

0 281

0.433

0.613

0.22?

0.091

0.240

0.480

0.227

43



Title Block Line 1
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Title Block Line 6

Project Title:
Engineerl
Project lD:
Project Descr:

Pnnred 9SEP2021.230pM

Wood Beam
Sofrv,are cDpydght ENERCALC, lNC. 19812020, Buildr12.m.5 31

Enginoe Technical Sorvices, lncngLic. f: KW{6009356

Calculations per NDS 2012,IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
Analysis l\,lehod : Allowable Stress Design Fb +
Load Combination IBC 2018 Fb,

Fc - Prll

Wood Sp€cies : Douglas Fir-Larch Fc - PeP

Wood G;ade ;No.i Fv

Ft
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

E : Mdulus ol Hasticity
Ebend- xx 1,600.0ksi
Eminbend - xx 580.0ksi

Density 31.21Opct

I 

a*n = t ,ra n-l_

4.0 x 6.0

Span : 12.0 n

t-

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

Beam sefweight c€lculated and added to loads

Load for Span Number 1

Uniform Load: 0=0.010, Lr= 0.020, S = 0.040, W = 0.01890 ksf, Tribulary Width = 2.01t
Load for Span Number2

Uniform Load: D=0.010, Lr = 0.020, S=0.M0, W = 0.01890 ksl Tdbutary Width = 2.0 ft

,?fi',u#ti,'ilHtfJ". ^",," = 0.4,u 1 Maximum shear stress Ratio
Section used for this span a.3L1.?^, Section used for this span

= 2,018.25psi
Load Combination +D+S Load Combination
Locrtion ofmaximum on span = 6.168ft Location of maximum on span

Span # Mere maximum occurs = Span # 2 Span # where maximum occurs

Maximum Deffection
Max DowrNvard Transient Defection 0.309 in Ratio = z166 >=360

Max Upward Transient Deiection -0.142 in Ratio = 310<360
Ma( Downward Total Deflection 0.406 in Ratio = 354>=240
Max Upward Total Defection -0.187 in Ratio = 234<240

-@r= 0.19'l : 1

4.0 x 6.0
= 37.29 Psi
= 195.50 psi

+D+S

= 1.833 ft

= SPan # 1

Shear Values

Maximum Forces & Stresses for Load Combinations
Load CoTo 1a[on lva, Srress Rahs

Segment Lengh Span# l\.{ V Cd C rr,t Ci Cr Cm C t CL l\,1 fb F'b

D only
L€ngh = 1.833 fl
Length = 12.0 fr

+O+Lr

Length = 1.833 n
Length=120fl

+D+S

Length = 1.833 ft
Length=120fr

+O+0.7501r

0 013

0 137

0 0s8

0.058

0.90

0.90

0.025

0 255

0.109

0.109

1.25

1.25

004
0.43

21.18

216.35

0.11

1.12

54.79

559.73

I
2

I
2

1

2

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1 300

0.044

0 447

0191
0 191

1.15

t.l5

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

100
1.00

1.00

100
100

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.18

1.81

88.40

903.11

0.00

1579 50

1579.50

0.00

2193.75

2193 75

0.00

2018.25

2018.25

000

000
014
0.14

000
037
037
000
060
060
000

000
8.93

8.93

000
23.11

23 11

000
37.29

37 29

000

0.00

153.00

153.00

0.00

212.54

212.54

0.00

195.50

195.50

0.00

DESCRIPTI0N: GablePurlins

CODE REFERENCES

1,350.0 psi

1,350.0 FSi
925.0 psi

625.0 psi

170.0 p6i

675.0 psi

o{0 02) Lrro 04) sro 08) w{0 0378) Dto 02) Lr{0.04) s(0 08) w(0 0378)

4.0 x 6.0

I

I
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P,i.ted 9 SEP 2021 2:30PM

Soffrxarc copyright ENERCALC, lNC. 198320m, Buildr12.m.5.31
Wood Beam

Engineer gLlc. #: KW{6009355

DESCRIPTIoN: GablePurlins

Load Combination l\,4ax Skess Ralios

S€gment Length Span # M V

Length = 1.833 ft I 0.021 0.092

Lengt' = 12.0ft 2 0.216 0.092
*0+0.750S

Length = 1.833ft I 0.035 0.154

Lengt'=12.0ft 2 0.362 0.154
+O,0.60W

Lengtl = 1.833 fl 'l 0.014 0.062

Lengfi=12.0fl 2 0.146 0.062
*0*0.7501r+0.450W

Leng$=1.033ft 1 0.022 0.094

Length=12.0ft 2 0.221 0.094
+0*0.750Sr0.450W

Lengh-1.833fr I 0.031 0.133

Lengt'=12.0ft 2 0.312 0.133
+0.60D+0.60W

Length = 1.833ft I 0.011 0.049

Length=l2oft 2 0116 0.049
*0.600

Length = 1.633ft I 0.005 0.020

Length=12.0ft 2 0.046 0.020

Overall Maximum Deflections

cl
1.00

1.00

1.00

1.00

r.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

i.00
1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

r.00
1.00

r.00
1.00

1.00

100
1.00

1.00

1.00

2193.75

2193.75

0.00

2018.25

2018.25

0.00

2808.00

2808.00

0.00

2808.00

2808.00

0.00

2808.00

2808.00

0.00

2808.00

2808.00

0.00

2808.00

2808.00

0.31

0.31

0.00

0.48

0.48

0.00

0.27

0.21

000
0.41

0.41

0.00

0.58

0.58

0.00

0.21

0.21

0.00

0.09

0.09

LromentValues Shear Values

C6

125
125

115
115

1.t:n

1.60

1.60

1.60

1.60

160

160
160

crru

1300

1.300

1.300

1.300
'1.300

1 300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1 300

1.300

1.300

1.300

I 300

1.300

1.300

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

cm

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

C; ct cL tV to Fb

19.56

19.56

0.00

30.20

30.20

0.00

16.97

16.97

0.00

25.59

25.59

0.00

36.23

36.23

0.00

13.40

13.40

0.00

5.36

5.36

212.50

212.50

0.00

195.50

195.50

0.00

272.00

272.00

0.00

272.00

272.00

0.00

272.00

272.00

0.00

272.00

272 00

000
272.00

272.00

60

60

009
095

46 38

473 88

0.14

1.46

71.59

731.42

0.08

0.82

40.23

41104

0.12

1.24

0.17

1.75

0.06

0.65

003
426

12.71

129.81

Span Max. 1' Def Loc€lioi in Span Load Combination Itlax.'*'Dei Localion in Span

0.0000
0 4057

0 000 +O+S

6.101

Supporl notation : Far lellis#1

Support2 Supporl3

-0.1866

0 0000

Values in KIPS

Support 1

TN 0.839

0.301

0.201

0.520

0.839

0.440

0.679

0 382

0 576

0 815

0 301

0121
0.319

0 638

0.301

0.616

0.222

0.148

0.382

0.616

0 323

0 499

0.281

0 423
0 599

0 222

0.08s

0.234

0.469

0.222

overallMlNimum
D only
+D+Lr

+D+S

*D*0.7501I
*0*0.750S
+Dro.60W
+D+0.7501r+0.450W

r{)+0.750S}0 450W
+0.60Dr{.60W
+0.600

LrOnly
S oity
W Onty

Load Cornbinaton

+D+S

Vertical Reactions
Load Combinaton

60.68

619.91

85 88

87?.45

31.76

324.51

0.000
0.000
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Pnnred 9 sEP 2021, 2 2gPt\,rt

Wood Beam
Sonlrdre copydthtENERCALC, INC 19412020, Buildl2.A.5.31

ngine€ring A Technlcal Servic6, lncLic. f : KW-06009356

DESCRIPTIoN: Purlins at Bents B&C W Drift

CODE REFERENCES
Calculations per NDS 2O'l2,lBC 2012, CBC 2013, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
Analysis Method : Allowable Stress Design
Load Combination IBC 2018

