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Professional Engineering Consultants, P.A.

623 Massachusetts Stret, Suite 200

Lawrence, Kansas 66044

STRUCTURAL LOADS (Per 2018 International Building Code)

Lee’s Summit Hybrid ER 19071l ~000

DEAD LOAD LIVE LOAD

Item unit wt, (psf) 20 psf (non-reducible)
Roofing 5.00 0 psf
Deck 1.00
Joistrafter  3.00 GROUND SNOW
Sprinkler 2.00 Pg (psf) = 20
Ceiling 3.00 exposure= 1
Collateral 6.00 I= 1
Special 10.00 Ct 1

Pf (psf) = 14
Total 30.00 Pm (psf)= 20

See drift calculation spreadsheet
WIND LOAD (PER ASCE 7-10)

BUILDING PARAMETERS
Wind Speed (mph) = 120 Width (ft}= 58
Exposure = c Length (ft): 38
Gust Factor (G) = 0.85 Mean Roof
Kz = 0.90 height (ft)= 20 max.
Kd = 0.85 LW = 0.66
Kzt = 1.00 H/L = 0.53
Importance N/A HW = 0.34
Gepi = +/- 0.18 Roof slope 0 N2

a"=  3.80 Roof angle  0.00

Velocity Pressure qz (psf) = 28.20 Ultimate
Velocity Pressure qz (psf) = 16.92 Service

MAIN WIND FORCE RESISTING SYSTEM (Service)

p =g x{G xCp - Gcpi)

CGCpi= 0.18 Gepi= -0.18

Cp p (psf) Cp p (psf)

Windward 0.8 8.46 0.8 14.55
18.70 18.70
Leeward 0.5 -10.24 -or- -0.5 -4.16 -or-
18.70 18.70

Windward -0.9 -15.99 -0.9 -9.90

Roof
Leeward 0.9 -15.99 0.9 -9.90

Roof

Page:
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Professional Engineering Consultants, P.A.
623 Massachusetts Stret, Suite 200
Lawrence, Kansas 66044

WIND LOADS (CONT.) )
COMPONENTS AND CLADDING (Service)
Location GCp-max p-max
(psf)
Interior Roof 0.30 8.12
Rake/Eave 0.30 812
Roof Corner 0.30 8.12
Interior Wall 1.00 19.97
Wall Corner 1.00 19.97
Overhang -1 -15.57
SEISMIC LOADS (Ultimate)
Site Class D (Assumed)
Ss =0.101 Fa= 1.6
$1=0.069 Fv=24
Seismic Design Category = B
Seismic Use Group = H
Response Factor = 3
Importance Factor = 1.50
Fund. Period = 0.19
Overstrength = 3.00
TL 12.00
Cs= 0.053867 controls
Cs-max = 0.29183 Controlling Cs =
V(ult.)= 10.18
Cs-min = 0.00711
Caleulate Seismic Weights
Leve! weight height w*h*k Fx (k)
Roof 189 20 66.12 10.18
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
X 0 0 0 0.00
Sums 189 66.12 10.18

(ult)

GCp - min

-1.00
-1.80
-2.80

1.10
-1.40

-2.8

Sps =
Sp1 =

k=

p —
Cd=

Ai (fth2)=
Ct=

x:

0.053867

Eh
10.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
10.18
(ult)

p-min
(psf)
-19.97
-33.50
-50.42

-21.66
-26.73

-50.42

0.108
0.110

1.00

2204
0.02
0.75

Ev
4.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.07

Page:
Date:
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Eh+Ev
14.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
14.25

-1
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DLW

Eh-Ev
6.1
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.1



ATC Hazards by Location

Search Information

Coordinates: 38.0042, -04 2329
Elevation: 10024
Timestamp: 2019-12-18T22:15:49.1952
Hazard Type: Wind
Google Map date 02019
ASCE 7-18 ASCET7-10 ASCE 7-05
MR| 10-Yewr 78 rmph MRI 10-Year 78 mph ASCE 7-05 Wind Spaed 90 mph
MR 25-Yeur 83 mph MR 25-Yoar 84 mph
MR 50-Yaar BY mph MR 50-Yeur 80 mph
MR 100-Year B84 mph MRI 100-Yeer 86 mph
Risk Category | 103 mph Risk Category | 105 mph
Risk Calegory Il 110 mph Riak Category N 115 mph
Risk Category Il 118 mph Risk Category KLV 120 mph
Risk Category IV 122 mph
The resuits indicsted here DO NOT refiect any siale or jocal amendmenis Io the values or any detinastion linas mada during the buiding code adoption pr Users shoukd confirm any

cuiput obtained from ihis 1ool with the Jocal Authority Having Jurisdiction balore procesding with dasign.

Disclalmer

Hazard loais are inderpolaied from date provided in ASCE 7 and rounded up 10 the nearest whole integer. Per ASCE 7, islsnds and coastal sreas culsida tha sl conlow should use he
last wind speed contour of the coasial arsa - in soms cases, this website will axirapolate pas! the last wind spesd contowr and thersfors, provide a wind spesd thal s slightly higher. NOTE:

For quaries nesr wind-bome debris region boundaries, the resulting d instion is sensitive to rounding which may affect whether or not il is idered 10 be within & wind-bome dabris
repion,

Mountsinous lermein, garges, ocesn promontories, and spacisl wind regions shall ba examinad for uiususl wind conditions.

While the & Med on this ite s bali ‘mb-euud.ATClndiu s and ne ity or Gabllity for its y. The d
hﬂnnpodﬂmﬂnﬂbcuudornhdmformspodﬂc lon without ination and oﬂu mmmwmwoﬂm
lcansed professionals. ATCM:MMMNuuﬁmmWhM olwch P having axpaer »nd b Aedge in tha feld of
practics, nor ko substitute for the: dard of care required of such pr ink lnd pply -unnmummnpmmmmm Users of the information from

this wabsite assumae all Nabillity adsing from such use. Uudhwdmmm-mmwwnmmmmswmmmw
and inlsrpretation for the bullding site described by latitudetongitude k ) the repon.




ATC  Hazards by Location \- Ar

Search Information

Coordinates: 30.9042, -94.3229 1002 ft

Elevation: 10021 ,

Timastamp: 2019-12-18T22:18:47 1202

Hazard Type: Selamic

Referance Document: ASCET-16 ﬂ}véa-F

Risk Category: w “Godgle g oF ' Map data ©2019
Site Class: D

Baslc Parametars

Name Value Description

B 0.101 MCEy ground motion (period=0.23)

8y 0.089 MCEg ground mokion (period=1.0s)

Ban 0.181 Site-modified specirel scosieration value

By 0.185 Sile-modified spactral accelenation value

Soa 0907 Numeric seismic desipn value ol 0.2 BA

By o1 Numaric seismic dasign valus o 1.08 BA

vAdditional Information

Name Value Dascription

8DC B Seismic design category

Fe 18 Gite amplification facior »1 023

Fy 24 Sita amplification facior al 1.0s

CRy 0.926 Cosfficient of risk {0.23)

CRy 0476 Coafficient of risk (1.08)

PGA 0.040 MCE; pask pround scosleration

Froa 18 Site smpiification facior # PGA

PGAy 0.078 Site modifiad peak ground acosiaration

T 12 Long-period transiion period (s}

SsRT 0.101 Probabilistic risk-targated ground motion (0.2s)

SalH 0.109 Faciored uniform-hazerd speciral accsieration (2% probabiity of

exceedance in 50 years)

SsD 15 Factored daterministic accelerstion value (0.2s}

S1RT 0.060 Probabiistic risk-targeted ground motion (1.0s}

S1UH 0.078 Factored unif hazerd sp '} (2% probahility of

excesdance in 50 years)

81D 08 Factornd deterministic acceleration value (1.03)

PaAd 0.5 Factorsd deterministic scceleration valus (PGA)

The results indicated hare DO NOT raflect any stale or lozal amandmaents to ihe valuss or any delnsation inas made duning the ing code adoplion p Uisars should confirm any
outpud ciiainad from tiis tool with the jocal Authonty Maving Ji i bafore p ing with dazign.

