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WOODINVILLE, WA 98072 A (425) 481-6601 oate:_oF 0219 / oF 32
Job Name: Maheshwari free house(Lateral Analysis)
Site Address: 7272 W Mercer Way
Mercer Island, WA
Jurisdiction: City of Mercer Island
Job ID: 9050
Desian Specifications: 2015 IBC
Building Type : Low-Rise
importance Factor; 1 ,
Basic Wind Velocity: 110 mph {ASCE 7-10 Fig 26-1a)
Wind Exposure: B {Strength Design Value)
Roof Snow Loading: 25 . psf Kzt=1.6
Risk Category: Il
Soil Site Class; D
Allowable Soil Bearing: 1500  psf
Analysis Procedure:  Wind: ASCE 7-10 {Envelope Procedure})
Seismic: ASCE 7-10 Equiv. Lateral Force Procedure
Spectral Response Acceleration, Ss; 1580  %g S1 56 %g
Load Combinations: ASD Basic
Building Design Parameters
Roaof DL: 15 psf
FloorDL. 10 psf

v58.07b

ENGINEER'S SEAL IS FOR LATERAL LOAD
DESIGN DUE TO SEISMIC AND WIND FORCES
OF ALL TREE FORT BEAMS POSTS,

AND BRACINGS. ALL OTHER BUILDING DESIGN
IS BY OTHERS.

EXCEPTIONS: NONE
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TSE Engineering Page: 4

WIND ANALYSIS _ Job ID:
9050
FORT FRAMING '
Width = 15 ft. Deck Height = 9 ft
Length = 25 ft. Roof Rise = 3 in 12
; Wind Pressure = 16 psf
TRANSVERSE DIRECTION gh=22.39 psf (strength design)
Kzt=1.6
Wind Force =(PxArea)= 3200 ibs. Kh=0.7
Kd=0.85
LONGITUDINAL DIRECTION h=10
p=gh G Cn
Wind Force =(PxArea)= 1600 Ibs.. G=gust factor=0.85 |
Cn=net force coefficients
(1.5, and 1.7)
SEISMIC ANALYSIS
Deck Width = 15 ft. p= 1
Deck Length = 25 ft. R= 1.5
ft.
SEISMIC WEIGHTS:; W deck = 3750 [bs.
W house= 5160 Ibs.
Sbs= 2/3Ss = 0.980
Cs= SDS/(R/I) = 0.853
BASE SHEAR: V= CsWi= 5820 Ibs. (ULTIMATE)

SEISMIC DESIGN FORCES:

Vy=0CsWtp 0.7 = 4075 Ibs. (ASD)
V,=CsWip07= 4075 Ibs. (ASD)

Wind and Seismic lateral forces are resisted by eight posts with diagonal braces.
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Company : Tri State Engineering, Inc. 8
Designer : Elisee llunga

{ Job Number ' %
sorer coneany  Model Name . Diagenal Brace

Wood Material Propetrties 7
Label Type Database Species - Grade Cm Emod Nu Ther.. Densl...
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Wood Section Sets
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3 [KneeBrace] 4xX4 VBrace Rectangular Wood 2 Typical | 12.25 | 12.505 | 12.505
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Company
Designer
Job Number

sonex copeny  Model Name

. Tri State Engineering, Inc.
: Elisee llunga

: Diagonal Brace

Joint Boundary Cbnditions

Joint Label
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A MEMETSCHER 0OV

Company
Designer
Job Number
«~ Model Name

;. Tri State Engineering, [nc.
. Elisea llunga

. Diagonal Brace

o

Basic Load Cases

BLC Description

Category

X Gravity

Y Gravity

Joint

Point

Distributed

DEAD

None

“None i S

SNOW
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on | oo R ]
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L oad Combinations
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Company
Designer
3 Job Number
« Model Name

. Elisee llunga

FSCHEK COM ;. Diagonal Brace

;. Tri State Engineering, Inc.

I

. _Joint Deflections (Continued)

X fin]

Y {in

Rotation [rad]
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Joint Reactions (By Combination)

Joint Label

X [Ib]
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MZ [k-ft]
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+ Model Name

Company
Designer
Job Number

Diagonal Brace

: Tri State Engineering, Inc.
: Elisee llunga

=P

Member Section Forces

LC Member Label

C

Axiallb]

Shearflb]

Moment[k-ft]

1596.588

-532.601

0
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anpEvachey coveany 0del Name

Company
Designer
Job Number

. Diagonai Brace

. Tri State Engineering, inc.
. Elisee llunga

NS w

Member Section Forces (Continued)

Member Label
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Sec

Axialllb]

Shearllb]

Y TR

529637 .

