September 19, 2023

3033 W. Kilbourne
Milwaukee, WI 53208

STRUCTURAL CALCULATIONS FOR

Reinforcing of Existing Garage
For 2" floor occupancy and

Rooftop Solar Panels

Engingering, LLC
W69 NI108i5 Redwoaod Lane
Germantown, WI 53022

262-293-9923

blodgetteng@wi.rr.com

This report is limited to items specifically calculated and documented herein, members,
connections, or detalls not specifically covered, shall be built in accordance with WI SPS

321, the WI Deck Code (SPS 320-325 Appendix B) or the IRC as required.
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Existing Rough
sawn rafters can
be multiplied by a
factor of 1.44 due
to higher stress
values of older
lumber
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Page One

MAXIMUM SPANS FOR JOISTS AND RAFTERS*

The following 1ables provide a2 handy
means of determining the maximum clear
spang for wood joisls and raflers, They
ave based upon a wide range of strength
values and cover ordinary load conditions.

The span length should be limited by -

deflection to prevent cracks where ceilings
ara covered with some hard, inelastic ma-
terial such as plasier. Where ceflings nre
not 80 covered and where a small amount
of sag or spring is not objectionable the
gpan length may be determined by the

bending astrength of the membor instead of
by its sliffness,

All spans given in -these lables are
based on the actual sizes of lumber,

When the allowable stresses for timber
are not prescribed in the local bullding code
uga the values given below. They are taken
from the recommendations of the Forest
Produetis Laboratory, Department of Agri-
culture, at Madison, Wisconsin, that were
officinlly adopted by the American Society
for Testing Materials and the American
Railway Engineering Association.

ALLOWADLE UNIT STRESSES FOR STRUCTURAL TIMBER
(Pounds Por Syuave Inch)

L BEnDING Courpeasion
oA Bpecies of Timbor %?f;ﬁ‘éﬁ;’f 8tress in |Harizontal] Paralle] to | Perpendicu-
Extreme hear  [Qesdn, “Slmrt 1
Fibra Lrass Columns” Gmlu
F Cedar, Westorn Hed. e 1,000,600 600 80 700 200
Cedar, Northern thte W B0G,000 780 70 560 e
Cheathul,,... “ 1,000,400 50 90 800 200
Cypress... 1,400,000 1,300 100 1,100 350
Douglus I'ir (No 1 Slruct) 1,600,000 1,800 10D 1,200 360
sy Dotiglus Fic (No. 3 Struet.)... | wso0m00 | € 1:3{&: ) I 1,600 300
T Douglw Fir, Rocky Mt, Ri'gltm { 1,200,000 1,100 85 800 276
Fit, BRRAI. oo ererrnrencnd] 1,000,000 900 0 00 | 150
Gum, Red... 1,200,000 1,100 100 800 300
Hemlock, W(-ntern 1,460,000 o0 | - 000 - 200
Homlask, Enslorn. o d 1,100,000 1,000 (] 1060 00 »
Larch, Westorh. oo 1,300,000 1,200 110 £ G0 326 W
Mapls, Bugar or Hard.....oconiinnn 1,000,000 1,600 160 1,200 560
Maple, Silver or Soft... o 1,100,000 1,000 100 800 ako
Qolk, Whits or Red.o ] 1,600,008 1,400 125 '_1,000 . 500
Piop, Boutliorn Yellow {Donso).......| 1,800,000 LE00 1 125 1,200 #60
Pine, Southorn Yellow (Bound)........J 1,600,000 1,300 105 1,000 800
Pire, Eastorn Whito....evoe of - 1,000,600 000 85 7650 250
. Pine, Westorn White | 5,000,000 Bon 85 780 250
: Ting, NOPWLY. .o niminonmni]  15800,000 1,100 8h 800 300
. RedwWoekh. ..ottt veesnes sreceins 1,300,000 1,200 70 1,000 250
i 1 Bpraes, Red, Whlto or Glllm 1,200,000 1,100 86 500 250
' | 8pruce, Lngvlmnnu | 800,060 780 70 600 175
+ Tamsrack, Eeatern v LS00000 4. 1,200 .95 000 . L L. 800

G

% Frepared by Richard ¢, Kimbell, primarlly se n servide to Ruilding OMelpls,
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Strap Ties (cont.)