Disclaimer

Hazard loads are pr by the U.8. gical Survey Ssismic Design Web Servics.
While the ink hon p d on this website is to ba comect, ATC and its sp s and contribut ponsibility or Rabiity for its. ¥. The d
in the report should not be used or relied upon for any specific ap withoul 2 mdvorlcnmnlhuu:nq mmmwmwoﬂm
Rcansad professionals. ATCMIMMMMWMH‘IIHMMMMMM" of such. P having and g in the feid of
practics, nor o subatitvte for the dard of care requined of such profs n P g and ,,‘,’,Mnmdmmmwmm Usars of the Information from

this website assume a1 lability arising from such use. Use of the ouiput of this website does not imply spproval by the goveming building code bodias responsibie for building code spproval
and interp for the g site described by lstitudeongitude location in the repor.




OTC Hazards by Location I~ C'-)

Saarch Informatlon

Coordinates: 30.9042, -94.3329 )
1002 ft
Elevation: 1002 R ,
Timastamp: 2019-12-18T22:18:20.112Z
Hazard Type: Bonow
Entrance
; TEx1

K

Google 3 M ] Map data ©2019
ASCE T-16 ASCE T-10 ASCE 7-05
Ground Bnow Load 20 wisqh Ground Snow Load 20 iiagh Ground Snow Load 20 bisqht
The results indicated hore DO NOT reflect any state or local amendmants (0 the valuss or any deknestion knss made duning the building code adoption p Users shouid confirm any
ocutput obtained from this 1oof with the kocs Authority Having Jurisdiction befors p ding with design.
Disclaimer
Hazard londs wre interpolated from data provided in ASCE T and rounded up to the nesrest whole integer.
While the i L d on this website is befieved to be comect, ATC and s sp and no responsbility or Ksbility for s ¥. The d
hhr‘poﬂﬂmldmlb-uudwmkdlpmhrmlpouﬁc ion without 3 lndvorﬂmondnnum MMMWWNM
licansed professionats. ATcmsMMMU\cmnln\hhbmdmnpun-hmm i of such P and knowiedge in the feid of
praciics, nor 10 subskitute for the dard of care required of such p in P -ﬁmnunmdmmmwmm Users of the information from
this website ss3sume il lisbility arising from such use. Lsa of the cutput of this website doas nol imply approval by the g ing building code bodies responsible for g code approval

and interpr for the buliding site described by latitude/ongitud: in the report.




Professional Engineering Consultants, P.A. Page: [

623 Massachusetts Stret, Suite 200 Date: 3/18/2020
Lawrence, Kansas 66044 Engr: DLW
Spirit Aerosystems Clinic
‘Drift from parapet
SNOW DRIFT CALCULATION SPREADSHEET
Ground Snow Load, Pg (psf) = 15
Exposure Factor, Ce = 1
Snow importance Factor = 1
Ct= 1
Rain on Snow Load {psf} = 0
Roof Snow Load,Pf (psf) = 10.50
Density of Snow, D {pcf) = 1595 ok
Basic Roof Snow Load, hb (ft)= 0.66
High Building Width (ft) in dir. of wind (leeward drift) = 20 ok low bldg width {ft) = 100
Height of Roof Step, hr (ft) = 4
Leeward Windward
Height of Drift, hd (ft) = 1.1 2.22
Controlling Drift Height (ft) = 222 ok
Maximum Snow Drift Intensity, Pm (psf) 45,86
Drift Length, Wd (ft) 443 controls
OR 13.37
A
45.86
PSF
10.5
v —_— P E— — PSF

4.43
FEET

AN
v
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Professional Engineering Consultants, P.A. Page: ,L ,b

623 Massachusetts Stret, Suite 200 Date: 12/18/2019

Lawrence, Kansas 66044 Engr: DLW

LSMCHOR

BF1.Brace

Section tsdx4x1/4

P (kip) 13.2 t (in) 0.25 klx/rx 142.25

Mx(K*ft) 0.00 bit 16.00 kly/ry 142.25

My (K*ft) 0.00 Sx(in*3) 4.1 Cc(ksi) 111.55

Lx{ft) 17.9 Sy(in*3) 4.11 F'ex(ksi) 7.38

Ly(ft) 17.9 A 3.59 F'ey{ksi) 7.38

Ltot(ft) 17.9 rx 1.51 Ix(in*4)= 8.22

Fy(ksi) 46 ry 1.51 Iy(in*4)= 8.22

bx(in} 4 kx 1.00 bx/t = 16.00

by(in) 4 ky 1.00 by/t = 16.00
WIS Load (Y/N) = N

Find Axial Allowable Stress

Controlling Slenderness Ratio = 14225 OK

kifr { Cc= 1.28

Fa (ksi) = 7.38

fa(ksi)= 3.68

fa/Fa= 0.498

Find Allowable Bending Stresses

Is Section Compact? yes yes

Lex (ft) 1413  Ley(ft) 14.13

Fbx (ksi) 27.6  Fby (ksi) 276
fhx (ksi) 0.00 fby (ksi) 0.00

Check Combined Stresses
Is fa/Fa > 0.15 YES

Unity Chk.  0.498 OK

Check Deflections(uniform loads only)

Delta-x(in)- 0 =L/ #DIV/o!

Delta-y{in): 0 =L/ #DIV/O!

Torsion Check

Vx (k) = 0.01 fux {ksi) = 0.01 Fv (ksi)= 18.4
Vy (k) = 0.01 fvy (ksi) = 0.01 UcC. = 0.00

T (k*fty= 0.01 t (ksi) = 0.02



Professional Engineering Consultants, P.A.