Qe

Momenﬂk ftE_ ——

_619.216

0
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0
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IR 86 i
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-1.392

7152338 -

90748 T T TTT :-_.:a;';

-394.862

219.697

Wiz T

04852 |

Sos0 T T

-54.862
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Company
Designer

, Job Number
senconeney  HOdel Name

: Tri State Engineering, Inc.
. Elisee llunga

. Diagonal Brace

Member Section Forces {Continued)

LC

Member Label

Sec

Axial[lb]

Shear|lb]

Moment[k-ft]

115

13.815

Q

116 |

__M19 .

4883 |

5965
S

117

-4.056

"~ 5.055

0

118"

504,622 i

25 QBE o s

11¢ 494201 _0 | _ 012 _ -

121

260.46

115.792

g

22T

258421

115.792 |
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255.781

115.792

1247

ST N

2325719 |

514388 =

—-228 i ‘l
T

125

2323.379

514.388
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— ws
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1983957 i [
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-505.463 -

145

-768.493
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Company . Tri State Engineering, Inc. ’5'
Designer . Elisee llunga

Job Number m
«~ WModel Name : Diagonal Brace

Member Section Forces (Continued)}
L ___ Member Label Sec . Axiallib] ____Shearflb] _ Momenfk-ftl e
AT2 4y | Mg e e AT 24 o Tl 088 ] SRR () R T
173 | I 470.308 0| 011 —

175] 3. |  M19 236.014 5,955 - 0 __
A0  E— - 218.15_ -5.955 . Q -
280.28 0 .012

179 1 : - - - — :

to]

oI 23 e N |- fea o [

Member Section Stresses

LC Member Label
S S — :

Axiallksi] Shearlksi] Top Bending[ksi] Bot Bending[ksi]
__.083 | -.042 0 |
RS 049 s i G e P B e
083 YY) -.36
| 248 039 168 .
SRR B 0 3Q e BB B A T e
113 -Q07 | 336

112 o007 [ o [
B Y
223 -.012 08t
09 003 162 _
088 | 003 0
T 0BA T B g e
064 016 138 _
_ 04 | -005 276
038 -.005 0
-007 _ -014. 495 |
00T | 007 T T AT
036 083 474 47
_-03 | _-085 | -503 5
2031 _0 223 -
037 071 517
Sl QA7 004 e 33 el
037 064 -303
-.039 001 _ 216 -
TL039 | -086 | =882

Sis B lo|@N oo s e o~
e

28 e M0

077 0 0

Mo
e
e 030 [ e [R5 |- s i 1= o [R5 [ faai i [ oo IR | 6o o 2 oo o | fein Mo [ e Mo o [0 [ o R [ oo o o oo i s |

o 1 D M15.. S
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Company
Designer
Job Number
Model Name

. Diagonal Brace

: Tri State Engineering, Inc.
: Elisee llunga

16

1:58 PM
Checked By: ﬁz

Member Section Stresses (Continued)

8

D

c .

ol

___Member Label

AXIalrksﬂ

076

__Shearfksil

Too Bendlnqlksﬂ

014

Bot Bendingfksil _
014

078

0

0

{69

. : _7017_:

017

RETT B N

.09

0

w7

01T

089

0

R R

Tms

018

0

018

olololololololoidlobleonico|s

__.02

M8 R

_ms

R N

BV

RISA-2D Version 17.0.0

e 10 o o = o o = e 0 - feo 8| fo o oo I s [ [ e N0 o e 2 e - 53 i [0 - 0910 o e 0 - 63 10 |- e K3 |- fos [ [ o [

021
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s MEMETSCHER coveny MIOdeE] Name

Company
Designer
Job Number

. Elisee llunga

: Diagenal Brace

: Tri State Engineering, Inc.

Member Section Stresses (Continued)

LC

Member Label Sec

Axiallksi}

Shearfksi]

Top Bendinglksi}

02

-.011

Bot Bendinglksi

102

R ¥ kR

196

196
S

103

-.083

0

0

Y

M15

014

014

105

—-.084

4]

0

106

107

.166

108

2165

017

T

o7

i T

109

007

0

0

110

R T T DR e

a7

114

006

0

0

142

M8

057

o

0T

113

056

_018

18

114

056

115

0

1161

mis__

117

18]

119

coplooloplobiociosoloololo

121

123

124

M2

125

426

127 |

e 1 R e ) e

™6 [

UMM

M2

3

".M'13 i

RiSA-2D Version 17.0.0
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Company . Tri State Engineering, Inc.
Designer : Elisee llunga

Job Number  : ' %%Q
~ WModel Name : Diagonal Brace

Member Section Stresses {(Continued)}

' LC Memberlabel

_ Axialiksil  Shearfksil ~ Top Bendinglksi] __Bot Bending[ksi]
=002 | -012 S SN S— -
Q2 e Q02 ] e QG e 7 G e
— .02 =002 1 039 039
SO0 A R 02 | g R R R Ry
4016 L S S SR -
=017 _ S0 S —
oA T e
= VLV SN N1 Y S—
ST S 0 T
0T
L T—
QR
0
o
02
T T

T VI R

166 3 [ Mi6

A1
109
027 |

026
0039
038 5

.019 _
Y

___.018

121 T A—

723 [ miB

FEE :
S0 R0l
Arjoo |

0

478 |5 g e M0

oD S|

—

Py

&
c.o_ro-_i_ool'\b'-—\r.o'-m—\-mh”éww-}'wﬁ:Awm#'mﬁ%

clolbiooioiolobloplododionle

Member Section Deflections Strenqgth

LC Member Label

x [in} y {in] (n) Liy' Ratio
0 _ 019 _ NC
-001 _ -014 NG _
SHHLIQOR et e G T e e N e
=002 =026 B R \ | O S—
VIS .__'005 = -. S __..041 pien 2577
-008 -006_ NC__