Wood Species : Douglas Fir-Larch
Wood Grade iNo.1

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Fb
Fb

Fc

Fc

Ft

psr0.035 E : Mdulus of Elasticily
Ebend- xx 1,600.0ksi
Eminbend - xx 580.0ksi

31 .210 pcf

Prll

Perp

1,350.0 psi

925.0 psi

oz5 u psr

170.0 psi

675.0 psi

s 043 0
02 L o4 S 08 0378

4.0 x 6.0

Span = 12.0lt

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

Beam self weighl calculated and added to loads

Uniform Load i D=0.010, Lr = 0.020, S=0.M0, W = 0.01890 ksf, Tributary Width = 2.0 ft
Varying Unifom Load : S= 0.02150->0.0 ksl Extenl = 0.0 ->> 4.480 ft, Ttib Widlh = 2.0 ff

DESIGN SUMMARY
Maximum Bending Stress Ratao

Section used for this span

Load Combinalion
Localion ol maximum on span

Span # where maximum occurs

Maximum Deflection
Max Downv/ard Transient Defection
Max Upward Transient Deiection
Max Dovvnward Total Deflection
irax Upward Total Deflection

0.487 I
4.0 x 6.0

983.11psi
2,018.25psi

+O+S

5.869ft
Span f 'l

0.344 in

0.000 in

0.447 in
0.000 in

418>=360
0 <360

322>=240
a <240

Maximum Shear Stress Ratio
Section used for this span

Load Combination
Location of maximum on span

Span # where maximum occurs

@
= 0.206: 1

4.0 x 6.0
= 40.33 psi

= 195.50 psi

€+S
= 0.000 ft
= SPan # 1

Rati
Rati
Rati
Rati

Maximum Forces & Stresses for Load combinations
Load CombinaEon

Segment Lengfr

l',lax Strcss Ratios

Span # lt4 V CO C7v Ci Cr Cm Ct CL M fb F'b

1.300

1.300

1.300

1.300

1.300

1.300
't 300

1 300

1.300

1 300

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
100
100
1.00

1.00

1.00

100
100
1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
100
100
1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

100
100
1.00

1.00

1.00

1.00

1.00

1.00

D Only

Length = 12.0 ft
*D+Lr

Length = 12.0 ft
+D+S

Lengh = 12 0 ft
+D+0.7501r

Length = 12.0 fl
iD,0.750S

Lenglh = 12.0 fl
+D+0.60W

0.144

0.267

0.487

0 226

0 393

0.057

0.106

0.206

0.090

0.r66

0.90

1.25

1.15

1.25

115

0.45

1.17

1.97

0.99

1.59

226.82

586.82

983.11

496.82

794.01

0.00

1579.50

0.00

2193.75

0.00

2018.25

0.00

2193.7s

0.00

2018.25

0.00

0.00

014
0.00

0.36

0.00

0.65

0.00

0.30

0.00

0.52

0.00

0.00

8.69

0.00

22.49

0.00

40 33

0.00

19.04

0.00

32.42

0.00

Densily

Ax
I

ShearValues

I

1

'|

I

I

000
153 00

0.00

212.50

0.00

195.s0

0.00

212.50

0.00

195.50

0.00
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Wood Beam
Solt"aro copydghl ENERCALC, lNC. 19832020, Build 12.20.5.31

rrgineer ngLic. fl : XW-06009356

DESCRIPIION: Puriins at Bents B&C Drifr

Load Combinaton iq!E$!9!91
Segment Lengh SPan# M V C6

Length= 12.0fl I 0153 0.461 160
+D+0.7501r+0.450W

Longth = 12.0 ft I 0.231 0.092 1.60

+O+0.750S+0.450W

Lengh = 12.0fr I 0.337 0.141 1.60

+0.600+0.60W

Length = 12.0 ft 1 4.121 0.048 1.60

*0.600

Length = 12.0ft I 0.048 0.019 1.60

Overall Maximum Deflections

1.00

1.00

1.00

r.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

0.86

1.30

1.89

068

0.27

430.94

649.91

947.07

340.21

136.09

2808.00

0.00

2808.00

0.00

2808.00

0.00

2808.00

0.00

2808.00

272.00

000
212.00

0.00

272.00

0.00

272.00

0.00

272.00

[,lomentValues Shear Va ues

crru

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

1.300

c i cr cm c t

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1 00

1.00 1.00

1.00 1.00

1.00 1.00

1.00 1.00

cL i,i fb Fb

0.26

0.00

0.40

0.00

0.61

0.00

0.21

0.00

0.08

Load Combinalron Span [4a(. '-' Deff Locaton in Span Load Combination Itlax.'*'Dei Locnton in Span

+D+S

Vertical Reactions
6.000

Support notalion : Far left is #1

0.0000

Values in KIPS

0 000

Load Combinalion Support 1 Support2

overall MAXimum

o\€ralll\4lNimum
0 only
+0+Lr
+D+S

*0+0.7501r
+O+0.750S

+0+0.60w
*0*0.7501r"0.450W

+D+0.750S+0.450w
+0.600*0 60W
a0.600

Lr 0nly
S Only

W only

0.227

0.151

0 391

0.716

0.331

0.574

0.287

0.433

0.677

0.227

0.091

0 240

0.564

4.227

16 0 643

0.227

0.151

0.391

0.643

0 331

0.520

0.287

0.433

0.622

0.227

0.091

0.240
0.492
0 227

Printed 9 sEP 2021. 2r29PM

16.51

0.00

24.91

0.00

38.29

0.00

13.04

0.00

5.22

1 0.4411
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Project Title;
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Project lD:
Project Descr:

48

Pdnted: I sEP 2021 2 42PM

Wood Beam
ENERCALC, lNC. 19832020, Build:12.20.5.31
Enginee Technical Services, lncngLic. #: KW-06009356

DESCRIPTIoN: cirts

CODE REFERENCES
Calculations per NDS 2012,|BC 2012, CBC 2013, ASCE 7-10
Load Combination Set: IBC 2018

Material Properties
AnalFis Melhod : Allowable Stress Design
Load Combination tBC 2018

Wood Species ; Douglas Fir-Larch
Wood Grade i No.l

Fb+
Fb-
Fc - Prll

Fc - Perp

Ft

1000 psi

1000 psi

1500 psi

625 psi
'180 psi

675 psi

1700ks
620ksi

E : Mdulus of Elastcry
Ebend- xx
Eminbend - xx

Density 31 .21 pct
Beam Eracing i Beam is Fully Braced against lateral-torsional buckling

0 0378

6.0 x 2.0

Spen = 7.0 fr
t.

t

Applied Loads
Uniform Load : W = 0.01890 ksf, Tibutary Width = 2.0 fl

Service loads enlered. Load Factors will be applied for calculations

0.200 1

6.0 x 2.0
4'l6.75psi

2,080.00psi
+0.60W

3.500ft
Span # 1

Maximum Shear Stress Ratio
Section used for this span

Load Combination
Locrtiofl of maximum on span

Span # where maximum occurs

@I
0.033 : 1

6.0 x 2.0
9.49 psi

288.00 psi
+0.60w

6.847ft
Span # 1

0.302 in Ratio =

o.ooo ln natio =
0.18'1 n Ratio =
0.000 in Ratio =

278>=240
0 <240

463>=240
0 <240

Maximum Forces & Stresses for Load Combinations
Load Combinaton

Segment Lengfll

[,!ax Shess Ratios [,lomenl Values

Ib

Shear Va ues

Span # l\,{ V Cd C F/v Ci Cr Cm Ct CL M F'b

Length.7.0ft I
+0.60W

Length = 7.0 ft 1 0.200 0.033
+0.450W

Leng&.7.on I 0.150 0025

Overall Maximum Oeflections

1.00

1.00
'1.00

1.00

1.00

1.00

1.00

100
1.00

100

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.14

010

416.75

312.56

000
000
0.00

0.08

0.00

0.06

0.00

0.00

0.00

9.49

0.00

7.12

0.00

162.00

0.00

288.00

0.00

2E8.00

0.90

1.60

1.60

1 300

1.300

1.300

1.300

1 300

0.00

1170.00

0.00

2080.00

0.00

2080.00

Span l\,4ax. '-' Def Location in Span Load Combination l,.4ax.'*'Def Locaton in Span

Load Combinalion

overall l\.tAXinrum

Supporl 1

0.132

Supporl2

0.132

0.0000

Values an KIPS

0 000W only

Vertical Reactions
0.3021 3.526

Supportnotalion : Far lell is #1

A
I

DESIGN SUMMARY
Maximum Bending Stress Ratio

Sectron used for this span

Load Combination
Localion ol maximLrm on span

Span # ',!he€ maximum occurs

Maximum Deffeclion
lllax Dowrward Transient Deiection
Max Upward Transient Deiection
Max Downward Total Defection
Max Upward Total Defection

Load Combination



TiUe Block Line 1

You can change this area

using the'Settings' menu item
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Title Block' selection.