623 Massachusetts Stret, Suite 200
Lawrence, Kansas 66044

LSMCHOR
BF2 Brace
Section tsdx4x1/4
P (kip) 7.9 t (in)
Mx{K*ft) 0.00 bit
My (K*ft) 0.00 Sx(in*3)
Lx(ft) 22,6 Sy(in*3)
Ly(ft) 22.6 A
Ltot{ft) 226 rx
Fy(ksi) 46 ry
bx(in} 4 kx
by(in) 4 ky

WIS Load (Y/N) =

Find Axial Allowable Stress

0.25
16.00
4.11
4.11
3.59
1.51
1.51
1.00
1.00

Controlling Slenderness Ratio = 179.60 OK

kifr / Ce= 1.61

Fa (ksi) = 4.63

fa(ksi)= 2.20

fa/Fa= 0.475

Find Allowable Bending Stresses

Is Section Compact? yes  yes

Lex (ft) 1413  Leyift) 14.13

Fbx (ksi) 276 Fby(ks)  27.6
fbx (ksi) 0.00 fby (ksi) 0.00

Check Combined Stresses
Is fa/Fa > 0.15 YES

Unity Chk.  0.475 oK

Check Deflections{uniform loads only)

Delta-x{in): 0 =L/ #DIV/IO!
Delta-y(in)- 0 =L/ #DIV/0Q!
Torsion Check

Vx (k)= 0.01 fyx (ksi} =
Vy (k) = 0.01 fyy (ksi) =

T (k*ft)= 0.01 t (ksi) =

0.01
0.01
0.02

Page:
Date:
Engr:

klx/rx
kly/ry
Cce(ksi)
F'ex{ksi)
F'ey(ksi}
Ix(in"4)=
Iy(in*4)=
bx/t =
byt =

Fv {ksi)=
Uc.=

)b

12/18/2019

DLW

179.60

179.60

111.55
4.63
4.63
8.22
8.22
16.00
16.00

18.4
0.00
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1.5 B, BIl, BA, BIA, BSV

Maximum Sheet Length 42'-0
Extra charge for lengths under 6'-0
ICC ER-3415

FM Global Approved?

[
e A = A S Interlocking side lap
is not drawn 1o show
Y oW ; | . W e W | actual detail,
I 30" OR 36°
SECTION PROPERTIES
n Saction Properies
Deck ID"l"“m w v, F,
type i pst Ip Sp b Sa Tosit ksi
in‘m In*ift in*m in*m
824 ©.0239 1.46 0.107 0.120 0.135 0.131 2634 60
B22 0.0295 1.78 0.155 0.186 0.183 0.192 1818 23
820 0.0358 214 0.201 0.234 0.222 0.247 2193 33
B19 0.0418 2.49 0.246 0.277 0.260 0.280 2546 33
B18 0.0474 2.82 0.289 0.318 0.295 0.327 2870 33
B16 0.0598 354 0.373 0.408 0.373 041 3578 33
Type B (wide rib) deck provides exceflent structural load carrying
ACOUSTICAL INFORMATION capacity per pound of steel utfized, and is nestable design etiminates
Deck RGsorpiion Coel‘ficiené_ Noise Reduction the need for dee-set ends.
Type 125 [ 250 | 500 | 1000 000 T 4000 Coefficient’ 1" o more rigid insutation s required for Type B deck.
1.5BA, 1.5BIA | .11 18 66 | 1.02 | 0.61 0.33 0.60 g yee
Aomshcaldodt(TypeBA.BlA)nsparluﬂanystmblem structures
! Source: Riverbank Acoustical Laboratories, as audioriums, schools, and theatres where sound control is
Test was conducted with 1.50 pe! fiberglass batts and desnrahle Acoustic perforations are located in the vertical webs where
2 inch polyisocyanurate foam insulation for the SDI. the load canrying properties are negligitly affected (iess than 5%).
Inert, nonorgarncglassfberswﬂabsorbmgbaﬂsareplaoedmme
fib openings 10 absort up to 60% of the sound striking the
Batts ara hield instafied and may require separation.
VERTICAL LOADS FOR TYPE 1.5B
Max. Allowable Total {PSF) / Load Causing Deflection of L/i240 of 1 inch (PSF)
No. of Deck S0I Const. Span (fi.-in.) ¢ir 1o cir of supports
Spang Type Span 50 56 €0 66 70 76 80 8.6 9-0 98 10-0
824 48 15456 | 95742 80132 68/26 59/20 51117 45714 40/ 11 35710 3218 28/7
B22 5.7 98 /81 81461 68747 58/ 37 50/30 44124 38/20 kTYRYS 0/14 27112 25710
1 820 &5 1237105 | 102/79 | 86/61 73148 63/38 55131 48/26 4312 38/18 34715 N3
B19 -1 1467429 | 121797 | 101475 | 86/59 74147 85/28 57131 51726 45122 40719 38/ 16
818 8 1887152 | 138/114 | 116/88 | 99/69 85155 74145 85737 58731 52/ 26 46122 42119
818 8.8 215/196 | 1787147 | 148/113 | 127489 | 110471 96/58 84748 7440 66134 60729 54724
B24 510 1247153 | 103/115 | 86/88 74170 64756 58145 49137 43731 39126 35122 31419
B22 611 100/213 | 83/160 | 707124 { 59797 51778 45163 39/52 35/43 31137 28131 25127
2 B20 3 1284267 | 106/201 | 89/155 { 76/122 | 66/87 57179 51165 451754 40/ 46 36/39 32/33
B19 85 1507320 | 124/240 [ 1047185 | 89/145 | 77/116 | 6€7/95 5978 52165 4T/55 42 /47 38740
813 o-1 1697369 | 1407277 | 118/213 | 101/168 | 877134 | 76/100 | &7/90 9175 53/63 481754 43/46
818 103 2137471 | 1767354 | 1497273 § 1277214 | 1104172 | 95/440 | B4/ 115 | 74196 66 /81 80169 54 /59
B24 5-10 1547120 | 128/90 | 108/69 | 92/55 79144 69735 61/29 54124 48721 43717 39115
B22 g-11 1247167 | 103/126 | 8797 4178 64/61 56150 49/41 43134 39/29 35/24 1421
3 B20 79 1597209 | 1327157 [ 1M/121 | 95795 82/78 72162 63/51 56/43 50136 45/ 40/ 26
B1Y 8.5 1867250 | 1547188 | 1307145 | 1117114 | 96/91 84774 74161 85/51 58143 52731 4710
818 91 2107289 | 1741277 | 147/167 | 1267132 | 108/105 | 95/86 83/ 71 74159 66750 59742 54136
B18 103 2647369 | 219/277 | 185/244 | 1587168 | 1367135 | 1197109 | 105/90 | 8375 83/63 74/54 67 /46

Notes: 1. Minimum exterior bearing length required is 1.50 inches. Minimurm interior bearing length required s 3.00 inches.
If these minimum lengths are not provided, web crippling must ba checked.
2. FM Global approved numbers and spans available on page 21.
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1 A3/8" x 1-1/4" arc seam weld shall be used with F deck or A deck. G= , Kipsfinch

378+ 03Dy +3'Ky"SPAN
SPAN
SPAN is in feet Substitute Dg, Dg, or Dy, for Dy
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Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

LSMCHOR

P(k)= 55
Mx{k*ft)= 29.40
My(k*ft)= 0.00
L tot(ft)= 29
Lx (ft)= 29
Ly (ft) = 2
Fy(ksi) = 50
Calculate Allow. Axial Stress
kx = 1
ky = 1

Controlling slenderness ratio =
Fa (ksi) = 22.23

fa (ksi)= 0.85

fa/lFa = 0.04
Caclulate Bending Stresses
Lb (in) = 24

Fbx (ksi)= 33.00
fbx(ksi)= 12.17

Fby(ksi)= 375

foy(ksi)= 0.00

Check Combined Stresses

Fex (ksi)=  37.81
Fey(ksi)=  279.63

Unity Check = ¢.407

Section
Ax(in*2)
rx (in) =
ry {in) =
rt(in) =
d/Af =
bf {(in) =

kx*Ix/rx =
ky*lyfry=
62.85

L=
Cb=
fox/Fbx=

fby/Fby=
Cmx =
Cmy=

OK

Check Deflections (Uniform loads only)

Vert. Defl. 0.77
Hor. Defl. 0.00

OR L 451
OR L/ #DIV/0!