© 00~ |G fon [ e [m3 |~

— '.'.002. — .01 — . NC .
—-003. 018 NG
-.008 -.008 NC _
0 =03 8631
__-.001 | =054 |  NC
Q2 G i BRI DARR
_ _-.004 ___-.009 . __NC _
ot 004204 | 1985
T Tegd T T T s T TTTTIIONG
004 -028 | NC
006 |  -008 | NG
| i Q0B e ] e LI 0R T ] S NG S
.008 -.008 7292

(N I R VI

o A o Me

.
~
N [ feo (R foi g |58 oo RS = o o 1 feo o s oo o [ e R3] [oo s [t oo i | |2

RISA-2D Version 17.0.0 [L:\Maheshwari tree house\DIAG. BRACE LONG -Uniform load.r2d] Page 11




Company . Tri State Engineering, Inc. 17
Designer . Elisee llunga :

,  Job Number 3@
«~ ModetName : Diagonal Brace '

Member Section Deflections Strength (Continued)

LC ______ Member Label _

_xfin] v {ini __{m Ly Ratio
.006 .006 -
S QOF e e e 003
008 | " -008
S 008 o - 008
008 _ -.027
009 T L03
009 ~03 )
CEEQOQ e | U TR e i
?002 — r022 — .
L e e 0] O v LA

710 T N Y H

Ba A M2

T M

AQ e ] e M 4 e T

-.003
-.014 013
-.015 008 e
-.017 -023 L \
S017 A0 e N
021 001 |
D13 022 |
011 S8 ]
009 -.002
007 Vu017“
004 1009 [
0 s [ g0 i L
. =013 013
el o & | SRRt D
-.02
=028
-.029
=03
0
0
0
0
0
001
-.001
=003
-.004
0
0
0
0
=001

BT R

46 B o 1 g 5 :-. :....:.; ::;}-_ M16 __:_:_ :_.:\_ :_::

48 “:”ﬁ .. L  _n .;w.ﬁ#i?.~w;  :w; -

55 1 1 _M19 ) .
024 _
- _046 R N
S .—'012 . -
07 S
S S QAT
-032
T L
."."031 1 —
__-.058
07
-.054

VRG] e s M0 e e e

1 N A R

erl 2 | w T

PR 0 .:_:. R R S

026

L =049 i -
=002 057

T 2 | i MBS e

0
0
0

-.062

=001 | -.058

e T R e
_ 053 1 =019

- L e e e R e e A e

86| 2 | M9 _.062 1 =016 |

BB .| | e e Ly e LB e e G R e R

RISA-2D Version 17.0.0 [L\Maheshwari tree house\DIAG. BRACE LONG -Uniform load.r2d]
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Company
Designer

: Tri State Engineering, Inc.
. Elisee liunga

= Job Number
wrne  Model Name

. Diagonal Brace

Member Section Deflections Strength (Continued)

LC Member Label

x [in]

{n} L/v! Ratio

T R E

i

SUEMAZ T

M4 e

VT

Mg T

Ve

._.-_.-001_ L e _-:026. A

.143 e

N [ oo R | oo Mo [aon Mo s Joa o | o 163 I o (R 163 o 25 e [N | 633 o [ o [ ] 63 o [ 0an I3 1 [0 v |25 13 | [y ivo 1 oo [0 s [ i | [ |9
1
[
@
R

023 017

RISA-2D Version 17.0.0
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craciei comeay  Wiodel Name

Company
Designer
Job Number

: Diagonal Brace

. Tri State Engineering, inc.
. Eligee llunga -

Member Section Deflections Strength (Continued)

x[in]

_LC .

_Member Label

o

- .023

_m

L/v' Ratio _

023

1451 3 |

Mo

.024

COOMAD e

024

o024

024

B R—

Q25

025

M2 T

025

025

SRy T S

025

M3

TTOge T

M

';Mjé .f_

.006

006

.007

CUNIAG

G018

-.021

018

wfiMﬁ .   . 

o T

015

TR §

TS0 T

-012

oot T

BV R

SEERO0Q S

009

I

i e Ly

-.018

03| 1 o0 [N - |6 i [ fed [R5 | 163 180 3o [N e [0 I 1o R 63 o 1 en IR0 T |65 v 1 [ [R5 | [ (%

Member Wood Code Checks

LC Member

Shape

UC Max

oc[ft] Shear..

ocfft]F¢' [ksi] Ft [ksi] Fb' [ksilFv' [ksi

RB

(]
o
Tl
lo
=

4X6

.288

241

1.628

.785

1.27

di2

2.321].

2237

~11.628

785

127

72

2.321] !

. 4X6

2893

ol

.041

.889

785

1.266

472

5.444| .

ey T e

—
o

072

11.605

785,

127

72

2.843|"

4X6

146

018

781

785

1.266

472

5.686] .

X6

0

092"

1574

785"

1.269

172

3.283]

4X6

208

026

807

1.265

A72

6.141} .

umm@mmm

e T

pary

[+

A71 ]

1.699

11.345

1207

2.6771

2o oola|osjon [ feo o=

4X8

415

409

1.509]

207

4.642| .