Title Block Line 6

Project Title:
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Project lD:
Project Descr:

49

Printed: 9 sEP 2021. 2r,t2PM

Wood Beam
Sofl'rae copyight ENTRCA LC lNC. 19832020, Bui|dr12.20.5.31

EngineerinE ELic. # : KW-06009355

DESCRIPTI0N: Girts

Vertical Reactions Support notaton : Far left is #l Values in K PS

Support 1 Suppod2

0.132

0.07s

0.060

0.132

0 132

0.079

0.060

0 132

Load Combinalion

overril iNlnum
*0.60W

+0.450W

WOnly



Title Block Line 1
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Pnnled: I sEP2021. 1:36PM

Wood Column
ENERCALC, lNC. l S320m, 8ui1d12.20.5.31

Engineering A Technical Sorvices, lncLic. #: KW-06009356

DESCRIPTION: SW Column - Bents A&D

Code ReferDrces

Calculations per 20'12 NDS, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used: IBC 2018

General lnfomation

Analysis Method: Allowable Stress Design
End Fixities Top & Bottom Pinned
Overalloolumn Height '13.5 ft

( Used for nan slender calculatlons )
Wood Speci6 Douglas Fir-Larch
Wood Grade No.1

Fb+ 1200psi Fv 170 psi

Fb- 1200p6i Ft 825 psi

Fc - Prll 1000psi Density 31.21 pcf

Fc - Pep 625FSi

E : lvodulus of Elasticity . x-x Bending y-y Bending

Basic 1600 1600
Minimum 580 580

A ied Loads

Wood Section Name 5x8
WoodGrading/lvlanuL GradedLumber
Wood Member Type Sawn

Exad Wdh 6 in Allow Stress l\,lodification Factors
Exad oeph I in Cfo. Cv for Bending 1.0

Area 48.0 in^2 Cl o. Cv lor Co.npression 1.0

lx 256.0 in^4 Cf or Cv for Tension 1.0

ly 144.0 in^4 Cm : Wet IJse Faclo. 1.0
Ct : Temperatre Fador 1.0

p{iat Ctu: Flatuse Facto. 1.0
Kf: Built-up columns 1.0 NDs 15I2

'l 600 ksi Use Cr : Repetitive ? No

Brace condition for defleclion (buckling)along columns i

X-X (width) axis I Unbr6c€d Lengh ftr bu*trng ABOUT Y-Y tuis = 
,l3.5 

fr, K = 1

Y-Y (depth) axis : Unbrac€d L€ng$ fx bucklng ABOUT x'x tuis = 
,l3.5 ft' K = 1

SeNice loads entered. Load Faclors will be applied for calculations.

Column self weight included : 140.445 lbs ' Dead Load Factor
AXIALLOADS,,.

Rafter: Axial Load at 1 3.50 fl , D = 0.3520, Lr = 0.7M0, S = 1.408, W = 0.6340 k

Tie Beam: tuial Load at 13.50 fr, D = 0.740, Lr = 1.180, S = 2.370, W = 1.070 k
BENDINGLOADS,,.

Lat. Uniform Load creatinq Nty-y, W = 0.1130 Uft

DES'GIV SU ARY

Bending & Shear Check Results
PASS Max. Axial€ending Stless Ratio = O.223t:1

Load Combinaton {}{.60W
Goveming NoS Fotumla Comp + Myy, NDS Eq. 3.+3
Loe€lion ofmax.above base 6.795 fl
Al maxifium localion values are...

Applied d\ial 2.255k
Applied Mr 0.0 hll
Applied My 1 . 545 hli
Fc:Allowable 586.20 psi

Maximum SERVICE Lat€ral Load Reactions . .
Top aloog Y-Y 0.0 k Bottom along Y-Y 0.0 k

Topalong X-X 0.7628 k Bottom along X-X 0.7628 k

Maximum SERVICE Load Lateral Deflectrons . . .

Along Y-Y 0.0 in at 0.0 ft above base

for load cornbinaton i n/a

Along X-X 0.3705 in at 6.795 fl above base

for load combinaton : W only
other Faclors used to calcuiate allowable 5tre59ea ...

Bendino Co0ore6sion TensionPASS l\,laximum Shear Stress Ratio =
Load Combinalion

Location of mar.above base

Applied Design Shear

Alloflable She3r

Load Combination Results

0.05258 : I
+D*0.60W

0.0 ff

14.302 psi

272.0 esi

cp cp
[,4aximum AxiaL+ Bendino Stress Ratios

Stress Ralio Status Location
l\,,laximum Shear Ratios

Stress Ratio Status Location

0.0
0.0
0.0
0.0

0.0ft
0.0ft
0.0ft
0.0ir
0.0fl

0.900
1.250
'1 .150
1.250
1.150
1.600
1.600
1.600

0.573
0 450
0.480
0.450
0.480
0.366
0.366
0.366

0.04979
0.1155
0.1891

0.09805
0.1534
0.2231
0.1839
o.2078

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

13.50 ft
13.50 ft
13.50 it
13.50 fr
13.50 ft

0.0 fi
0.0 fl
0.0 ft

6.795ft
6.705ft
6.705 fr

0.0
0.05258
0.03943
0.03943

Load Combination

D only
*D*Lr
*D*S
*D+0.7501r
+D+0.750S
+D+0.60W
*D*0.7501r*0.450W
+0+0.750S+0.450W

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



Tille Elock Line 1

You c€n change this area

using the'Settings' menu item

and lheo using lhe'Printing &

Tille Block" selection.

Tille Elock Line 6

Project Title:
Engineer:
Project lD:
Project Descr

51

PnnGd I SEP 2021 1:36P[/l

Wood Column Filer cahill.e.6
Soinae copyriJht ENERCALC, lNC. 198320m, Suildl220.5 31

Engineering IechnicalLic. t: KW-05009356

DESCRIPTIoN: SW Column - Bents A&D

Load Combination Results

Load Combination
Maximum Axia + Bendinq Slress Ratios l\,laximum Shear Ratios

Stress Ratio Slatus LocationStress Ratio Status LocationCn Co
+0.600+0.60W
+0.600

tlaximum Reaclions

1.600
1.600

0.366
0.366

o.2170
o.02628

PASS 6.795 ft
0.0 fr

0.05258 PASS 0.0 ft0.0 PAss 13.50 ft

Notei Onty non-zero reaclions are listed.