wid4x22
6.49
5.54
1.04
1.25
8.20
5.00

62.85
23.11

19.20
1.00
0.37

0.00

1.00
1.00

Page:
Date:
Engr.:

Ix(in*d)= 199.00
ly(in*4)= 7.00
Sx(in*3)= 29.00
Sy(in*3)= 2.80
Lc(in) = 48.76
Lu(in) = 53.74
WI/S load? (Y/N)

Cc= 107.00

kirr/ Cc 0.59

-4
111412020
DLW

B1A



Professional Engineering Consultants, P.A.
623 Massachusetts Street, Suite 200
Lawrence, Kansas 66044

LSMCHOR

P (k)= 5.5 Section W10X12
Mx{k"ft)= 2.20 Ax(in*2) 3.54
My(k*ft)= 0.00 rx {in) = 3.90
L tot(ft)= 9 ry (in) = 0.78
Lx (ft)= 9 rt (in) = 0.96
Ly (ft) = 2 d/Af = 11.87
Fy(ksi) = 50 bf {in} = 3.96
Calculate Allow. Axial Stress

kx = 1 kx*Ix/rx = 27.70
ky = 1 ky*lyfry= 30.58
Controlling slenderness ratio = 30.58

Fa (ksi} = 27.08

fa (ksi)= 1.55

fa/Fa = 0.06

Caclulate Bending Stresses

Lb (in) = 24 Lt = 25.00
Fbx (ksi)= 33.00 Cb= 1.00
fox(ksi)= 2.42 fbx/Fbx= 0.07
Fby(ksi)= 375

fhy(ksi)= 0.00 fby/Fby= 0.00
Check Combined Stresses

F'ex (ksi}= 194.57 Cmx = 1.00
F'ey(ksi)= 159.65 Cmy= 1.00
Unity Check = 0.131 OK

Check Deflections (Uniform loads only)
Vert. Defl. 0.02 OR L/ 5253
Hor. Defl. 0.00 OR L/ #DIV/0!

Page:
Date:
Engr.:

Ix(in*4)= 53.80
ly(in*4)= 218
Sx(in*3)= 10.90
Sy(in?3)= 1.10
Lcfin) = 33.70
Lu(in} = 42.56
WIS load? (Y/N)

Cec= 107.00

klfr / Cc 0.29

h- N
1/14/2020
DLW

B2A



Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

LSMCHOR

P (k)= 5.5 Section
Mx(k*ft)= 16.30 Ax{in*2)
My(k*ft)= 0.00 rx (in) =
L tot(ft)= 29 ry (in) =
Lx (ft)= 29 rt (in)=
Ly (ft) = 2 d/Af =
Fy(ksi) = 50 bf (in) =
Calculate Allow. Axial Stress

kx = 1 kx*ixfrx =
ky = 1 ky*ly/ry=
Controlling slenderness ratio = 62.85
Fa (ksi) = 2223

fa (ksi)= 0.85

fa/Fa = 0.04

Caclulate Bending Stresses

Lb(in}= 24 Lirt=
Fbx (ksi)= 33.00 Cb =
fbx(ksi}= 6.74 fbx/Fbx=
Fby(ksi)= 37.5

fhy(ksi)= 0.00 foy/Fby=
Check Combined Stresses

F'ex (ksi}= 37.81 Cmx =
Fey(ksi)= 279.63 Cmy=
Unity Check = 0.243 OK
Check Deflections {Uniform loads only)
Vert. Defl. 0.43 OR LU 814

Hor. Defl. 0.00 OR L/ #DIV/Q!

W14X22
6.49
5.54
1.04
1.25
8.20
5.00

62.85
2311

19.20
1.00
0.20

0.00

1.00
1.00

Page:
Date:
Engr.:

Ix{in*4)= 199.00
Iy(in*4)= 7.00
Sx(in*3)= 29.00
Sy(in*3)= 2.80
Lc(in) = 48.76
Lu(in) = 53.74
WIS load? (Y/N)

Ce= 107.00

kifr f Cc 0.59

fb-\D
1/14/2020
DLW

B3A



Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

LSMCHOR

P (k)= 55
Mx{k*ft)= 1.30
My(k*ft)= 0.00
L tot(ft)= 9
Lx {ft)= 2]
Ly (ft) = 2
Fy(ksi) = 50
Calculate Allow. Axial Stress
kx = 1
ky = 1

Controlling slenderness ratio =
Fa (ksi) = 27.08

fa (ksi)= 1.55

fa/Fa = 0.06
Caclulate Bending Stresses
Lb (in) = 24

Fbx (ksi}y=  33.00

fbx{ksi)= 1.43

Fby{ksi)= 375

foy(ksi)= 0.00

Check Combined Stresses
F'ex (ksi)= 194.57
F'ey(ksi)}= 159.65

Unity Check = 0.101

Section
Ax(in"2)
rx (in) =
ry (in} =
rt (in) =
d/Af =
bf (in) =

kx"le/rx =

ky*ly/ry=
30.58

U=
Cb=
fox/Fbx=
foy/Fby=
Cmx =

Cmy=

OK

Check Deflections (Uniform loads only)

Vert. Defl. 0.01
Hor. Defl. 0.00

OR L/ 8890
OR L/ #DIV/0!

w10Xx12
3.54
3.90
0.78
0.96
11.87
3.96

27.70
30.58

25.00
1.00
0.04

0.00

1.00
1.00

Ix{(in*4)=
ly(in*4)=
Sx(in*3)=
Sy(in*3)=
L¢(in) =
Lu(in) =

Page:
Date:
Engr.:

53.80
218
10.90
110
33.70
42.56

WIS load? (Y/N)

Cc=

kifr / Cc

107.00

0.29

1/14/2020
DLW

B4A



17-\‘3

Professional Engineering Consultants, P.A. Page:
623 Massachusetts Street, Suite 200 Date: 1/14/2020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR BSA
P (k)= 55 Section Wi18X35
Mx(k*ft)= 59.00 Ax(in*2) 10.3
My(k*ft)= 0.00 rx (in) = 7.04 Ix(in*4)= 510.00
L tot(ft)= 42.5 ry{in) = 1.22 ly(in*4)= 15.30
Lx (ft)= 42.5 rt (in) = 1.49 Sx(in*3)= 57.60
Ly (fty = 5 d/Af = 6.94 Sy(in*3)= 5.10
Fy(ksi) = 50 bf {in) = 6.00 Le(in) = 57.63
Lu(in) = 64.49
Calcutate Allow. Axial Stress WIS load? (Y/N) N
kx = 1 kx*Ix/rx = 72.48
ky = 1 ky*lyfry= 49,23
Controlling slenderness ratio = 72.48 Cc= 107.00
Fa(ksi) = 20.47
fa (ksi)= 0.53 kifr/ Cc 0.68
fa/lFa = 0.03
Caclulate Bending Stresses
Lb {in) = 60 Lirt= 40.27
Fbx (ksi)=  30.00 Ch= 1.00
fbx(ksi)= 12.29 fbx/Fbx= 0.41
Fby(ksi)= 375
fby{ksi)= 0.00 fby/Fby= 0.00
Check Combined Stresses
F'ex (ksi}= 28.43 Cmx = 1.00
F'eylksi)}=  61.62 Cmy = 1.00
Unity Check = 0.436 OK