1407

+11:599| "

207

4.642| "

4X5

A27

.342

1.599] .

207

4.642] .

TR337

331

.207.

4.642|.

o | || [ do (€3 [€3T]do [da o

4X6

319

374

1.599

207

26771,

Tog0.

S| PN

11060

+]1.258] !

72

4,642

CO

4X4

.076

Tio | i - ".
cRIR oS0 o

.004

ololoop|rk rooblolels|lo

711.012} .

207

4.404

<o)
[d%]
0160102 1053 100 00 10 10 03 |03 10 169 1010 1623 [

o oo oo o oo
loalealos
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026l

Company . Tri State Engineering, Inc. :
Designer . Elisee liunga
, Job Number _ ;{@
v Model Name : Diagonal Brace

Member Wood Code Checks {(Continued)

LC Member  Shape  UC Max Loclft] Shear.. LoclftIFe [ksil Ft [ksil Fb' [ksilEv' [ksil RB_ CL . CP___ Edan
A6 11 M6 | A4 e @9 e -0 10004 16.801)768 1.992 11.652(:207 14.829| 1.+ 1.43:13.6.3
17 1] M17 4X4 _ A17 0 [.004 16.801] 768 | .992 [1.5562| .207 [4.829| 1 43 13.6.3
A8 (1} M18 | - 4X4 o 460 o 1007004 1“0 |-697 | .992 11.652| .207 14.972| -1 | .39 13.6.3:
19 (1] M19 _4X4 __.200 _ 0 [.004] 0 |.697|.992 |1.552| .207 |4.972] 1 | .39 |3.6.3
20 1P M20 S| v AXA S 07 o ) 0 ] 004 [8.062|574 | 1992 |1.652| :207 15.258| 1.1 .322°13.6.3
21 (2] M1 4X6 236 1 1187 0 [2.255/1.092{1.766| .24 [2.321].999 | .986 |3.9-1
22421 M2 . GR 383 - 1:4.319 | 0 +{2.255(1.092{1.766] 24 -{2.321].999 1.986]3.9-3
23 [2] M3 4X6 390 0 |.058] O |.959 [1.092{1.759| .24 |6.444|.995 | 419 [3.9-3
24 12| M4 4X6 SAT8 144.5.099 01 2.211.082{1.766]| .24 *|2.843|..999|.966 {3.9-3
25 |2 Mb 4X8 480 0 |.025] 0 |.828 |1.092{1.7568| 24 |5.686|.994 | 362 {3.9-3
26121 'M6 “4X6 148 12150682 | .0 42.139|1.092{1.765{ .24 13.283|.998 .935{3.9-3
27 (21 M7 4X6 150 0 1.018] 0 | 63 |1.092|1.7566] .24 |6.141].993 | 275 {3.9-3
28121 M8 ~4X6 120 1.7141°:135-1+4|2.153|1.196|1.87 ] :288 12.677:999 1:9063.9-3
29 2] M9 4X6 178 4 |.127| 4 12.153(1.196(1.866] .288 14.642| .997 | .906 |3,9-1
30421 M10 T4XG 170 120 75128 |0 +12153[1.196]1.866] .288 14.642| .09971.906{3.9-1]|
31 (2] M1 4X6 119 0 |.058| 0 |2153|1.196{1.866| .288 [4.642] .997 | .906 |3.9-1
13242 [ M12 32 Y.GE 063 1.0 2[7.052:14:712.153(1.196|1.866| .288 |4.642| .997:{.906:{3:9-1
33 2] M13 _4X6 __.061 0 1.050| 0 12.153[1.196|1.866| .288 |4.642| .997 | .906 |3.9-1
3412 'M14 4X6 2223 10:1.047.17.0°11.502|1:092|1.762| .24 14.642|.996 | .656 |3:9-3
35 [2] M16 4X4 _.067 2.886) 003 5.657|1.102]| 1.38 [ 2.16 | .288 (4404 1 | .444 [3.9-1
36 |12 'M16 TAX4 207 ©0 ] :003+6.801|78061.38"| 2.16 1 .2884.829| :1°.:].325'13.6:3:
37 2] M17 4X4 _.008 0 1.0036.801| 806 11.38 | 2.16 |.288 |4.829| 1- |.325 |3.6.3
38 121 °M18 Y CE =079 0 1100310726 11.38 2.16 288 |4:.972| 17| 292 13:6.3.
39 121 M19 4X4 008 3608 .003; 0 |.7261.38 |2.16 | .288 [4.972] 1 |.292 [3.9-3
40121 -M20 wARA =070 1-0:1:00318.062) 592 |1.38 12.16 |.28815.258|- ‘1 11238 13.6:3
41 (3] N1 _4X6 045 1 [.038] 0 |2.255{1.092i1.766| .24 |2.321| .999 | .986 |3.9-3
42131 M2 4XE 201 "1 16710 5i2.26611.09211.766] .24 [2.321].999 |:.986 [3.9-3-
43 (3] M3 4X6 205 0 |.030| 0 1.959(1.092i1.759| .24 |5.444| .995 [ 419 [3.9-3
44131 M4 4X6 - 063 11.51.035:{012.21[1.09211.766] .24 '|2:843|:999:| .966{3.9-3
45 (3] M5 4X6 .064 0 |.009| O |.8281.092|1.758; .24 [5.686|.994 | .362 [3.9-3 |-
~A6713 1 MB GRS 084 2710357 7012.139|1.0921:765] .24 113.283]:998:}:935{3.9-3
47 13| M7 4X6 085 0 1.010] 0 | B3 [1.092|1.756; .24 16.141{.993 | 275 §3.9-3
48 131 “M8 4X6 115 L7437 4 012.163( 1,196 1:87 1288 [2:677].999 17906 13.9-3
49 13| M9 4X6 149 4 (1241 4 12.153|1.196|1.866| .288 14.642; 897 | 906 |3.9-1
5043 |-M10 4X6 145 01126 0-+/2.153{1.196|1.866| .288 14.642| .097.|".906 13.9-1
51 13| M11 4X6 104 0 10591 0 12.153{1.196)|1.866| .288 |4.642| .897 | .906 |3.9-1
62131 'M12 ~4X6 - 053 +01.062:1:4:°12,153|1.196|1.866| .288 14.642[.997:| .906|3.8-1:
53 [3| M13 _4X6 053 2.286| 059 | 0 12.1563{1.196| 1.87 | 288 |12.677| .999 | .906 |3.9-1
54 131-M14 4X6 045 {5071..009 170 7{1.502|1.092|1.762| .24 |4.642 | 1996 | .6563.9-3-
55 {3! M15 4X4 019 2.886) 003 6.667/1,102] 1.38 | 2.16 | 288 [4.404] 1 |.444 |3.9-1
56 4131 M16 T4X4 ¢ 137 470:711.003:/6.8011:.:806:11.38 | 2.16 | .288 14.829[" 1.:1:325'13.6.3-
57 [3] MI17 4X4 034 O [.003 6.801] 806 |1.38 |2.16 | .288 |14.829| 1 |.325 |3.6.3
58 |3]1-:M18 " 4X4 054 10071003770 726 1,381 2.6 :288 14.972| 151,292 3.6.3
59 |3 M19 4X4 027 0 1.003 |7.211] 726 [ 1.38 |2.16 | .288 14.972 1 |.292 |3.6.3
60 {3 |'~M20 4X4 - 040 ¢ )0 110031 °07[.592 111.382.16 | 1288 [5.2568] ©1 | 238 {3.6.3
Lok