Load Combination
X'Xtuis Reaclion k

@ Ease @ Top

Y'Y tuis Reaction

@ Base @ Top

Axlal Reaciion

@ Base

My - End ltloments k-ft

@ Base @ Top

l!4x -End l,4omenls

@ Base @ Top

0 Only
+Ddr
+D+S

+D+0.7501r

*D*0.750S
*0*0.60W 0.458

+0+0.750L+0.150w 0.343
+D+0.750S+0.450W 0.343

{.60D+0.60W 0.458
+0.600

k 0nly
S Only

Wonly 0.763

l,larimum Defleclions for Load Combinatiom

0.458

0 343

0 343

0 458

1.232

3 116

5.010

2.645

4 066

2.255

3.412

4.833

1.762
0.739

1.884

3.778
1.7040.763

Load Combinaton Max X-X Deiedion Distance Max. Y-Y Deiedion Distance

0 Only
+D+Lr

+D+S

+0+0.7501r
+D{.750S
+Dr0.60W
+0+0.7501r+0.450W

*o{.750S+0.450W
+0 600+0.60W

{.60D
Lr only
S Only

W onty

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0 0000 in

0.2223 in

0.1667 nr

0.1667 in

0.2223 ir
0.0000 in

0.0000 in

0.0000 in

0.3705 in

0.000 lt
0.000 fr

0.000 ft
0.000 fl
0.000 ft
6.795 ft
6.795 fi
6.795 fr

6 795 ft

0.000 fi
0.000 fr

0.000 ft
6.795 fr

0.0000 in

0.0000 in

0.0000 in

0.0000 ii
0.0000 in

0.0000 in

0.0000 in

0.0000 in

0 0000 in

0 0000 in

0.0000 in

0.0000 in

0.0000 in

0 000 ft
0.000 fr

0.000 fr

0.000 ft

0.000 fr

0.000 n

0.000 ff

0.000 fl
0.000 ff

0.000 t
0.000 t
0.000 ft

0.000 fr



Title Block Line 1

You can changethis area

using the "Settings'menu item

and then using the 'Printing &

Title Block' seleclion.

Title Block Line 6

Project Title:
Engineer:
Project lD:
Project Descr:

52

Printed: 9 SEP 2021. 1:36Plv,l

Wood Column l-rle: cahrll.ec6

Sotuare copyrhht ENERCALC, lNC. 1812020, Buildl2.20.5.31

DESCRIPTION: SW CoIUmn - Bents A&O

Sketches
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Project Title:
Engineer:
Project lD:
Project Descr

53

Pnnted: IsEP2021. 2:17PM

Wood Column Soi*are cDpyrighl ENERCALC, lNC. 19812020, Buildl2.A.5.31
Engineering & Technical Sewices, lncLic. # : XW46009356

DESCRIPTIoN: SW Column W Dormer - Bents B&C

Code Referorces

Calculations per 2012 NDS, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used: IBC 2018

General lnformation

Analysis Method: Allowable Stress Design
End Fixities Top & Bottom Pinned
overallcolumn Heiqht 13.5 ft

( used fc)r nan-slender calculatians )
Wood Species Douglas Fir-Larch
Wood Grade No.1
Fb* 1,200.0psi Fv 170.0 psi

Fb- 1,200.0psi Fl 825.0 psi

Fc-P l 1,000.0psi Density 31.210 pcf

Fc - Pep 625.08si
E : Modulus of Elasticity . x'x Bending y-y Bending

Basic 1,600.0 1,600.0
lvinimum 580.0 580.0

Wood Section Name 6x8
Woodcradingilt4a.ui GradedLumber
Wood Member Type Sawn

Exad Wddt 6.0 in Allow Stress Modficatjon Factors
EIad Deph 8.0 in CforcvtxBending 1.0

Area 48.0 in^2 Cfor Cv for Compression 1.0
l, 256.0 ir^4 Cf or Cv for Tension 1.0
ly 144.0 in^4 cm: W6l Use Faclor 1.0

Ct : Temperatrre Factor 1.0

Axial Ctu: Flat Use Fado( '1.0

Kf: Built-up columns '1.0 xrsisj2
1 ,600.0 ksi Use Cr ; Repetitive ? No

Brace condition for deiection (buckling)along columns i

X-X (width) axis I unbracod L€ogh (, hckling ABOUT Y-Y Axis = i3.5 fl, K = 1

Y-Y (depth) axis : Unbmced Lengfi lor hdling ABOUT x-X Atis = 13.5 fl, K = 1

Service loads entered. Load Fscto6 will be applied fo. calculations.Applied Loads

Column self weight included : 140.445 lbs ' Dead Load Faclor
AXIALLOADS,.,

HammerTruss Rafter:Axial Load at '13.50 ft, 0 = 0.490, 1r=0.880,S=1.830,W=0.790k
Hammer Beam: Axial Load at 13.50 ft, D = 1.660,lr = 2.740,3 -- 5.720, W = 2.480 k
Dormer Rafter: Axial Load at 1 3.50 fl , D = 0.450, Lr = 0.80, S = 1.60, W = 0.720 k

BENDINGLOADS,..
Lat. Uniform Load creating Mx-x, W = 0.1130 Ufi

DESTGI{ SUittt{ARv

Bending & Shear Check Results
PASS Max. Axial+Bending Slress Ratio =

Load Combination

Goveming NDS Forumh
Localion of max.above base

Al marimum location lalues arc . . .

Applied Aial
Applied Mx

Applied [,4y

Fc:Allowable

0./t487 : 1

+D+S

Comp Only, fclFc
0.0 fr

11.890k
0.0 k-fr

0.0 k-ft

552.05 psi

Maxlmum SERVICE Lateral Load Reactlons . .

Top along Y-Y 0.7628 k Bottom along Y-Y 0.762
Top along X-X 0.0 k Bottom along X-x 0.

Marimum SERVICE Load Lateral Defeclions . . .

Along Y-Y 0.2084 in at 6.795 ft above base

forloadcombinatjon : W only
Along X-X 0.0 in at 0.0 n above base

for load combination i n/a

Other Facto6 lsed to calculate allowable 5tr6g€5 . . .

Bendino Cofiorcssion

8k
0k

PASS l\,laximum Shear Stress Ratio =
Loed Combinalion

Localion of ma-x.above base

Applied oesign Shear

Allol/able Shear

0.05258:1
*D,0.60W

0.0 fr
'14.302 psl

272.O psl

Tension

Load Combination Results

Load Combination r-D r.p
l\,,laximum Axial+ Bendino Stress Ratios

Stress Ratio Status Location
Maximum Shear Ratios

Stress Ratio Status Location

D Only
+D+Lr
+D+S
+D+0.7501r
+D+0.750S
+D+0.60W
+D+0.750 Lr+o.450W

0.900
1.250
1.150
1.250
1.150
1.600
1.600

0.573
0.450
0.480
0.450
0.480
0.366
0.366

0.1 107
0.2654
0.4447
o.2244
o.3624
o.2012
o.2794

PASS
PASS
PASS
PASS
PASS
PASS
PASS

0.0ft
0.0fr
0.0ft
0.0ft
0.0ft

6.795ft
6.705ft

0.05258
0.03943

Title Block Line 1

You can change this area

using the'Setlings" menu item

and then using the'Prinling &

Title Block" selection.

Title Block Line 6
Fite

PASS
PASS
PASS
PASS
PASS
PASS
PASS

0.0
0.0
0.0
0.0
0.0

13.50 ir
'13.50 fr
13.50 ft
13.50 it
13.50 ft

0.0 ft
0.0 ft



Title Block Line 1

You can change this area

using the "Settings'menu ilem

and then using the'P nting &

Title Block' selection.

Title Block Line 6

Project Title:
Engineer:
Project lD:
Project Descr:

54

Print€d 9 SEP 2021. 2 17PM

Wood Column ENERCALC, lNC. 19&120m Buildl2.m.5.31

oESCRIPTIoN: SW Column W Dormer - Bents B&C

Load Combination Results

Load Combination cp cp
lvaximum Shear Ratios

Stress Ratio Stalus Location

+D{.7505+0.450W
+0.60010.60W
+0.600

lraximum Reaclions

1.600
1.600
1.600

0.366
0.366
0.366

0.4055
0.1850

0.05844

PASS
PASS
PASS

6.705ft
6.705fl

0.0 ft

0.03943 PASS 0.0 ft
0.05258 PASS 0.0 ft0.0 PASS 13.s0 ft

Note: Only non-zero reaclions are listed
X-X tu,s Readion

@ Ease @ Top

Y-Y Aris Reaclion

@ Base @ Top

Arial Readion

@ Base

k My - End [,{oments k-ft

@ Base @ Top

Mx - End Momeols

@ Base @ TopLoad Combinalion

D Only
+O+Lr

*OnS
*D*0.7501r

+D+0.750S

+0r0.60W
+D+0.7501110.450W

+D+0.750S+0.450W

+0.60Dr{.60w
+0.60D

LrOaly

S Onfy

WOnly

Itlaximum Deflections for Load Combination!