Check Deflections (Uniform loads only)
Vert. Defl. 1.30 OR L/ 393
Hor. Defl. 0.00 OR L/ #DIV/0!
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Professional Engineering Consultants, P.A. Page:
623 Massachusetis Street, Suite 200 Date: 1/14/2020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR BBA
P(k)= 5.5 Section W12X14
Mx{k*ft)=  -880~ ||.D Ax(in*2) 416
My(k'f)= 000  w/RM-l (n)= 461 IX(in*)=  88.60
L tot(ft)= 16 ry (in) = 0.75 ly(in*4)= 2.36
Lx {ft)= 16 rt (in) = 0.95 Sx(in*3)= 14.90
Ly (ft) = 5 d/Af = 13.33 Sy(in*3)= 1.19
Fy(ksi) = 50 bf (in) = 3.97 Lefin) = 30.00
Lu(in) = 42.67
Calculate Allow. Axial Stress W/S load? (Y/N) N
kx = 1 kx*Ix/rx = 41.60
ky = 1 ky*ly/ry= 79.66
Controlling slenderness ratio = 79.66 Cc= 107.00
Fa (ksi) = 19.08
fa (ksi)= 1.32 kifr / Cc 0.74
fafFa = 0.07
Caclulate Bending Stresses
Lb (in) = 60 Un= 63.16
Fbx (ksiy= 26.82 Cb= 1.00
fbx(ksi)= 668 11U fox/Fbx= 0.25
Fby(ksi)= 375
fby(ksi)= 0.00 foy/Fby= 0.00
Check Combined Stresses
Fex (ksi)= 86.28 Cmx= 1.00
Fey(ksi)=  23.53 Cmy = 1.00
Unity Check = o319 oK
0.4 wlru-|
Check Deflections (Uniform loads only)
Vert. Defl. 0.15 OR L/ 1290
Hor. Defl. 0.00 OR L/ #DIV/0!
W44 00 o BY INSP




Professional Engineering Consuitants, P.A.
623 Massachusetts Street, Suite 200
Lawrence, Kansas 66044

LSMCHOR

P (k)= 55 2 1b.gll'Section  W24X68
Mx(k*ft)=  233.00 i"2) 20.1
My(k*ft)= 0.00 rx (in) = 9.54

L tot(ft)= 425 ry (in)= 1.87
Lx (ft)= 425 rt{in) = 26
Ly (ft) = 5 diAf =

Fy(ksi) = 50 bf (in) =

Calculate Allow. Axial Stress
kx = 1 kx*Ix/rx = 53.45

ky = 1 ky*ly/ry= 32.06
Contrelling slenderness ratio = 53.45

Fa (ksi} = 23.80

fa (ksi)= 0.27

falFa = 0.01

Caclulate Bending Stresses
Lb (in) = 60 L/t = 26.55
Fbx (ksi}=  33.00 Cb= 1.00
fox(ksi)= 1846 Z21.% fox/Fox=  0.55
Fby(ksi)= 375

fby(ksi)= 0.00 fby/Fby= 0.00

Check Combined Stresses
F'ex (ksi)= 52.27 Cmx = 1.00
Fey(ksi)= 145.29 Cmy= 1.00

Unity Check =
O L] u -

Check Deflections (Uniform loads only)
Vert.Defl.  1.43 ORLK35D
Hor. Defl. 0.00 OR L/ #DIV/Q! Q!

N L4108 1/6%

Page:
Date:
Engr.:

Ix(in*4)=  1830.00
Iy(in*4)= 70.40
Sx{in*3)= 154.00
Sy(in*3)= 15.71
Lc(in) = 88.40
Lu{in) = 96.36
W/S load? (Y/N)

Cc= 107.00

kirr / Cc 0.50

4 ~1O
1/1412020
DLW

B7A

P, | Tuk (Boom 1)

Ve 280K (Uooms 1‘53)

Mi= \|. 4%
Me=29. (¥
Mg =

-




Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

LSMCHOR

P (k)= 5.5 Section
Mx{k*ft)= 33.00 Ax(in*2)
My(k*ft)= 0.00 rx (in) =
L tot(ft)= 16 ry {in) =
Lx (ft)= 16 rt(in) =
Ly (ft) = 5 d/Af =
Fy(ksi) = 50 bf (in) =
Calculate Allow. Axial Stress

kx = 1 loctx/rx =
ky = 1 ky*lyfry=
Controlling slenderness ratio = 57.77
Fa (ksi) = 23.09

fa (ksi)= 0.85

fa/Fa = 0.04

Caclulate Bending Stresses

Lb (in) = 60 Lirt=
Fbx (ksi)= 29.57 Ch=
fox(ksi)= 13.66 fbx/Fbx=
Fby(ksi)= 375

foy{ksi)= 0.00 foy/Fby=
Check Combined Stresses

F'ex (ksi}= 124.21 Cmx =
Feylksi)=  44.74 Cmy =
Unity Check = 0.499 OK
Check Deflactions (Uniform loads only)
Vert. Defl. 0.26 ORL/ 729
Hor. Defl. 0.00 OR L/ #DIV/O!

W:14X22

6.49
5.54
1.04
1.25
8.20
5.00

34.67
57.77

48.00

1.00
0.46

0.00

1.00
1.00

Ix(in*4)=
Iy(in*4)=
Sx(in*3)=
Sy(in*3)=
Le(in) =
Lu(in) =

Page:
Date:
Engr.:

199.00
7.00
29.00
2.80
48.76
53.74

WIS load? (Y/N)

Cc=

kiir/ Cc

107.00

0.54

1 -\l
1/14/2020
DLW

\lblb

Fpa=1.0+ 295
~ 315K

M- A8.9+432

= | 913K

pome 0 WIR3S
€ PFOUOWINL PRGE



Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

LSMCHOR

P{k)= 0
Mx(k*ft)= 131.90
My(k*ft)= 0.00
L tot(ft)= 15.5
Lx (ft)= 15.5
Ly (ft) = 5
Fy(ksi) = 50
Calculate Allow. Axial Stress
kx = i
ky = 1

Controlling slenderness ratio =
Fa (ksi) = 24.47

fa (ksi)= 0.00

fa/Fa = 0.00
Caclulate Bending Stresses
Lb (in) = 60

Fbx (ksiy=  30.00

fbx(ksi)= 27.48
Fby(ksi)= 375

fby(ksi)= 0.00

Check Combined Stresses
F'ex {ksi)= 213.73
F'ey(ksi)= 61.62

Unity Check = ¢.916

Section
Ax(in*2)
rx {in) =
ry (in) =
rt (in) =
d/Af =
bf (in) =

kx*x/rx =

ky*lyfry=
49.23

L=
Cb=
fox/Fbx=

fby/Fby=
Cmx =
Cmy =

OK

Check Deflections (Uniform loads only)

Vert. Defl. 0.39
Hor. Defl. 0.00

OR L/ 482
OR L/ #DIV/O!

W18X35
10.3
7.04
1.22
1.49
6.94
6.00

26.43
49.23

40.27
1.00
0.92

0.00

1.00
1.00

Page:
Date:
Engr..

Ix(in*4)= 510.00
ly(in*4)= 15.30
Sx(in*3)= 57.60
Sy(in*3)= 5.10
Le(in) = 57.63
Lu(in) = 64.49
WIS load? (Y/N)

Cc= 107.00

kifr/ Cc 0.46

| 2Z

H-il
3/17/2020
DLW

B8|



Professional Engineering Consultants, P.A.