Sy Stromg-Tie Wood Congtruction Connectos

* HRS/ST/HTP/LSTA/LSTI/MST/MSTA/MSTC/MSTI

Godes: Sea p. 11 for Code Reference Key Chart

These preducts are avaltabla with additional corroslon
motection. For more Information, see p. 14,

1S5 for stalnless-steel

fasteners, sea p. 21,

Many of these products are approved for installation
with Btrong-Drive® 8D Conneclor screws.
Ses pp, 348-352 for more Information,

Mot Oimoalons | Fesonets | i cads | Tongontonds | gode
N, .| 6 " {iny C(DESP). | - (SPFIHE) - |- R,
w L e (1en)
812115 7 16% | (10)0.162%2% 860 660
LSTAD 1% 9 (8)0.148% 2% 740 835
LSTAT2 1% 12 {10)0.14B X 2% 785
LSTA15 20| 1% 16 {120,148 x 2% 955
LSTAlS 1% 18 {14)0.148 x 2% 1,115
LSTAR1 W 21 {18Y0.148 x 2% 1,235
LSTA24 1% 24 (18)0.148 x 2% 1,235
LSTA30 - % 30 22)004Bx2% i 1,640
LSTA36 1% 36 24 0.148x2% 1,640 -
MSTAD 1% 9 (8)0.148x 2% 650
D MsTAf " % 12 (10)0.148 x 2% 810
B | MsHals 1% 15 (12) 0,148 % 2% .87
MSTAID 1% 18 (14)0.148x 2% 1,136
B wmstao 1% 21 | (160348 2% _ © 1,205
m———-} MSTAZ4 - 1% 24 | (19)0.148x2% - E (1,46D
B MsTas 1% a (22)0.148 % 21 1,826
3 D | Msiase 1% 6 (26) 0,148 x2% 2,050
MSTA4D 1% 49 (26} 0.14BX 2% 2,020
70 . 6| 1% 9 {60,162 x 2% 765
STH2 1% 1% | (10)0.162x2% 955
ST18 1% 1 | o40982x2% 1,335 IBE,
5722 1% A% | (180.162¢2% 1,420 FL. LA
B | Hase 1% 6 B)0.148%2% -] 630
B | HrSs 121 1% | 8 {(10}0.148x2% | 880
B | dasi2 1% 12 (1048x2% {: 1,230
51202 2% 9% | {12)0962x2% 1,120
812122 L4 2¥a 12%e {18} 0182 x 2% 1,510
§72215 2%a 0% | (2000162x2% 1,876
S18215 " 2% 1% | (@0)0182x2% | 1,910
516224 2% | 23% | [(pe)ote2x2n | 2,538
STE236 | 14 | 2% | 33%s | (d0)0.162x2% 3,845
B | .MsTiZB 2% 26 {26) 0,148 %1% 2,380
BB MSTIS 2% a8 (36) 0,148 % 1% 3,205
B ustlae | 12 2% 48 e ondexin | 4,390
B MSTIB0 2% 60 | (B0)014Bx1% | . 5,070
MsTI72 2%s 72 (721 0.148 x 1% 5,070
HTP37Z 3 7 {20) 0,148 x 1% 690
MSTC28 | 6 3 28% | (36)0.148x3% 2900 |
MSTC40 3 0% | (82)0.048x3% 4,315
M5TC52 3 50% | (62)0.148x3% 4,735
MSTCB8 | 3 65% | (76)014Bx%3% 5,850
MSTC78 3 7% | (75)0.14Bx3% 5,850
B | wnsatez | 12| 3w 18 {16) ¥ x 1% $DS 2,305 —
LSTI48 D 40 (32)0.148x1% _ 2,560 18C,
LsTI?a W 73 (48) 0,148 1% 3,840 FL.LA