0.4s8

0.343

0.343

0.458

0.458

0.343

0.343

0.458

2.740
7.160

11.890

6.055

9.603

5.134

7.851

11.398

4.038

1.644

4.420
9.150

3.9900.763 0.763

Load Combinaton Max. X-X Deffedion Distanc! Max. Y-Y Deffedion Distance

0 Only
*D*Lr
+t)+S

*0*0.7501r
*O*0.750S
*D*0.60W
*D+0.7501r+0.450W
*D+0.750S,0.450W
*0.60D*0 60W

{.60D
Lronly
S only
Wonly

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0 0000 in

0 0000 in

0 0000 in

0 0000 in

0 0000 in

0 000 ft

0 000 ft
0.000 ft
0 000 fr

0.000 fr

6.795 fr

6.795 fr

6.795 fr

6.795 fr

0 000 n

0.000 ff

0.000 ft

6.795 n

0 000 ft
0.000 ft

0.000 ft
0 000 ff
0 000 fl
0.000 fr

0 000 ft
0 000 fl
0.000 fr

0.000 fl
0.000 fl
0.000 fl
0.000 fr

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 ii
0.1250 ii
0.0938 in

0.0938 in

0.1250 in

0.0000 in

0.0000 in

0.0000 in

0.2084 in

l\laximum A.xial + Eending Stress Ratlos
Stress Ratio Status Localion



Title Block Line I

You c€n change this area

using the "Setlings" menu ilem

and then using the "P nting &
Tille Block' selection.

Line

DESCRIPTION: SW Column W Dormer - Bents B&C

Sketches

Project Title:
Engineer:
Project lD.
Project Descr.
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Pnnred 9 sEP 2021 2 17PM

Engineering & Technicel SeruiceB, lncLic. #: KW{6009356
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Title Block Line 1

You can change this area

using the "Setlings'menu item

and then using the'P nting &

Title Block' selection.

Title Block Line 6

Project Title:
Engineer:
Project lD:
Project Descr:

56

Sohrae copyrohl ENERCALC, lNC. 19812010, BuildlZm.5.31Wood Column
EnginaanngE-aafr niaai services,lncLlc. #: KW-050O9355

DESCRIPTIoN: SW Column - Bents B&C

Code Refer"nces

Calculations per 2012 NDS, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used: IBC 2018

General lnformation

Analysis Method: Allowable Stress Design
End Fixities Top & Bottom Pinned
Overallcolumn Height 13.5 fl

( Used far non-slender calculattons )
Wood Species Douglas Fir-Larch
Wood Grade No.l
Fb+ 1,200.0psi Fv 170.0 psi

Fb- 1,200.0psi Ft 825.0 psi

Fc-Prll 1,000.0psi Density 31.210 pcf

Fc - Perp 625.0 psi

E ; Modulus of Elasticity . . . x-x Eending y-y Bending

Basic 1,600.0 '1,600.0
l\y'inimum 580.0 580.0

Applied Loads

Wood Section Name 6x8
Wood Gradingn/anuf. Graded Lumber
Wood Member Type Sawn

E&ctwidh 5.0 in Allow Stress Modmcation Factors
Exact Deptr 8.0 in Cfor Cv for Bonding '1.0

Area 48.0 in^2 Cfor Cv tu Compr6sion 1.0

lx 256.0 in^4 Cf q Cv fin Tension 1.0

ly 144.0 in^4 Cm:WetUs€ Fador 1.0
Ct: TempeBture Fador 1.0

Axiat Ctu rFlaluso Fador 1.0
Kf : Built-up columns 1 0 NDs1532

1,600.0 ksi Use Cr i Repetitive ? No

Brace condition for deflection (buckling)along mlumns ;

X-X (width) axis : Unhrced L€ngfi tx hrddng ABOtf Y-Y Ais = 13.5 ft, K = 1

Y-Y (depth) axis : Unbraced Lengh kl. buc$ng ABOUT X-X tuis = 13.5 fr. K = 1

rvice loads entered. Load Factors will be applied for calculationsSe

Column self \.\€ight included : 140.445 lbs ' Dead Load Faclor
AXIALLOADS-,,

Hammer Truss Rafter:Axial Load at13.50 ft, 0 = 0.560, 1r=1.030,S=2.060,W=0.930k
Hammer Beam: Axial Load at 13.50 ft, D = 1.250, Lt = 2.090, S = 4.240, W = 1.880 k

BENDINGLOADS,..
Lat. Uniform Load creatino Mx-x, W = 0.1130 Uft

OESIGI{ SUMII{ARY

Bending & Shear Check Results
PASS Max. Aial+Eending Stress Ratio =

Load Combinaton

Goveminq NDS Forumla

Locaton of rnax.above base

At maximum lo@tion values are .

Applied Axial

Applied ltlx
Applied [,{y

Fc : Allor/able

Load Combination Results

0.3114:1
+0+S

Comp Only, fcJFC
0.0 fl

8.250k
0.0 k-ft

0.0 k-ft

552.05 psi

PASS Maximum Shear Stress Ratio =
Load Combinalion

Lo{alion of mar.above bas€

Applied Design Shear

Allorvable Shear

0.05258 :'l
+D+0.60W

0.0 fr

14.302 psi

272.O psi

Maximum SERVICE Lateral Load Reactlons . .

Topalong Y-Y 0.7628 k Bottom along Y-Y 0.7628 k

Top along X-X 0.0 k Bottom along X-X 0.0 k

Maximum SERVICE Load Lato6l Defeclrons .. .

Along Y'Y 0.2084 in at 6.795 fr above bas€

forloadcombinaton i W only
Along X-X 0.0 in at 0.0 fr above base

for load .ombinaton i n/a

othor Faclols used to calculate allowable Stresses ,.,
Bending Comoressio.r Tonsion

Cn Co
[,4aximum Axial+ Bendino Stress Ratros

Stress Ratio Status Location
Maximum Shear Ratios

Stress Ratio Stalus Location

0
1

I
1

I
1

1

1

900
250
150
250
150
600
600
600

0
0
0
0
0
0
0
0

450
480
450
480
366
366
366

0.07880
0.1879
0.31 14
0.1590
0.2519
0.'1798
0.1978
o.2826

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

6.795ft
6.705it
6.705 ft

0.0
0.0
0.0
0.0
0.0

5258
3943
3943

0.0
0.0
0.0

0.0ft
0.0ft
0.0 fl
0.0 ft
0.0ft

13.50 fi
13.50 ft
13.50 tr
13.50 fr
13.50 fr

0.0 ft
0.0 ft
0.0 ft

Pd6ted: I sEP 2021 1 54PM

lle:cSnIl.ecb

Lo_a! Qqqlllqlgn
D Only
+B-r
+O+S
+O+0.7501r
+D+0.7505
+D+0.60W
+D+0.750k.0.450W
+O+0.7505+0.450W

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



Tille Block Line 1

You can change this area

using lhe'Settings' menu item

and then using he'Printing &

Tille Block' selection.