Page: v\

623 Massachusetts Street, Suite 200 Date: 171412020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR BOA
P (k) = 55 Section  W24X55
Mx(k*ft)=  183.00 Ax(in"2) 16.2
My(k*ft)= 0.00 rx (in) = 9.13 Ix{in*d)=  1350.00
L totift)= 425 ry (in) = 1.34 Iy(in*4)= 29.10
Lx (ft)= 425 rt (in) = 1.68 Sx(in*"3)=  114.00
Ly (ft) = 5 d/Af = 6.66 Sy(in*3)= 8.31
Fy(ksi) = 50 bf (in) = 7.01 Lein) = 60.03
Lu(in) = 75.29
Calculate Allow. Axial Stress W/S load? (Y/N) N
kx = 1 kx*Ix/rx = 55.87
ky = g1 ky*lyfry= 4477
Controlling slenderness ratio = 55.87 Cc= 107.00
Fa (ksi) = 23.41
fa (ksi)= 0.34 kifr/ Cc 0.52
fa/Fa = 0.01
Caclulate Bending Stresses
Lb {in) = 60 urt= 35.71
Fbx (ksi}= 33.00 Cb= 1.00 o .
fbx(ksi)= 1026~ 71. fbx/Fbx= . ST
F;)i(lfslgF 375 215 =098 R~ wok % 4 ) ¢ ’5‘; 8
fby(ksi)= 0.00 fby/Fby=  0.00 . 2.60L anms 243 7.
1’ 1
i
Check Combined Stresses - l 4%k ( r3o0M 4\ 728
Flex (ksi)= 47.84 Cmx = 1.00 P’5 ‘ 1"
Fey(ksi)=  74.51 Cmy = 1.00 P4~ 4.5k Wr t,om\ e %
Unity Check = : OK
5.849 Mi= T14¢
Check Deflections (Uniform loads only) ! - \
Vert. Defl.  1.52 ORU 336— 737 M= 29 g\
Hor. Defl. 0.00 OR L/ #DIV/0! M’S 5\ ’b.ULQK'
Mg~ 2A-A0¥
——
1 (. NV
ﬁ
e e



Professional Engineering Consultants, P.A. Page: “’) - \Q'

623 Massachusetts Street, Suite 200 Date: 1/14/2020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR B10A
P (k)= 55 Section W14X22
Mx(k*ft)= 26.00 Ax(in*2) 6.49
My(k*ft)= 0.00 rx {in) = 5.54 Ix(in*4)= 199.00
L tot(ft)= 16 ry (in) = 1.04 ly(in*4)= 7.00
Lx (ft)= 16 rt (in) = 1.25 Sx(in*3)=  29.00
Ly (fty= 5 d/Af = 8.20 Sy(in*3)= 280
Fy(ksi) = 50 bf (in) = 5.00 Le(in) = 48.76
Lu(in) = 53.74
Calculate Allow. Axial Stress W/S load? (Y/N) N
kx = 1 kx*Ix/rx = 34.67
ky = 1 ky*ly/ry= 57.77
Controlling slenderness ratio = 57.77 Cc= 107.00
Fa (ksi) = 23.09
fa (ksi)= 0.85 kifr / Cc 0.54
fafFa = 0.04
Caclulate Bending Stresses
Lb (in) = 60 Lirt= 48.00
Fbx (ksi)= 29.57 Chb= 1.00
fox(ksi)=  10.76 fox/Fox=  0.36 F- 12.86¢ @ o
Fby(ksi)= 375
foy(ksi)= 0.0 foy/Fby= 0.0 M\ 2z 4.0 2

Check Combined Stresses

Fex {ksi)= 124.21 Cmx = 1.00
Feylksi)=  44.74 Cmy = 1.00 N\ss\'f- 150K

Unity Check = 0.401 OK
Check Deflections {Uniform loads only)
Vert. Defl. 0.21 OR L/ 925

Hor. Defl. 0.00 OR L/ #DIVi0!
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Professional Engineering Consultants, P.A. Page:
623 Massachusetts Street, Suite 200 Date: 3/17/2020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR B1A
P(k)= 0 Section w16x31
Mx{k*ft)= 82.43 Ax(in*2) 9.12
My(k*ft)= 0.00 rx {in) = 6.41 Ix(in*4)= 375.00
L tot(ft)= 29 ry {in) = 1.17 ly(in*4)= 12.40
Lx {ft)= 29 rt (in) = 1.39 Sx{in"3)=  47.20
Ly (ft) = 2 d/Af = 6.53 Sy(in*3)= 4.49
Fy(ksi) = 50 bf (in) = 5.53 Lc(in) = 59.38
Lufin) = 61.23
Calculate Allow. Axial Stress WIS load? (Y/N) N
kx = 1 kx*Ixfrx = 54.27
ky = 1 ky*ly/ry= 20.58
Controlling slenderness ratio = 54.27 Cc= 107.00
Fa (ksi) = 23.67
fa (ksi)= 0.00 kifr / Cc 0.51
fa/Fa = 0.00
Caclulate Bending Stresses
Lb (in) = 24 Lit= 17.27
Fbx (ksiy=  33.00 Cb= 1.00
fox(ksi)= 20.96 fox/Fbx= 0.64
Fby(ksi)= 37.5
foy(ksi)= 0.00 fby/Fby= 0.00
Check Combined Stresses
F'ex (ksi)=  50.70 Cmx = 1.00
Feylksi)=  352.50 Cmy= 1.00
Unity Check = 0.635 OK

Check Deflections (Uniform loads only)
Vert. Defl. 1.45 OR L/ 303
Hor. Defl. 0.00 OR LY #DIV/O!



Professional Engineering Consultants, P.A. Page: 'b - \/\

623 Massachusetts Street, Suite 200 Date: 3/17/2020
Lawrence, Kansas 66044 Engr.: DLW
LSMCHOR B1B
P (k)= 0 Section w16x31
Mx(k*ft)= 75.30 Ax(in"2) 9.12
My(k*ft)= 0.00 rx (in) = 6.41 Ix(in*4)= 375.00
L tot(ft)= 29 ry (in) = 117 Iy(in*4)= 12.40
Lx (ft)= 29 rt (in) = 1.39 Sx(in*3)= 47.20
Ly (ft) = 2 d/Af = 6.53 Sy(in*3)= 449
Fy(ksi) = 50 bf (in) = 5.53 Le(in) = 59.38
Lufin) = 61.23
Calculate Allow. Axial Stress WIS load? (Y/N) N
kx = F kx*/rx = 54.27
ky = 1 ky*ly/ry= 20.58
Controlling slenderness ratio = 54.27 Cc= 107.00
Fa (ksi) = 23.67
fa (ksi)= 0.00 kifr / Cc 0.51
fa/Fa = 0.00
Caclulate Bending Stresses
Lb {in) = 24 Lirt= 17.27
Fbx (ksi)=  33.00 Ch= 1.00
fbx(ksi)= 19.14 fbx/Fbx= 0.58
Fby(ksi)= 375
fby(ksi)= 0.00 fby/Fby= 0.00
Check Combined Stresses
F'ex (ksi)=  50.70 Cmx = 1.00
Fey(ksi}=  352.50 Cmy= 1.00
Unity Check = 0.580 OK