RISA-2D Version 17.0.0 [L:\Maheshwari iree house\DIAG. BRACE LONG -Uniform load.r2d] Page 15
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DECK
-251b/ft -251b/fit /
100/ bbb iR R T R RN (R N N e R N 1 R R N S
“ TR Pua
X6
¢ fasT CTVP)
g & 4« s
yxy DA CronAL
BRACES 7
_ s
‘_433 . EX‘S"NC?
= s METAL PoST]
P = BASE
610.7 -889.3 CT”?
1017.3
(bs
TYPLCAL- 5RACE‘ FoRcE = /ado
uS
use EXISTING SCrREW p AP
Puar (1) NEW SHTP3RESTE
AT c£acH END oF BRAL {&s/
( Attous. SHEAR PER STRAP= 4{o0 7
ApDTE: WHERE BRACE IS ATTACHED
—_— .
To JoisT, wusE (5)/%2 ,d)(‘f”
Lot e 3bS  SCREWS, -

Loads: LC 2, DL+E
Resulis for LC 2, DL+E
Reaction and Moment Units are |b and k-t

Altow. SHEAR, FER SCREW=
250x1. 6 = %o 1bs

Tri State Engineering, Inc.

Elisee llunga

8K -2

Knee Brace

DIAG. BRACE TRANS
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pECK

- -25ibitt - -251bift
801b/it (LT L 1 dlimMplilipamyd (Il it itidad YR AN NNNNY
. ‘ 7 d\M
| / txé
S : PosT ( 'mp/
QA
= s oXq % 2
DiAGonAL
BRACES
(vy7)
332,90 >
N2 w]N5
E
jﬁ -460.5 ’ 739.5
867.3
LeAD cAsE
Loads: LC 3, DL+W
Resuits for LC 3, DL+W
Reaction and Moment Units are Ib and k-ft
Tri State Engineering, Inc. ' SK-3
Elisee llunga Knee Brace
| DIAG. BRACE TRANS




L1 ad
X
DECK -
-66. 25/t -66.251b/ft
A RRIPRRRA XA AN
g3 N4
/ X6
FesT (Typ
XY
2 < b:{AepuAL_ % 2 /
BRACES

3311

5766

lodd CASE

Loads: LC 1, DL+.75 (SL+LL)
Results for LC 1, BL+.75 (SL+LL)
Reaction and Moment Units are 1b and k-ft

(TP

-331.1

576.6

Tri State Engineering, Inc.
Elisee llunga '

Knee Brace

SK-1

DIAG. BRACE TRANS




Company
Designer
Job Number
- Model Name

. Tri State Engineering, Inc.
. Elisee Hunga

. Knee Brace

Wood Material Properties

Label Type Database Species

Grade

Cm Emod Nu_ Ther..