Title Block Line 6

Project Titlel
Engineer:
Project lD.
Project Descr

Printed: 9 SEP 2021 1:54PM

Wood Column SoflB€e copyright ENERCALC, lNC. 198120m, Bulld:12.20.5 31

Engineering & Technical Services, lncLic. #: KW-06009355

DESCRIPTIoN: SW Column - Bents B&C

Load Combination Results

Load Combination
[raximum Axia] + Bending Stress Ralios

Stress Ralio Staius Location

l\y'aximum Shear Ratios

Stress Ratio Status Localionce cp
rO 60DrO 60W
+0 600

Maximum Reaclions

366
Jbb

600
600

0
0

0.'1710
0.M159

PASS
PASS

6.795 ft
0.0 ft

X-X Aris Reaclion

@ Base @ Top

Y-Y Aris Reacton

@ Ease @ Top

A-xial Readion

@ Ease

Itly-End Moments k ft
@ Base @ Top

k l\,lx - End Moments

@ Base @ TopLoad Combination

D 0nly
+D+Lr

*0+S
*0+0.7501r
+0a0.7505
*D+0.60w
*0+0.7501r*0.450W
*0*0.750s*0.450w

'0.600*0.60W
.0.600
L. Only

S Only

W only

Maximum Deflections for Load Comblnatlons

0.458

0 343

0 343

0 4s8

0.458

0 343

0 343

0 458

1.950

5.070

8.250

4 290
6 675

3 636

5.555

7.U0
2.856

1.170

3.120

6.300

2.8100.763 0.763

Load Comb natron l',trax X-X Deflection Distance fiy'ax. Y-Y Defedion Distance

D only
+0+r
*0*S
+Di0.7501r
+Dr0.750S
ro+0.60w
+0+0.7501r+0.450W
{o+0.750s+0.450w
r0.600{.60w
r0.600

Lr only
S only
W only

0.0000 in

0.0000 in

0.0000 in

0 0000 in

0 0000 in

0 0000 in

0 0000 in

0.0000 in

0 0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.000 ft
0.000 fr

0.000 fl
0.000 ft
0.000 fl
0.000 ft
0.000 fl
0.000 fl
0.000 fr

0.000 ft
0.000 ft
0.000 ft
0.000 ft

0.0000 in

0.0000 in

0.0000 in

0.0000 ifl

0.0000 in

0.1250 in

0.0938 in

0 0938 in

0.1250 ii
0.0000 in

0.0000 in

0.0000 ill

0.2084 in

0.000 ft

0.000 ft

0.000 fr

0.000 t
0.000 fr

6.795 fr

6.795 fr

6.795 fr

6.795 fr

0.000 fr

0.000 ft
0.000 fr

6.795 ft

57

l_rlercahrll.ecti

0.05258 PASS 0.0 fr0.0 PAss 13.50 ft

Notei Only non-ze.o reaclions are listed.



Tille Block Line 1

You can chaage this area

using the'Settings" menu item

and then using the "Printing &

Title 8lock" seleclion.

Project Title:
Engineer:
Project lD:
Project Descr:

5B

6 Pdnted: I SEP 2021. 1:54PM

DESCRIPTION

Sketches

SW Column - Bents B&C

Lic. # : KW.O6009356

+X
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Wood Column

Load I

it



tll|tutraq I Ldrnrd S.r,l!r. nc

?121$9nAv./m8n308
T.r S0 576.J100

hdr. (60:r a$l290 fu 16{5 i a9AU99

Client: Legacy Post & Beam Job #: CCAO62I
59Job Name: Lawson Entertaining Barn Date: 9130t2021

Loc, tion: Clenelg, MD Designed by: CMN

Footinq Desiqn

Frostwall @ Column B&C W Dormer (P value from P. 54)

P = 11890

11890 # I
Frost Wall = 4

'1500 psf =
ftx2

7 .927 ft
ftx 2 16.00 sqft - Okay

Frostwall @ Column A

P = 5010

5010 # I
Frost Wall = 4

(P value from P. 51)

#
1500 Psf =

ftx2
3.34

ftx
ft

2 16.00 sqft - Okay

Frostwall @ Column B&C (P value from P. 57)

P=
8250 #
Frost Wall =

8250

4

#
'1500 Psf =

ftx2
5.5 ft

2ftx 16.00 sqft - Okay



24 LATERAL FORCE.RESISTING SYSTEMS

shall be permitted to be used to resist seismic and wind
forces. The size and spacing of fasleners at shear wall
boundaries, panel edges, and intermediate supports
shall be as provided in Table 4.3A. The shear wall shall
be constructed as follows:

l. Panels shall not be less than 4' x 8', except at
boundaries and changes in framing. Framing
memben or blockhg shall be provided at the
edges ofall panels.

2. Nails located at least 3/8" from edges and ends

of panels. Maximum nail spacing of 6" on cen-
ter at panel edges. Maximum nail spacing of 6"
on center along intermediate fiaming members
for 3/8" and 7/16" panels installed on studs
spaced 24" on center. Maximum nail spacing
along intermediate framing of 12" for thicker
panels or closer stud spacings.

3. 2" nomiral or wider framing thickness at ad-
joining panel edges except that 3" nominal or
wider framing thickness and staggered nailing
are required where:
a. Nails are spaced 2" on center or less at ad-

joining panel edges, or
b. lOd nails having penetration into framing

of more than l-%" are spaced 3" on center,
or less at adjoining panel edges, or

c. Required nominal unit shear capacity ex-
ceeds 700 plf in seismic Desig4 Category
D, E, or F.

4. Maximum stud spacing of 24" on center.
5. Wood structural panels shall conform to the re-

quircments for its type in DOC PS I or PS 2.

4.3.7.2 Particleboard Shear Walls: Shear walls
sheathed with particleboard sheathing shall be permit-

ted to be used to resist wind forces and seismic forces
in Seismic Design Categories A, B, and C. The size and
spacing of fasteners at shear wall boundaries, panel

edges, and intermediate supports shall be as provided ia
Table 4.3A. The shear wall shall be constructed as fol-
lows:

1. Panels shall not be less than 4'x 8', except at
boundaries and changes in framing. Framing
members or blocking shall be provided at the
edges ofall panels,

2. Nails located at least 3/8" from edges and ends
of panels. Maximum nail spacing of 6" on cen-
ter along intermediate framing members for
3/8" panels installed on studs spaced 24" on
center. Maximum nail spacing along intermedi-
ate framing of 12" on center for thicker panels
or closer stud spacings.
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2" nominal or wider ffaming thickness at ad-
joining panel edges except that 3" nominal ol
wider framing thickness and staggered nailing
are required where:
a. Nails are spaced 2" on center or less at ad-

joining panel edges, or
b. lOd nails having p€netration into framing

of more than 1-%" are spaced 3'on center,
or less at adjoining panel edges.

4. Maximum stud spacing of 24" on center.
5. Particleboard shall conform to ANSI 4208.1.
4.3.7.3 Fiberboard Shear Walls: Shear walls

sheathed with fiberboard sheathing shall be permitted
to be used to resist wind forces and seismic forces in
Seismic Design Categories A, B, and C. The size and
spacing of fasteners at shear wall boundaries, panel

edges, and intermediate supports shall be as provided in
Table 4.3A. The shear wall shall be constructed as fol-
lows:

l. Panels shall not be less than 4' x 8', except at
boundaries and changes in framing. Framing
members or blocking shall be provided at the
edges ofall panels.

2. Nails located at least 3/8" from edges and ends

of panels. Maximum nail spacing of 6" on cen-
ter along intermediate framing members.

' 3. 2" nominal or wider framing at adjoining panel

edges.
4. Marimum stud spacing of 16" on center.
5. Minimum length of galvqnized roofing nails is

l-/," for %" thick sheathing and l-%" for
25132" thick sheathirg.