1. 890 pp. 266-267 for Straps and Tles General Notes,
2, Fastenere: Nall dimenslons are fisted dlameter by fangth, SDS screwa are Simpson Sirong-Tie®
Strong-Drivo SDS Heavy-Duty Connactor screws. See pp, 21-22 for fastener information,

*

end distance

52— Beam and strap

Typlcal LSTA Instaliation
{hanger not shown)
Bend strap one time only,
max, 12/12 jolst pltch,

Typlcal MSTA1E nstallation
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Sinpeon Strong Tie Wood Constroeton Connenstors

HRS/ST/HTP/LSTA/LSTI/MST/MSTA/MSTC/MSTI

Strap Ties

Straps are designed to transfer tension loads In a wide varlety of applications.

HRS — Heavy sirap designed for instaliation on the edge of 2% membsrs.
The HRS4162 Installs with Strong-Drive® SDS Heavy-Duty Connector screws.

HTP — Haavy tle plate designad for Instatallon on the sida of 2x4 or
targer members,

LSTA and MSTA — Dsslignad for use on the edge of 2x members, with
a nalling pattern that reduces the potential for spiitting.

LST! end MSTI — Light and medium straps that are sultable where
pneumatic-naiing Is necessary through diaphragm decking and wood
chord open-web frusses. :

MST — High-capacity strap that can be Installed with elther nalls or bolts.
Sultable for double 2x member conneclions or greater.

MSTC — High-capacity strap that ulllizes a staggered nall pattern to help
minimize wood splitting. Nail slots have besn countersunk to provids a
tower nall head profila.

SIMPSON

Finish: Galvanized, Some products are avallable In stalnless
steel, ZMAX? coating or black powder coat (add PG to SKU);
contact Simpson Strong-Tie. See Conoslon Information,

Pp. 12-15.

Instaliation; Use aYl specified fasieners; ses General Notes

Optlona: Speclal sizes can be made to order; contact
Simpson Strong-Tle

Codes: Sea p, 11 for Code Refarence Key Chart

MSTGC and RPS mast code requirements for relnforcing

cut members {16 gauge) at top plate and RPS at sill plate,

Internatlonal Residential Code® — 2012 /2015/2018/2021
R602.,6.1

internationat Bullding Code® — 2012 2308.9.8;
2015/2018/2021 2308.5.8

{For RPS, refer to p, 309. For CTS218 compression and
tenslon strap, see p. 307.)
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MSTI MST LSTI LSTA and MSTA
{piiot holes not shown)
L-W . L—a'ﬁ'—b -
HRS HRAS416Z
Typlcal MST}
installation
(MIT hanger shownj .
LST! simliar Typlcal
Iﬁgi&ﬁ;:}gy HRS Instaliation




/ Pass | Page 1
DATE: | 9/19/2023 COMPANY: | Blodgett Engineering
STRUCALC BUILD; | StruCalc Pro DESIGNED BY: | Michael Blodgett
~ CUSTOMER: | James Nicholas REVIEWED BY: { --
PROJ. ADDRESS: | -- PROJECY NAME: | Nicholas
LEVEL: | Main Floor LOADING: | ASD
MEMBER NAME: | Floor Support Beam CODE: | 2015 International Building Code
MEMBER TYPE: | FLOOR BEAM NDS: | 2015 NDS
MATERIAL: | Structural Composite Lumber — —— e
Global LVL 2.0E 3300FDb LVL (3) 1.75 X 18 DRY P [