Check Deflections (Uniform loads only)
Vert. Defl. 1.05 OR L/ 332
Hor. Defl. 0.00 OR U/ #DIviO!
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Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044
LSMCHOR
P(k)= 0

Mx(k*t)= = 123.00
My(k*ft)= = 0.00

L tot(ft)= 29

Lx {ft)= 29

Ly (ft) = 2

Fylksi) = 50

Calculate Allow. Axial Stress
kx = ]

ky = 1

Controlling slenderness ratio =
Fa (ksi) = 24.44

fa (ksi)= 0.00

fa/Fa = 0.00
Caclulate Bending Stresses
Lb {in) = 24

Fbx (ksi}y=  33.00

fox{ksi)= 25.63
Fby(ksi)= 375

foy(ksi)= 0.00

Check Combined Stresses
F'ex {ksi)= 61.06
F'ey(ksi)= 385.11

Unity Check = 0.777

Section
Ax{in*2)
rx(in) =
ry (in) =
rt (in) =
d/Af =
bf (in) =

ka*Ix/rx =

ky*ly/ry=
49.46

L=
Cb=
fox/Fbx=

fhy/Fby=
Cmx =
Cmy=

OK

Check Deflections {(Uniform loads only)

Vert. Defl. 1.26
Hor. Defl. 0.00

OR L/ 276
OR L/ #DIV/Q!

W1i8sx35
10.3
7.04
1.22
1.49
6.94
6.00

49 .46
19.69

16.11
1.00
0.78

0.00

1.00
1.00

Page:
Date:
Engr..

Ix{in*4)= 510.00
ly(in*4)= 15.30
Sx(in*3)= 57.60
Sy(in*3)= 5.10
Lc(in) = 57.63
Lu(in) = 64.49
WIS load? (Y/IN)

Cec= 107.00

kifrf Cc 0.46

31712020

BIC!



Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200
Lawrence, Kansas 66044

ILSMCHOR

P(k)= 0 Section
Mx(k*ft)= 8.04 Ax(in*2)
My(k*ft)= 0.00 rx {in) =
L tot(ft)= 85 ry (in) =
Lx (ft)= 8.5 rt (in) =
Ly (ft) = 2 diAf =
Fy(ksi) = 50 bf (in} =
Calculate Allow. Axial Stress

kx = T kx*Ix/rx =
ky= 1 ky*lyfry=
Controlling slenderness ratio = 29.83
Fa (ksi) = 2717

fa (ksi)= 0.00

falFa = 0.00

Caclulate Bending Stresses

Lb (in) = 24 LUrt=
Fbx {ksi)= 33.00 Cb=
fox(ksi)= 4.62 fox/Fbx=
Fby{ksi)= 375

foy(ksi)= 0.00 fby/Fby=
Check Combined Stresses

F'ex (ksi)j= 167.86 Cmx =
F'eylksi)}= 670.11 Cmy =
Unity Check = 0.140 OK

Check Deflections (Uniform loads only)
Vert. Defl. 0.04 ORL/ 2342
Hor. Defl. 0.00 OR LY #DIV/0!

W8X24
7.08
3.42
1.61
1.76
3.05
6.50

29.83
14.93

13.64
1.00
0.14

0.00

1.00
1.00

Page:
Date:
Engr.:

Ix{in*4)= 82.80
Iy(in*4)= 18.30
Sx(in*3)= 20.90
Sy(in*3)= 5.64
Le(ing = 69.81
Lu(in) = 131.05
WIS load? (Y/N)

Cec= 107.00

klir/ Cc 0.28

510
3/17/2020
DLW

B2A
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Professional Engineering Consultants, P.A.

623 Massachusetts Street, Suite 200

Lawrence, Kansas 66044

ILSMCHOR

P (k) = 0
Mx(k*ft)= | 12.20
My(k*ft)= = 0.00

L tot{ft)= B.S5

Lx (ft)= 8.5

Ly (fty = 2

Fy(ksi) = 50

Calculate Allow. Axial Stress
kx = 7

ky = 1

Controlling slenderness ratio =
Fa (ksi} = 27.17

fa (ksi)= 0.00

fa/Fa= 0.00
Caclulate Bending Stresses
Lb (in) = 24

Fbx (ksi}= 33.00

fbx{ksi)= 7.00

Fby(ksi)= 375

fby(ksi)= 0.00

Check Combined Stresses
F'ex (ksi)= 167.86
F'ey(ksi)= 670.11

Unity Check = 0.212

Section
Ax(in*2)
rx (in) =
ry (in) =
rt (in) =
d/Af =
bf {in) =

kx*Ix/frx =
ky*lylry=
29.83

Lirt =
Cb=
fbx/Fbx=
fby/Fby=
Cmx =

Cmy=

OK

Check Deflections (Uniform loads only)

Vert. Defl, 0.07
Hor. Defl. 0.00

OR L/ 1544
OR L/ #DIV/Q!

Wax24
7.08
3.42
1.61
1.76
3.05
6.50

29.83
14.93

13.64
1.00
0.21

0.00

1.00
1.00

Page:
Date:
Engr.:

Ix(in*)= 82.80
ly(in*4)= 18.30
Sx(in*3)= 20.90
Sy(in*3)= 5.64
Lefin) = 69.81
Lu(in} = 131.05
WIS load? (Y/N)

Cc= 107.00

klir / Cc 0.28

1T

3/17/2020
DLW

B2B
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Professional Engineering Consultants, P.A. Page:

623 Massachusetts Stret, Suite 200 Date: 12/19/2019
Lawrence, Kansas 66044 Engr: DLW
LSMCHOR

Column Design

Section tsdx4x1/4

P (kip) 33.15 t(in) 0.25 klx/rx 127.15
Mx(IK*ft) 0.00 b/t 16.00 Kly/ry 127.15
My (K*ft) 0.00 Sx(in"3) 4.11 Cc(ksi) 111.55
Lx(ft) 16 Sy(in*3) 4.11 F'ex(ksi) 9.24
Ly(ft) 16 A 3.59 F'ey(ksi) 9.24
Ltot(ft) 16 rx 1.51 Ix(in*4)= 8.22
Fy(ksi) 46 ry 1.51 ly(in*4)= 8.22
bx(in) 4 kx 1.00 bx/t = 16.00
by(in) 4 ky 1.00 byt = 16.00
W/S Load (Y/N) = N

Find Axial Allowable Stress
Controlling Slenderness Ratio = 127.15 OK

kifr / Ce= 1.14

Fa (ksi) = 9.24

fa{ksi)= 9.23

fa/Fa= 1.000

Find Allowable Bending Stresses

Is Section Compact? yes  yes

Lex (ft) 1413  Loy(ft) 14.13

Fbx (ksi) 27.6  Fby (ksi) 276
fbx {ksi) 0.00 fby (ksi) 0.00

Check Combined Stresses
Is fa/Fa>0.15 YES

Unity Chk.  1.000 oK

Check Deflections(uniform loads only)

Delta-x{in): 0 =L/ #DIV/O!

Delta-y(in): 0 =L/ #DIVIO!