6. Fiberboard sheathing shall conform to either
AHA 194.1 or ASTM C 208.

4.3.7.4 Gypsum Wallboard, Glpsum Veneer Base,
Water-Resistant Backing Board Glpsum Sheathing,

Gypsum Lath and Plaster, or Portland Cement Plasler

Shear Walls: Shear walls sheathed with gypsum wall-
board, gypsum veneer base, water-resistant backing
board, gypsum sheathing, gypsum lath and plaster, or
portland cement plaster shall be permitted to be used to
resist wind forces and seismic forces in Seismic Design
Categories A through D. End joints of adjacent courses
of glpsum wallboard or sheathing shall not occur over
the same stud. The size and spacing of fa.steners at
shear wall boundaries, panel edges, and intennediate
supports shall be as provided in Table 4.3B. Nails shall

3

I

be spaced not less than 3i8" fiom edges and ends of
panels. Wood framing shall be 2" norninal or wider. I I

4.3.7.4.1 Cypsum Wallboard. Glpsum Veneerl !

Base, Water-Resistant G)?surn Backing Board: Gyp-

I
AMERICAN WOODCOUNCIL



\ G": = aPparent shear wall shear stiffness for
side Z kips/in. (from Column A, Tables

4.3A" 4.38, or 4.3C)

K* = mininxrm ratio of v",/G", or v"r,/G",

v"1 = norinal unit shear capacity for side l,
lbs/ft (from Colwnn A, Tables 4.3A, 4.38, or
4.3C)

v", = nominal unit shear capacity for side 2.

lbs/ft (from Column A" Tables 4.3A, 4.38, or
4.3c) ,

v* = Combined nominal unit shear capacity of
two-sided shear wall for seismic design,

lbs/ft

4.3.3.2.2 Nominal unit shear capacities for shear

walls sheathed with dissimilar materials on the same

side of the wall are not cumulative. For shear walls
sheathed with dissimilar materials on opposite sides,

the combined nominal unit shear capacity, vsc or vwc,

shall be either two times the smaller nominal unit shear

capacity or the larger nominal unit shear capacity,'q whichever is greater.

Exception: For wind design, the combined
nominal unit shear capacity, v*", of shear
walls sheathed with a combination of wood
structural panels, hardboard panel siding, or
structual fiberboard on one side and gypsum
wallboard on the opprosite side shall equal thc
sum of the sheathing capacities of each side
separately.

4.3.3.3 Summing Shear Wall Lines: The nominal
shear capacity for shear walls in a line, utilizing shear
walls sheathed with the same materials and construc-
tion, shall be permitted to be combined if the induced
shear load is distributed so as to provide the same de-
flection, 6"., in each shear wall. Summing nominal unit
shear capacities of dissimilar materials applied to the
same wall line is not allowed.

4.3.3.4 Shear Capacity of Perforated Shear Walls:
The nominal shear capacity of a perforated shear wall
shall be taken as the nominal unit shear capacity multi-
plied by the sum of the shear wall segment lengths, XL1,

and the appropriate shear capacity adjustment factor,
C., fiom Table 4.3.3.4.

-
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C)
m
i
m
t2
ln
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o
o
m
3o

h/3 ht2 2ht3 5h/6
2', 8

43'
4'-0
5' 0'

5'- 4',

6'- 8',

6'-8'
8'-4'

r.00
1.00

r.00
1.00

1.00

1.00
1.00

1.00

1.00

1.00

0.69
0.7t
0.74
0.77
0.80
0.83
0.87
0.91

0.95
1.00

0.53
0.56
0.59
0.63
0.67
0.11
0.77
0.83
0.91

1.00

0.43
0.45
0.49
0.53
0.57
0.63
0.69
o.77
0.87
1.00

SPECIAT DESIGN PROVISIONS FOR WIND AND SEISMIC 2L

I

Table 4.3.3.4 Shear Gapacity Adlustment Factor, C.

Wall Height, h
Maximum O

8' Wall
l0'Wall

Pcrcent Full-H t Sheathin Eff€ctiYe Shear Ratio
0.36
0.38
0.42
0.45
0.50
0.56
0.63
0.71
0.83
1.00

L The m,aaimurh opening hci8ht shall bc takcn as lhe maximum opening clear hei8ht in a perlorated shear wall. Wherc areas above snd,/or bclo* an opcning
r.maiE unsh.athe4lhE heiSht ofcach opcning shall bc dcfincd es thc clcar heighl of th€ opcning plus lhe unsheathcd .reas.

2. The sum of the lcl8rhs of the pcrfor.tcd shcar wall seSmcnt! divided by th€ total Lngth of th€ pcrforated shc€r vrall-

h

8',- 0"
l0' - 0'

l0o/o

20%
30%
40o/o

50%
600/o

7OYo

80%
90%
100%

!

airFQlaaNr FnaEsr & P6PFF) 6cqrr.rlTroNr

I
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No

Ei
t?ta
l-
TIo
7o
1"1!
ttl
2o
=z
G)
o
o{
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3o

Iable 4.34, Nominal Unit Shear Capacltles for Wood-Frame Shear Walls1,3

Wood-based Panels (Excludlng Plywood for G")a

a
sErsMtc wlNO

P.n.l Edge Fa3t6ner Sprchg (ln.) Panol Edgo Fa6lsno. Spacing

6 4 3 6 4 3 2

G. G. G. c. l

(plt) (kip!/ln.) (pl0 (klp3/ln.) (prr) lkip.In.) {pl0 (klp!fln.l | | (pD (pl0 (plr) (plr)

13.0 600 180 780 230 1020 350 560 840 r 090 1430

4AO

510

560

19.0

16,0

ta,0

f20
790

a@

21.0

21 0

r6.0

920

1010

1l(,0

30.0

270
2i.0

1220
1340

1a@

43.0
40.0

37.0

645
715

745

1010

1105

1205

1290

1415

1540

1710

1675

2045

680 220 1420 200 1330 360 1110 51.0 I I ,60 1860 2435

360

400

13.0

11.0

540
6m

160
15.0

700

780

240
20.0

900
1020

37.0

32.0

505

560

755

8,10

s80
1090

1260

1430

4go

520

170
r5.0

13.0

a4
700

76t)

25_0

u.o
,90

820

0m
980

310
28.0

25.0

,060
I170
1260

a5.0
42_O

39.0

6r5
670

730

895
980

1065

1150

1260

1370

1aa5

16a0

17gO

620

6m
22.O

190
920

1020

300
260

r200

t330
370
330

t5/r0

1rao

52.O

48.0

370

950

1290

1430

1680

1A60

2155

2435

240

320

130
16,0

420
460

16.0

1a.0

550

620

17.0

200
f2a
820

21.O

220
300
450

590
670

770

870

1010

11aO

240 15 0 360 170 190 220 6,45

2?t
280

160
18 0

340

420
200
200

480 210
x2.o

630

700

230
21.O

365

390

530
5SO

670
?55

880

9e!
370

400

21.0

2i.0
s50

6t0
23.0

230
f20
790

21.O

24.0

920
10a0 26.0

520

560

110
455

1010

1105

1290

1455

50 520 475 645 730

360 480 50 55 50s 670 755

sc.4.3.6. For spccific r.quiremcr s, rc.4.3.7.1 for wood structurtl prncl shcar wrll3, 4.3.7.2 fo, piniclcbo&rd shcrr walls. and 4.3.7.3 for 6bcrboerd 6hc.r wallr.

dirD!trsion across studs.

AdjusEr.rt Frc-tor = [I - (0.5 - G)1, whcn G = Spccilic Cravity of th. f ming lumbcl fmm dr ]VDS. Thc Spccific Gr.vity Adjusuncd Factor shall trol b. Stalcr tha.n l.

wlrcn plywood paftls srE usod, G. vrtocs shrll bc d.tcrmincd in accordam! widl ApFndix A.
5. whcle moisurc coritcnt of th. ftming is gralcr lbin I 9% at tim€ of fatiication. G. vslucs shrll bc multiplicd by 0.5.

4
z
=ooo
o
a

Shaathlng
Mate.lal

Mlnlmum
ilominal

Pan€l
ThlcknaGs

(inJ

Mlnlmum

in Framlng
(ln.)

Type & Slze

5/16

1582

1.3/A

15t32 1-1t2

916
3A

1u2
1.3r/8

1r32
19rJ2

1-14

5n6
3/B 1-3,!

X{l (0.h6ne.il o.he,
6d

(M'S'Ed.lr3r
3/8 6d

v8
112

ad

1n
t8

112

25t32
8d crrnrnon or I I F. lptv

,enig mr (0.12C r
1-ra" ldlg r 7/!0' h.rd)

i-

1

6d

8d cdrYrsr o. I t gE. g.lv.
.oofirg MII (0.120. t

1-lU lqE x 7/1 r h.to 5.5
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Table 4.3B Nominal Unit Shear Gapacitles for Wood-Frame Shear Wallsr

Gypsum and Portland Cement Plastet

Sh.athing
Fa3t.n6. Tyl)c & Siz€' Slud

Sp&ln9Edge Spaclngr

r6sktant gypsum
backlng board

1t2'

5d cooler (0.086" x'1"5/8' long, 15/64'h€ad) or
wallboad nall (0.086'x 1-5/8' long, 9/32' head)or

0.120'flallx 1-1/2" long, min. 3E' h66d

7

7'

7',

21'

24

18"

16'
16',

No. 6 Type S or W drywall 3c.e1vs 1-1/4' lono

u1?
4t16'

4112'

N1T
8t12'

16'

16'
24'.