Floor Support Beam DIAGRAM

llg l‘

N

&

&

3" BL(A) 6.66'BL (8) BL(C) 3"
| 23 2~ ! 1 6" '
| |
BEAM PROPERTIES 346 \
Start {ft): 0 End (f); 34.667 Member Slope; 0/12  Actual Length (ft): 34.67
Area Ix : ly BSW Lams Cfn . Ker
{in?) (in%) (in%) {Ibi/ft) Creep Faclor
94.5 25515 24,12 223 3 6.67 -1
S e C Ft(psh v (psl) Fe (psi)  Fed(psh E (s X10° Emin (pst) x10°
Base Values 3300 2700 250 2700 575 2000 984.984-
Adjusted Values 3432 2160 250 2700 875 2000 - 485
M 1 1 1 1 1 1 _ 1
— e C1 L L ! ) L ‘ 1 DA ]
Bending Adjustment Factors Gy = 0.94C, - 1,04 Volume factor Is applied on a load comblnation basis And Is Not reflected In the adjusted values
: Unbraced Length {ft) Beam End
Span Length (ft)  Top Bottom _ Elev. Diff {ft) CI.(Tp_p) CL(Eg(tom) _ CL{keft) CL(R_I_;;!_)}} .
1 2316667 0 2316667 0 100 0,83 1.00 1000
2 1.5 0 nSs 0 1.00 0.97 1,00 1.00
L pAss-FAIL A - B a B o - B
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO  DURATYION FACTOR C
Shear Stress Y (psi)  PASS (60.8%) 176.2 200.0 22.88 D+L 1
Bending Stress Y (psl)  PASS (56.9%) 1619,1 2B46.4 22 88 D+L 1
Deflection ¥ {in)  PASS (75.6%) 0.564 (=1/476) 0.772 (=L/360) 10.4 D+l ‘ 1
Bearlng Stress (psl}  PASS (97.9%) 563.0 575.0 2317 D+l 1

ICTTYGTENTII Units for V: Ibf  Units for M; Ibf-ft

Y axis DEAD LIVE
A 2347 5411
B 5956 13729
c 343 9

Reaction Location

TOTAL
7758
19685
1134

{00

A



Member Name: Floor Support Beam Page 2
| LOAD LIST S T
. Type Name Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Pirection
Uniform (ibf/ft) Uniform 574.95 574,95 0 3466667 Live Yy
Uniform (fbf/ft) Uniform 2214 2211 o 34.66667 Dead Y
Self Welght (Ibf/fty - 2231 22.31 0 34.66667 Dead ¥




| PAss | Page

_ DATE: | 9/19/2023 COMPANY: | Blodgett Engineering
STRUCALC BUILD: | StruCalc Pro DESIGNED BY: | Michael Blodgett
CUSTOMER: | James Nicholas REVIEWED BY: | -- :
PROJ, ADDRESS: | -- _ PROJECT NAME: | Nicholas
LEVEL: [ Main Floor LOADING: | ASD
MEMBER NAME; | Support Post CODE: | 2015 International Building Code
MEMBER TYPE: | COLUMN NDS: | 2015 NDS
o MATERIAL: | Structural Composite Lumber .
| Weyerhaeuser [ 1.8E Paraltam PSL (1) 5.25 X 525 DRY i |
S
Start(f) 0 End(ft):10 ‘
Area 1% ly BSW Lams Cin Ker
(in%} {in%) {in% (bEs) Creep Factor
21.56 63.31 63.31 8.61 1 9 1
STRENGTH PROPERTIES o “—' —
. S Fb (psi) _ Ft(psh ~ Fv (ps)) Fe {psl) Fel{ps) ~ -~ E(pshx0* - Emin (psh) x10°
Base Values 2500 1995 230 2500 545 1800 olase
Adjusted Values 2500 1995 20 2500 545 L oqB0p 915
Cp 1 K 1 1 1 1 1
Cy 1 _ 1 1 1 1 SRR I
Bending Adjustment Factors  Cy =11 C, =1 Volume factor is applied on a load combination basls And {s Not reflected in the adjusted values