Dengl...

Solid Sa...

1 WOOD 1 Visually Grad..

Hem-Fir

No.2

1

3

.3

035 |

2 \Wood 2 2iSolid Sa.iVisually Grad.:

< Douiglas Fir-Larch {

T Ne o

: ) B

035

Wood Section Seis

Lahei Shape Type Design List

Material

2X6 Beam

Wood 2

Design Rul..

Afin2}

1(80.270)..

1(0.180} [..

8.25

1.647

20.797

Beam Rectangular

‘Rectangular 5

“WOOD1

Typical
:Typical

1925

19.651::

48526

1
39 5 pogh
3 iKnee Brace

4X4 VBrace Rectangular

Wood 2

Typical

12.25

12.505

12.505

Wood Design Parameters

Shape Length... Le-out{ft] = Le-infft]

le-bend toplff] le-bend b...

K-out

K-in

cV

Cr

Out sw..

In sway

post

i_b out

post

Lb out

SipostTiu

SR aut s

Beam

Lb out.

“Beam ||

Knee Brace

00~ ) o0 [ e [N

“iKnee Brace

bout 1 1 1 1
e e [ Eais W

Y {ft]

Temp [F]

7.5

1 |03 |on || [N |

75

oclolbsleltle

Joint Boundary Conditions

Joint Label X [kfin]

Y [kfin}

Rofation[k-ft/rad}

1 N1 Reaction

Reaction

ST T NG T T Reacton

Member Distributed Loads (BLC 1 : DEAD)

Member Label Direction Start Magnitude[lb/ft....

End Magnitude[[b/ft.F..

Start Location[ft, %]

End Location[ft.%)]

1 M5 Y -25

-25

0

0

ST N p

To5 o

0 T --_:-: =

’ Member Distributed Loads (BLC 2 : LIVE)

Member Label

Mb

Direction

Y

1 -55

Start Maanitude[lblft ... End Magnitude[lh/ft,F..

Start Location[ft, %)

End Locatian[ft.%]

-56

0

0

Tonln SMB L o RN IECEER e _55

T

O

Member Distributed Loads (BLC 4 : SEISMIC)

Member Label Direction Start Magnitude([lb/ft,...

RISA-2D Version 17.0.0

End Magnitudeflb/tt,F ...

Start Location[ft, %]

End Location[ft,%]

[L:WWaheshwari tree house\DIAG: BRACE TRANS - Uniform Load.r2d]
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Company
Designer

Job Number

;. Tri State Engineering, Inc.
© Elisee Hunga

4

: Knee Brace

« Model Name

Member Distributed Loads (BLC 4 : SEISMIC) (Continued)

Member Labsl

Start Magnitude[lb/ft.... End Magnitude{lb/ft.F... Start Location[fi, %]

Direction End Locationrft._%l

1

Mo

X

100

100

0

Q

X T o0 T 00

0

. _Member Distributed Loads (BL.C 5 : WIND)

Meimber Label

Direction

1

M5

X

80

Start Maanitude]lb/it.... End Magnitude(lb/ft F .

Start L ocation]ft, %)

End Location[ft, %!}

80

0

0

R

X

80

i

Basic Load Cases

BLC Description

Category

X Gravity

Y Gravity

Joint

Distributed

DEAD

None

2

“None -

SNOW

None

[TESEISMICT L

TNone.

o | o [R5 |

WIND

Neone

2

Load Combinations

Dascription

Solve P..S...B...Fa..B..Fa..B. Fa.B.Fa.B.Fa.B.Fa.B. Fa.B_Fa. B. Fa. B.Fa.

DL+.75 (SL+LL)

Yes -1

1] 1

T U DE

-Yes

=1

1

51381751 | | |

DL+W

-1

1

| DLF¥0.75(SL+LL+E) [

<<

=<|=<|=|=<

Yes

‘.._12

A
1

B
1
=

R (e B o

75[31.7514

75

Joint Deflections

Joint Label

_Y{in]

Rotafion frad]

1.773e-03

+1.394e-03

-3.0436-03

A DT

-1.394e-03

Co T 8eN03 0 :'E.':.V

0

il

3078603

-3.283e-03

1223003

1.215e-03

244826037

-5.502e-03

iaﬁigmﬁmegmpa

o

T -3.0006:067

-3.036e-03

2511803

-1.221e-03

-3.701e-03

4549603 it

w@w@wbwﬁ'w&_’m&b"mr\;i'_x_-_;_'._x;,x..a'_;.ag

gooqogogoooQoogquoqo

Nl

-3.199¢-06
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Company
Designer
2 Job Number
. Model Name

: Elisee llunga

: Knee Brace

: Tri State Engineering, Inc.