Torsion Check

Vx (k) = 0.01 fvx (ksi) = 0.01 Fv (ksi)= 18.4
Vy (k) = 0.01 fvy (ksi) = 0.01 UcC. = 0.00

T (k*ft)= 0.01 t (ksi) = 0.02



Professional Engineering Consultants, P.A.
623 Massachusetts Stret, Suite 200
Lawrence, Kansas 66044

LSMCHOR

Base Plate Design Program ’
P(kip)= 24.70 fe(ksi) = 4.00
T(kip)= 12.40 Fp(ksi) = 1.40
V(kip)= 5.90 Fylksi)= 36
Column Section tsdx4x1/4

d(in)= 4.00

bf(in) = 4.00

Assume A Base Plate Size

B (in) = 10.00 2nin) = 6.40

N (in) = 10.00 2m(in)= 6.40

A(in*2)= 100.00 PLext1= 3.00

fp(ksi)= 0.25 OK PLext2= 3.00

Base Plate Thk. {in)= 0.53

Check Anchor Bolts For Tension and Shear

Bolt diameter (in)= 0.75 Bolt area(in*2) =
Allow Shear/bolt = 4.42 Fv(ksi) = 10.00
Allow. Tension/bolt = 8.84 Ft{ksi) = 20.00
Number Required= 1.40 Use 2
Check Combined Shear And Tension

ViBolt{k)= 295 fv(ksi)= 6.68 OK

Tibolt{k)= 6.20 fi(ksi)= 14.03 OK

Check Prying Action (across corners)
Anchor Bolt Ga.{in)= 9.00 = 1.50
Required Plate Thickness(in)= 0.56 a= 1.50

Page: 4- 4

Date: 12/19/2019

Engr: DLW
0.442
0.75 " dia bolts.
b'= 1.125
a'= 1.875



Professional Engineering Consultants, P.A. Page: & ""Q

623 Massachusetts Stret, Suite 200 Date 2/5/2020
Lawrence, Kansas 66044 Engr: DLW
LSMCHOR Typ footings

FOOTING DESIGN SPREADSHEET

P-live(K) 11 M-live (K*FT) 0 fc (KSI) = 4
P-dead (K) 11 M-dead {K*FT) 0 fy (KSI) = 60
Ptot (K) 22 Mtot (K*FT) 0 Height 0
Pu (K) = 34.10 Mu (K*FT) 0 Density (kef) 0.1
CHECK BEARING

ALLOWABLE BRG. PRESS. (KSF) 2

B({FT)= 35

N{FT)= 3.5

T(FT)= 1 d {IN}= 8.75

A({SQ.FT) 1225

FTG. WT (K) = 1.84 OVERBURDENWT=  0.00 06*WT (k=" 1.10
P-adj.(K}= 23.84 Pu-adj (K) 36.6725 Adj. L.F. 1.54
e(FT)= 0

MAXIMUM BEARING PRESSURE (KSF) = 195 OK

MINIMUM BEARING PRESSURE (KSF) = 1.95 oK

CHECK PUNCHING SHEAR

b {IN) = 10 bo (IN) = 75

n(IN} = 10 PUNCHING SHEAR AREA (SQ. FT.) = 2.4414063

Vu (K) = 29.36 PILASTER WT (K) = 0.00

Phi*vc=  141.12 OK

CHECK 1-WAY SHEAR

Vu (K) = 10.70

Phi*vc = 39.51 OK

CHECK BENDING

Mu (K*FT) = 2.661043

TRY # 4 BARS @ 6 INCH CTRS.

As (SQ. IN.}= 0.39 > {4/3)As-required= 0.09

a(in)= 0.58 Temp. Steel req'd = 0.19 OK

dMn = 14.95 OK

DeueT  enun = (B + L&) Qo)
17, A
i

+GF.eam @ ||k




Professional Engineering Consultants, P.A. Page: s N

623 Massachusetts Stret, Suite 200 Date 2/5/2020
Lawrence, Kansas 66044 Engr: DLW
LSMCHOR Typ footings

FOOTING DESIGN SPREADSHEET

P-ive(K) 18 M-live (K*FT) 0 Fc{KSI) = 4
P-dead (K) 18 M-dead (K*FT) 0 fy (KSI) = 60
Ptot (K) 36 Mtot (K*FT) 0 Height 0
Pu (K) = 55.80 Mu (K*FT) 0 Density {kcf) 0:1
CHECK BEARING

ALLOWABLE BRG. PRESS. (KSF) 2

B(FT)= 4.5

N(FT)= 4.5

T(FT)= 1 d (IN) = 8.75

A(SQ.FT) 20.25

FTG.WT(K)= 3.04 OVERBURDENWT=  0.00 06*WT (k)= 1.82
P-adj.(K)= 39.04 Pu-adj (K} 60.0525 Adj. L.F. 1.54
e (FT)= 0

MAXIMUM BEARING PRESSURE (KSF) = 1.93 OK

MINIMUM BEARING PRESSURE {KSF) = 1.93 oK.

CHECK PUNCHING SHEAR

b (IN)= 10 bo (IN) = 75

n(IN) = 10 PUNCHING SHEAR AREA {(3Q. FT.) = 2.4414063

Vu (K) = 52.81 PILASTER WT (K) = 0.00

Phi*Ve=  141.12 OK

CHECK 1-WAY SHEAR

Vu (K) = 20.30

Phi*Vc = 50.80 OK

CHECK BENDING

Mu (K*FT) = 4.983781

TRY # 4 BARS @ 6 INCH CTRS.

As (SQ.IN.) = 0.39 > {4/3)As-required= 0.17

a(in)= 0.58 Temp. Steel req'd = 0.19 oK

oMn = 14.95 oK'

LT Weau (Bt )00 Dok

(g -Bm WY



Professional Engineering Consultants, P.A.

Page: &1

623 Massachusetts Stret, Suite 200 Date 2/5/2020
Lawrence, Kansas 66044 Engr: DLW
LSMCHOR Typ footings

FOOTING DESIGN SPREADSHEET

P-live(K) 27 M-live (K*FT) 0 fc (KSl) = 4
P-dead (K) 27 M-dead (K*FT) 0 fy (KSI) = 60
Ptot (K) 54 Mtot (K*FT) 0 Height 0
Pu (K) = 83.70 Mu (K*FT) 0 Density (kcf) 0.1
CHECK BEARING

ALLOWABLE BRG. PRESS. (KSF) 2

B(FT)= 5.5

N(FT)= 5.5

T(FT)= 1 d(IN)= 8.75

A(SQ.FT) 30.25

FTG.WT (K) = 4.54 OVERBURDEN WT=  0.00 0.6*WT (k)= 272
P-adj(K)= 58.54 Pu-adj (K) 90.0525 Adj. L.F. 1.54
e(FT)= (1]

MAXIMUM BEARING PRESSURE (KSF) = 1.94 OK

MINIMUM BEARING PRESSURE (KSF) = 1.94 OK

CHECK PUNCHING SHEAR

b (IN) = 10 bo (IN) = 75

n{IN)= 10 PUNCHING SHEAR AREA (SQ.. FT .} = 2.4414063

Vu(K) = 82.78 PILASTER WT (K) = 0.00

Phi*ve=  141.12 OK

CHECK 1-WAY SHEAR

Vu(K)= 33.09

PhiVc=  62.09 oK

CHECK BENDING

Mu (K*FT) = 8.103898

TRY # 4 BARS @ 6 INCH CTRS.

As (S5Q. IN.) = 0.39 > (4/3)As-required= 0.28

a(in)= 0.58 Temp. Steel req'd = 0.19 OK'

$Mn = 14.95 OK

Leuaer

Cheroi] 450t 45) (00
~ 4

r Ye-aw W
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