COLUMN DATA

Unbraced Langth (ft) Column End
Span Length {ft) X Y _ Offset cP Ka(X Axis) Ke{Y Axis} KeL/d (X Axis) Kel/d {¥ Axis}
1 10 16 10 0 052 100 100 286 2286
B PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO  DURATION FACTOR C
Compresslve Stress (psi) PASS (55.2%) 717.3 1269.0 0 D+L 1

TYRISTTI Units for V: Ibf Units for M: Ibf-ft

Zaxis DEAD LIVE TOTAL
A 6042 13729 19774
B 0 0 0

Reaction Location

A : . B
Type ~_ Name Left Magnitude Right Magnitude Load Start {ft) Load End {ft) Lopd Type Direction
Self Weight (Ibf/f) - 8.61 ' 8.61 0 10 Dead z
Type ‘Member Support Left Magnitude  Right Magnitude  Load Start (ft) Load End (ft) Load Type Direction
Axial (Ibf}  Floor Support Beam " 13729.18 ~13729.18 10 10 Live Z

Axial (lbfy  Floor Support Beam 8 -5955.699 -5955.699 10 10 - Dead z



Simpson Steong- fie'” Waood Consbriuction Coneclors

PB/PBS

Regular and Standoff Post Bases

The PBS features a 1" standoff helght. It reduces the potential
for decay at post and column ends. » el W\1

Materal: PB — 12 gauge; PBS — see tabls
Finlsh: Galvanized, Some products avallable In ZMAX® or T

StrongTi

HOG coating; see Comosion Information, pp, 12-18,
Installation:

b

+ Uze sl specified fastenars; ses General Notes.

* [nstall elther nalls or bolts.

0
]

&)

g-]
-~
)

Stress
relief
holes
resist
tearlng

+ Post bases do not provile adequate resistance to prevent
members from rofating about the base and therefore are i
not recommended for non-top-supportad installations e
{such as fences or unbraced ocarpornts), o

+ PB — Holes are provided for Installation with either Embossed for
0.162* X 3%" nalls or %" bolts for PB66 and PB6ER; all greater stranpth
other models use 0.162" x 3%" nalls only. A 2" minimum PR
sidecover Is required {o obtaln the full load.

PBS — Embed Into wet concrete up to the bottom of
the 1" standoff base plate. A 2" minlmum sids cover Is
requlred to obtaln the full load, Moles In the bottom of
the straps allow for free concrete tlow,

Codes: Ses p. 11 for Code Reference Key Chart

2 min,

2" min .
o slde cover

sids cover

B Thess products are avaliable with additional corrosion protection, For more inforrmation, éee p. 14,

Dimenalons Allowable Londs - .

{in) Fastaners BT N o o
Motie —— - Download | Code
Ko. - w L Nalls | Machine | Untracked. | Cracked .| (f00) - |- Ref.
fin) . Bolts  gpnge | i g

PB44 | 3%s | 3% | (12)0.162x3% N/A 850 850 12,685

E®

B |reaar | 4 | 3w | 2)0se2nan | N 850 850 | 12,686
pB46 | 5% | 8% | (1)0162x3% | N 860 850 | 22485 | P%
PBoE | bt | 6% T2 062 X3y () W) 850 860 ¢ 25270 )

(12} 0.162x 3% | (2) %" dla. 850 850 25,276

89 Ppad | 3% | 3% | (12)0182x3% | NA B50 860 12,663
BB | PB4dR | 4 | 3% | 120362x3% | -NA 860 860 12,688
PB46 | B% | 3% | (12)0862x3% | N 850 850 22,445 F'E%A
B roet | 6% ] 5% | (12)0.482x3% | (3} %' dfa, B50 850 25,270
BB rasoR | 6 | 5% | (12)0.182x3% | () %" da. 850 850 25,270 ; Typical PBS44A

tnstaltalion
1. l.oads may not be increased for duration of load,

2. Concrele shall have a minlmum comprassive strangih of f'o = 2,500 psl,

3, Mulllply Selamie and Wind ASD uplift and lsterat load values by 1.43 or 1,67, respactively,
to oblain ERFD capacitles,

4. In accordance with IBC, Section 1613.1, delached one- and two-family dwellings In Selsmic
Design Category (SDC) C may usa "Wind end SDC ASB" allowable loads.