25

-

Joint Reactions (By Combination}

Joint Label

X lb]

Y [Ib}

MZ [k-ft]

331.141

576.555

0

a3 141

U BTEBER

i

0

1153.111

Y705 |

-610.723

-482.955

T QRO TT e

1017.316 -

-1500

534,361

460524 |

—332 928

730476 T

Tee7280. |

oo O 00|~ o e [ e Ry |~

-1200

534 361

&omwwr'\'s'r\:r\i-m-}_m-a-'\ag

EVLEE

TCOG (Y

X7h T

Beam Deflections

Member Label Span

Location [ft]

{n) L'fy* Ratio

M5

3.214

1375

1876

M&

3.214

3456

T S S

M5

3.214

3458

Seplap

IV Y X N I WY

NI L R e

Y

T8

Member Section Forces

LEC

Member Label -

<5

Axial[lb]

Shear(lb]

Momentfk-ft]

576,555

-332,083

0

574216 0

332,083 |

T R

571.877

.332

[T7226.060"

-332.083

SR e

210.863

51.09

195857 |

100 | 66 —
5400 i i e e e e

576.555

332.083

Taf  ws

C574.2160

TR30083 T

ko oo [~ |ovjon |4 oo N5 |

571.877

332.083

1.226.069

210.863

-51.09

05857 T

TE T

-51.037

195.642

[ ws [

TR0

IpbA

-51.037

-316.273

A52

51,037 =

-51.037

60,316

-254

TR 0A7 T

195,642

— 515.288

11 165

0

B 7 AN

[ s05611 [

0

495,935

-11 165

0

1515288 ¢

TA1ABE

i

505.611

0

028

11495935 .+ |

TR e

0

482,955

~ 608.905

0

21w T

485204 | .

B08.905

608.908

-609

__-487.634
07877

S0 -93678 |

92.67

—93 678

_.304 — i

m:m-'_L-'gc,or\S'-xo-.i__m#mm'—\r'.fioMLx'-wrG-AtS'm;x'wki—am'w;aiwb—x%

77464

=0
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Company : Tri State Engineering, Inc. °27

Designer . Elisee Hunga
Job Number g?w
« Model Name : Knee Brace

AR TECHL

Member Section Forces (Continued)

EC Member Eabel Sec

Axialflb]
1017.316
1014.976 |-
_1012.637_
7108.002"
92796 _
93703 |
843.703

Shearflb] Moment[k-ft]
894.517 _ | E—
CRBQA BT T e e R L A
894517 | _ 895 _
37618 T T e g S
-137.618 | _ -A47
77.526 0
03744 R
703 1 -1256.013 _ Y £ S
887623 425013 ] e
512623 | 23.744 __-101 _ _
922345 | 11165 | 9
941698 | -11.165 } 0
136849 | 11165 | o
1358.814 0 _
13491377 | 41165 ol oo T
332928 1 459565 | . " . ;
LR35 087N 1 ABQ BB G | s g i e e e e
_ -337.607 459,565 . -46 , .
Al Q788 T OUT02 s e g e R ]
_ 92674 | 70702 _ -23
867.289 743.166 — 0
12864949 | 743466 o TR
86261 | 743.166 -
Voo 92,774 1 114333 | =S . N
L 70.724 77617 | 0
70724 | 0237 B3 ] e e iR
670724 | 125002 | 178
-414336__| 23753 _ -101
693222 | 11.165 _ 0
1702899 | -0 o
/42576 | 11165 | 0
4129769 L 0 i 028

TR B B e v

B Q| M| e

B D e Y Y e W

613 | ws |

703 [ oM T

0|\ =100 I3 |- 60 [0 o |0 NS | 1603 [N |2 oo NS | [ I | e [ | 65 [0 [ [ 3 [ [eoo o [ e [ | fesa g s 3

Member Section Stresses
LC Member Label

Axiallksi] Shearlksi] Top Bending[ksi] Bot Bendinglksi}

o
(0]
(3]

-026

0

0

e

TI026

T3 Al

. 026

=226

226

SUREROR T

.004

_-113

0

.026

0

0

TR026

TR

_1 1 3

.028

226

-.226

S (oo |~ovlon |lo in5 [

I s e e

o [R3 [ e o - oo [RS [+

T o0
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a0

Company . Tri State Engineering, Inc.
Designer : Elisee llunga :

Job Number i zﬁ
eney  Model Name  : Knee Brace

Member Section Stresses (Continued)

LC Member Label Axialiksi] Shearfksi] Ton Bendinglksi] Bot Bending[ksi]

2]
(D
0

.'011 . . ':004.. o 13 .7'113... :
o1 o0 T T g T g

_006 0% | 0 0

Lo e e0e s S oM b 403 408

-.006 -.058 -718 718

AG i T A NIB L OO e T e QB T ST R el A AR

~.006 011 403 -.40

T T M7 _ Q42 | 001 | o T o

04 1 00 S N E—

-7

o :'414 Gl

Pl e e R

_ 207

3l 2 | w3 ' 0
S T

B e Mg s

402 L M

43 2 [ My

.
.-\i

SRl | e Y s e

B R MG e

(&%)
>
s oo o 60 [0 = 03 1o | feo N e [0 [ fead [ | e 13 =5 e [N |— |65 [Ina [<fens (R | |00 oo [iae [N | 6o o |2 e i | [ fro | oo o = eaiio |5 feo s oo [
il
)
ra

% : 3 o] RS _MT .
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Company : Tri State Engineering, Inc.
Designer : Elisee llunga _ . g%gf
Job Number