't6"

16'

Uock6d

blocked

bbck€d

5/8'

6d cool€r (0-09? x 1-718" Iong, 1/4'head) or
wsllboad naii (0.0915'x 1-718' lonS, 19/Al'head) or

0.120' nailx 1-3,1'long, mln. 3/8' head

1.

7'

24"

24.

16',

l6'

No. 6 Tlpe S o. w dD/wBllscrervs 1'114'lons 8l1T
8J17

16'

16'

5/8'

(rwo-Ply)

Bass pi/-sd cooler (0.092 )( 1'7l8' long, 1//l'head) or
s€llboad nail (0.0915' x 1-718' long, 19/64'h€ad) or

0.120" nsilx 1-3/4'lon!, min. 3/8' head

Faco plrSd cooler (0.113"x 2-318' long, 0.281' haad) or
wellboad nsil (0.113'x 2-318" long, 3/8'head) or

0.120' nailx 2-318" loog, min. 3/tr haad

aase: 9'

16',

Gypsum shsathing

112" t2'x8'

112'x4
7"

24"

& galvanized cooler (0.092 r 1-718'long, lll'h€ad) or
wallboard nail (0.0315'x l-716' long, 13164" h€ad) or

0.120' nailx 1-3/4'long, min- 3/8" head
blocked

Gypsum lalh, plaln 3/8' lath
6nd 112"

0.092'r 1-116'long, 19/64" h66d, gypsum wallboed bluod nallor
0.120" nallx 1-114" long. mln 3/8'head

ExpaM6d metalor

7ta" 160.120. nailx l'1lz long,7/16'head

sF.ific raqu irrmcnts, sc! 4.3.7.4.
2. TyF S or W drywall scrcws shall conform to rEquir.mcnts ofASTM C 1002,

sw:rrs^s eNrrsrsf u-3cuol'rv83rv1

o
!
motr
o
tnIo2
tFo
sIo2o
tto
7

=z0
zo
o
tro
3
6

N\l

SEISMIC

(Dln
G.

{tio!/ln.l
150

220
200

250

250

300

4.0

6.0

5.5

6.5

6.5

7.5

3.5

8.0

8.0

4.O

5.0

230

290

290

350

6.0

7.5

8.5

110

180

4.0

50

500 110

4.O

350

200

8.5

5.5

400 95

200

360 9.0

B

WTID

Iolt)
r50

220
200

250

250
3@

1m
320

310

140

't 80

230

2S0

290

3s0

140

180

s00

150

350

200

400

200

360

!
z
I

-l

ig
8
o

rererrr I

rhrdoor. 
I

I

t

0.120" nailr 1-4V4" long, 7/16'h€ad, diamond-poiol galvaniz6d

5A' x 4' 16"

120

320

310

140

'r80

150

5.5

5



NoTable 4.3C Nomlnal Unit Shear Gapaclties for Wood-Frame Shear Wallsl

Lumber Shear Walls

6
z
ooo

8

Sheathing
Material

Sheathing
Nominal

Dimensions

Type, Size, and Number of Nails per Board

Nailing at lntermediate Studs

(nails/board/support)

Horizontal
Lumber
Sheathing

1x6 & smaller

1xB & larqer

2^8d common nails (3-8d box nails)

3-8d common nails (4-8d box nails)

3-8d common nails (5-8d box nails)

4-8d common nails (6-8d box nails)

Diagonal Lumber
Sheathing

1x6 & smaller

1xB & larqer

2€d common nails (3-8d box nails)

3-8d common nails (4-8d box nails)

34d common nails (5-8d box nails)

4-Bd common nails (6-8d box nails)

Double Diagonal
Lumber
Sheathing

1x6 & smaller

'l x8 & larqer

2-8d common nails (34d box nails)

3{d common nails (4-8d box nails)

3{d common nails ($8d box nails)

44d common nails (G8d box nails)

Vertical Lumber
Siding

1x6 & smaller

1xB & larger

3-8d mmmon nails (53d box nails)

4-8d common nails (6-8d box nails)

2-8d common nails (3-8d box nails)

3-8d common nails 4-8d box nails

A

sEtsMtc

G"

(pl0 (kips/in.)

100 1.5

600 6.0

'10.0

90 1.0

B

WIND

(plfl

140

840

1680

125

For spccific rEquiremcnrs, see 4.3.7.5 rhrough 4.3.?.8.
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Naillng at Shear Wall Boundary
Members

(nails/board/end)

I

1200



StrongTiecs/cMsT/cMsTc/csHP

Coiled Straps (cont.)

Dffiffi"ffiT,H}fffio,7-.'*- s*,H*'f,, E

s)

Many o{ tl€se p.o<trds aa +gov€d lof ilstdstoar
with StrydE-orir€' SD Corrl€clor s.r€\rrs.
See pp. 34a-352 ftr rnor€ i{qrnalim.

ilodel
ilo. TotalL Ga.

DF/SP SPF/HF Allox.D16
TqrEioo Loarb

060)

Code
861.Fastenels

(in.)
End Longth

(inJ
faslenrrs

(inJ
End l-cngth

(in)

CMST12 40' 12
174) 0.162 ,2th 33 (841 0.162 t 2h 38 I2r5

tBc,
FL, LA

(86)0.148 x 2h 39 (98)0.u8 r 2h 44 9,215

CMST14 52h 14

(56)0.162r 2% (66)0.162 r 2r,t 30 6,475

6q 0.148x 2r, 30 1761 0.148 x 2tA 6,175

CMSTCl6 54 16 (50)0.148 x 37r 2A 158i0.118!37. 25 4,690

cs14 100' 14

l.26) 0.148 x 2\A (30)0.'148 x 2% 2A9

(30) 0J3l x2% (36)0.131 x 2r, 2,490

cs16 150' 16

(20)0.118 r 2,. t1 i.24 0.144 t2h 13 1,705

\22) 0.131 x 2t4 13 (26)0.131 r 2l,{ 15 1,705

cs20 250 20
112) 0.1aB t2h 7 (11)0.118 x2h 1,030

(14)0131r2h I (16)0.131 x2% I 1,030

CSHP]8 75' 18

(14)0.u8 x 2h I (16)0.118 r 2r t0 1 540

(16)0131 r 2h r0 (18)0.131x2h 1l 1,540

CSHP2O t5 2A
\12) 0.148 \ 2th 8 l'14 0.118 \ zth I 1,160

112],0.131x2t4 8 (11)0.131 x 2h 9 1,160

1. See pp. 266-267id S+s and TBs Gffdd Not6-
2, C€blal€ th€ corrEaio( rdJe tor 6 rcdrced n nb€a of nals as loao /s

M. of Mls Us€d - . .atowde Lod = ''''-'------- r Tabb Load
M. ol Nds h Iable

Er(and€. Ci,lSTC | 6 h DFISP w{h 40 rvis toid.
(ldf ol the rEils h @dun€rnb€. b€ng corn€c10d)

,nll"or., .uo = 19 
M" 9@ x 4,690 b. = 3,7sz rb.

50 Nds (r$le)

3. See p. 274 hr dt€nEte ndhg ad lap sdc6 htsnration.
4. F.sLn.r.: l.bl dm€rBio.E are lst€d darnet€. by lerE[h.

S€e pp. 21-22lor lastgler lnicrmalim.

Typical CSHP lnstallation
(CS/CMST simila4
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Typical CSiIP lnstallation
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Si mpson Strcng-Tie. Wood Construction Connectots SIMPSON

H
l^ f"

16

'tg

I
)