5. Downloads shalt be reduced where limlied by capacity of the post,

8. For lateral loads for aff PB modsls: F1 allowable = 765 ib. F2 allowabls = 1,326 b,

1. Deslgner Is responsible for concrete deslgn,

8. Struclural cornposite lumber columns have sides that show elther the wide face o
the edges of the fumber strands/vensors known es the nairow face, Values In the tables
reflact Instaliation into the wide face, See technical bulietin T-G-SCLCLM st strongtle.com
for load reductions resulting from narrow-face Installations.

0. Fasteners: Nafi dimensions are Hsted dlameter by langth.
Seo pp. 21-22 for fastener information.
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/ P ASS / Page i
DATE: | 9/19/2023 COMPANY: | Blodgett Engineering
STRUCALC BUILD: | StruCalc Pro DESIGNED BY: | Michael Biodgett
CUSTOMER: | James Nicholas REVIEWED BY: | --
PROJ, ADDRESS: | -- PROJECT NAME: | Nicholas
LEVEL: | Main Floor LOADING:
MEMBER NAME: | Footing for post CODE: | 2015 International Building Code
MEMBER TYPE: | ISOLATED FOOTING AChL | ACI 318-14
MATERIAL: | Concrete o o
3.25 (1) X 3.25 (f1) X 12 (in) | Soil Depth TOF: 0 (f)) [ {3) #5 Long, (3) #5 Short B
'
Fotln for post DIAGRAMS ‘ . 1872 PSF P—
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1872 PSF 1872 PSF
FOOTING 7507 _ - i :
fc' (psh) ke (psh) Density (Ibf/f") width (f) Length (ft) Depth {In) Volume (ft®)
3000 3155924 48 3.25 3.25 I PR “10.56
CALCULATION VARIABLES _ e e ettt e —
Bo (in) ¢-X P-yY
555 0 0
COLUMN
T width (in) Length (i} Materlal Offset (in) i - o
5.5 55 Wood 0
soiL ) o
Bearing Strength {Ibf/ft‘”) Density (Ibf/ft") Cohesion Friction Angle Depth (fu Rankine Coefficlent (Kp}
2000 140 0 30 0 3
REBAR N -
7 BarSke# " #Bars Lang - # Bars Short {'yf;—:s'i) Es (psi) -
5 3 3 60000 29E+07
| PASS-FAIL o o o
‘ PASS/FAIL MAGNITUDE STRENGTH LOAD COMBO
Soll Bearing Pressure (Ibf/ft') PASS (93.6%) 1871.8 2000.0 D+L
Two-Way Shear (Punching) (Ibff  PASS (38.3%) 29216,9 76376.5 1.2D+1.6L+0.5Lr
One-Way Shear X (Ibf)  PASS (23.4%) 62741 26835.0 1.20+%,6L+0.5Lr
Moment X (Ibf-ft) PASS (98.4%) 8757.7 8900.5 1.2D+1.6L+0.5L
" One-Way Shear ¥ (bf)  PASS (23.4%) 62741 26835.0 1.2D+1,6L4.0,5Lr
Moment ¥ (Ibf-ft) PASS (98,4%) 87577 8900.5 1.2D+1.6L+0,5Lr
Crushing (psl) PASS (58.3%) 965.8 1657.5 1.20+1.6L+0.5Lr
Type Name Left Magnitude Right Magnitude Load Start {f4) Loaed End (ft) " Load Type Direction
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LINKED LOAD LIST )
Type  Member Support Left Magnitude Right Magnitude  Load Start (ft) toad End (ft) Load Type Direction
Point (Ibf) Support Past A 1372918 - 0 - Live z

Point (ibf) Support Post A 6041832 - 0 . Dead z