. Model Name : Knee Brace

Member Section Stresses (Continued)

LC . Memberiabel

_ Axiallksi] Shearfksil  Top Bendingfksil _ Bot Bendinglksi]
R T e R | el Y Y ey Ty s
-088 -.001 0 _ 0
o3 T oot T o T o
092 0| 047

047
=5

o
[{a]
G| e o |

Member Section Deﬂectidns Strength

LC Member Label

x [in] y [in] {n) Liy' Ratio

o010~ o 1 fos o s

Sl M4 SRDELRIEN

EET-YH P R Y v S

clolololollololplellelolllolle
!
=
RS

ol 1 I W7

o8 AT T MR

Y i i R e Y ) SR

a7 2 [ s T

A0 o e

FDSRRRE R loloblelelolbls|lslo@
P OO (GO |G (O [ e i B

1

o

=

Mo

L
M

431 2 | 2 M7 . .
-.051 -.012

N
(%]
N [ e R > dos o |5 foo [ |— o o e RS o |60 [ro |2 s [R5 ] foia i |- T IRa 1 e i [ s NS s |63 oo [oess (R s [0 [ [ [ [ o (9
r
o
[N
.-"NI
o
M)
&
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Company
Designer

. Job Number
€ COMPANY Mode! Name

22

. Tri State Engineering, Inc.
. Elisee llunga 1:56 PM M

Checked By:

: Knee Brace

Member Section Deflections Strength (Continued)

x Jin]

__LC _..Memberlabel

( n le Ratio _
L0585 i R

Y P

quodoboéodo

METTT

3 00 12 |0 [ 1o 653 I 12 e 1N s 603 10 1550 o0 [N Fomi 63 N0 00 IR3 [ (e |9

Member Wood Code Checks

EC Member Shape

m
Lo
=

UC Max Loc[ft] Shear.. Log]ff]Fc' [ksi] Ft' [ksi] Fb' [ksilFv' [ksi] _RB CL CP

M1 __4X6

178 1.628|.785 | 1.27 | 172 12.321] .999 | .89

B VR et b G

80 1,687 [ 785 |1.265|.172 |5.018] .996 | 418

M3 4X6

178 T1.628] 785 [ 1.07 | 172 [2.321] 999 | 09

DML gXe s

B0 ©1.687.|.785 |1.265| 172 |5.918] .996 | 418"

M5 2X6

Halololo

.552 1.209] .86 [1.301].207 {14.832| .967 | .708

-
N
s
]
'00
~
[4]

L R {1.209| :86 |1.301|:207 {14.832| 967 |.708"

M7 4X4

107 393 [ .092 [1.552] .207 [5.833] 1 | .22

MBI Taxa

ST B

.3937).992 11.552| .207°/5.833] {1+ 1| 22"

M1 4X6

257

M2 [T TAxeT T

2.255(1,092[1.766]_24 |2.321] 999 | 986
172 [1.092[1.757| 24 |5.918] 004 | 315

o236 |

M3 4X6

.345 . 2.255(1.092(1.766] .24 12.321{.999 | .986

T 347 - |0 10451 0] .72 [1.002[1:757] 24 15.918] 094 | 315"

Ns | lol-lololo
N

©
ool lolole

175 17.5 [1.596[1.196[1.763| .288 [14.832] 047 | 588

]
by
(<w]

M5 | 2X6

1omivgXg it

Y. IRt 11:396(1.196(1:763|.288 |14.832|.042"| '688 "

M7- | 4X4

IR

Q77 4 1138|216(.288 15833} 1 |.161

TME T axa

280

Iy
o]
111

{1.38.12.16.| 2885.833| 1 | 161"

[
e

183 1.092|1.766} .24 |2.321} .999 | 986

i [ axe [

TAT8 .72 11.002[1.757] .24 |5.918] 994 | 315"

1

2.255|1.092|1.766| .24 |2.321}.999 | .086

287

—
N
©
ololblelglew
N
|\
(8]
o

T 288 | 72 [1.002[1.757|".24 |5,918] 904 [.315"

Sloi— ol olglol
forl
S
I3
[{=]

A7

-~
o
.'.-b.' .
I~ f
1=

7.5 [1.396/1.196[1.763| .288 [14.832] .942 | .588
"0 {1.396]1.196[1.763| 288 {14832 .042 | 588

0863 1.38 | 2.16 | .288 [6.833] 1 |.161

B[RS0 oo~ @ |01 B [G o [= [o [ 2O OB [ |
Py Y S Y ) ) 2 Y Y ) N ) ) Y = e g ey
=
>

MBT4X4

G010 | €0 10 |60 103 0 [ 160 1620 (0010 €43.16 [Cad 10 (€3 [0 (€03 10 (0 16 €10
o o [l fofo koo o o oo oo oo |oio oo foloo|o
| | (G0 | 31003 [ fons €5 oo |t 10 (€3 [0 [0 | Jd e OB |60 [05 oo oo |

[4.]
=Py =
I
I}
[
(5
Llolo
N

CJ
oy
L&3]
w
(%]

oK

11.3812.16.288 15.833| * 1 |.161
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