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Structural Engineering Calculations

The following pages of calculations, totaling 12 pages, have been prepared under my direct supervision.
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Design Check Calculation Sheet

Sheer 2004a
LOADS (lbs, pst, or pif) -
Load Type Digtributioni Magnitucde location [£E]) Pac—
Start End | Start  Eod tern
Loadl, Dead Full UEL 115.0 Ho
Load?2 Live Full LRL | 175.0 Ho

MAXWMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :

o 17-3

Cread Tg2 TEZ

Live 1072 1072

Total 1533 1833
Bearing:

LC number Z| 2

Length 1.00 1.00

LVL n-ply, 2.0E, 2850Fb, 1-3/4x9-1/4", 2-Plys
Salf Weight of 8.33 pif tomatically included in loads;

Lateral support: top= at supports, bottony at supports; Load combinetions: 1CC-IBC;

Anatysis vs, Allowable Stress {psi) and Deflection (in) using NDS 2001 :

triterion Bpalysis Valus JDeglon Value [Anslygis/Design
ghear Ev = T2 Fvt = 285 Ev/EBvt = 0.286
Bendingi+} £ = 1350 Fb' = 2925 fo/Fo' = 0.46
Live Deflin 0.12 = L/765 0.41 = L/Z60 0.47
Total Defl'n 0,40 = 1/370 0.6 = LA240 b, 65

ADDITIONAL DATA:

FACTORS: F ik} oM Ct CL oy Cfu o cirt Ci Ch LCH
Fb*+ 2950 1.0 = 1.00 &.857 1.04 - 1.00 A0 - - z
Byt 285 1-0@ - 1.00 = - - - 1.00 - 1.00 n
Fop? T80 - - 1.40 - - - - 1.60 - - -
E? 2.0 million ~ 1.6GG - - - - 1.00 - - 4
Bepding{4+): LCH 2 = 4L, M = 5615 lba-ft
Zhear : LO¥ 2 =ML, V = 18323, V deslign = 16463 lbs
Reflention: Lo 2 = ML ElI= 231e0df lb—inz2/ply

Pntal Deflection = 1.50{Dead Load Peflestion) + Live Load Deflection.

{i=resd  Ewlive

{All LC'a ara listed in the Analyzis output)

Qugnow Wewind Teimpact C=construction ClLd=eoncentrated})

DESIGN NOTES:

1. Pleate varify fhaf the defoult deflection Amit= are appropriate appiation
2, SCL-BEAMS (Structural Composite Lumber): the attached SCL sclection is for

SCL manufaciurer.

3, Sizw facton vaty fram ohe mamgdacturer {0 ancther for SCL meterals. They can be changed in the database aditar.
4, BUILTAP SC1L-BEAMS: contact manufachurer for connection details when loads ars not applied exually te ol plys.

for your

o

;-)rultmlnary design only. For final member design mmaﬁ’:tyaur local




COMPANY PROJECT

@ WoodWorks® | | soe™

SOFTWARE FRR WirQi GEStai

cuv 3

Dosign Check Calculation Shaet

Slzer 20043
LOADS (s, pst,or pit) -

Load Type Distribution| Magnituds Lwcation [£tl| Pat-

Start End | start End LEEn
Loadl, Dead Point TEH ' 3.13 - No
Load?2 Dead Point \ 165 8.13 o
Loadi ALive Point 1078 8.13 Mo
Loadd Liva Point 1075 2.13 No

MAXIMUNM REACTIONS (lbs) and BEARING LENGTHS {in) :

il 113

Dead 817 1%

Livae 16758 1078

Total 1892 1892
Bearings 1

LC number . 2 4

Length 1.08 1,00

LVL n-ply, 2.0E, 2950Fb, 1-3/4x9-1/4", 2-Plys
Sall Walght of £.33 plf autematically included in lads,
Lataral gupport; top= &t supports, bottom= ot Supports; 1L oad combinations; ICC-IBG;

Analysis vs. Allowable Stress (psi) and Deflaction {in) using NDS 2001 :

_ Critecion ZAnalysis Value iDegign Value |Analysig/Design
Shear fr= 87 Fv* = 285 fv/Evt = .31
Bending (+) fhh = 1411 |  Elht® = ZBAZ L fb/EbY = (.48
Live Defl'n g.18 = L/756 0.38 = L/3IE0Q 0.48
Totsal Daflin D.38 = L/355 | 0.5G6 = T./240 0.568

ADIITIONAL DATA:

FACTORS: B cD [mi | ct oL oV Gfu cr Gt ci Cn LC#
FB'+ 285G 1.00 - 1.00 0.963 1.04 - 1.00 L.o0 - - a
vt ZB5 1.00 - 1.00 - - - - 1.00 - 1.006 2
Fop' 750 - - 1.00 - - - - 1.00 - - -
Bt 2.0 mdllion - 1.00 - - - - 1.00 - -~ z

bBanding{+i: LC# 2

4L, M = BBEEB iba-ft

E-3
Shear . LO# 2 = DL, ¥ e 1892, V design = 1885 lbs

Deflasation: LEH 2

HL  EI= 231e06 1b-in2/ply

total Deflection = 1.50[Dsad Load Deflection) + Live Load peflectlon.
{D=dead I=live Z=mnow Wewind I=impact C-cohstruction Cld=concentrated)
(A1l Lt'a are listed in the Malysis output}

DESIGN NOTES:

1. Ploase veify et the default deflaction imits are sppropiats for
2. SC1-BEAMS (Struchwal Composite Lumber): fre attached 8CL
SCL manutachurer.

3, $izafam“arymmammmmmammaﬂmschmﬁah.Thaymﬂheahmgadinmedamhmadﬂm
4, BUILT-UP SCL-BEAMS: contact manufacturer for coiiection details whent loads are not spplied aqually to all plys.

)

your application. i S
sefertion is for preliminary dasign only. For final membet design cordict your locat
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Design Check Calculation Sheot

Sixer 2004a
LOADS (s, psf, or plf) *
Load Type Diztributiconi Magnitude Location [£t}]| Pat-
Start End Start End tern
Loadl Dead Aolal 830 {Ecceqitricity = Q-94 in]
Load?2 Live Axlnl 1075 {(Ecoejtricity = 0-00 in}

MAXIMUM REACTIONS (1bs):

L ]
o 4
L umber n-ply, 5-P-F, No.1/No.2, 2x4", 2-Plys
Self Welght of 2.12 pif mutpmaticafly included in [bads;
Pinned base; Loadtace = withiib); Built-up fastener naiie; Ko x Lb: 1.00 x0.00= 0.00 [i]; Ke x Ld: 1.00 % 8.60= 800 (A, Load combinations:
‘ {od a1 = o
Analysis vs. Allowable Stress {psi) and Deflection (in) using NDS 2001
Criterion Ansiyaia Valug  {Design  Velue {Analyain/Design
Axiszl fo = 183 | Fot = 4088 Fol/Eat = 0.37
Bxial Bearing Lo = 183 Fox « 1322 fofFc*® = 0.14
ADDITIONAL DATA:
FACTORS: F cn oM ¢ UL/CP GF &fu ar  cfrt Qi 1o
Fet 115¢ 1.00 1.00 1.00 ©.377 1.15%0 - - 1.00 1.00 2
For 1150  1.00 1.00 1.00 - 1.150 - 1.00 1.00 ]
Amial : Le$ z =D+, P o= 1822 lbs Kf = .00
{D=diead Is=live S=snow Wewind J=~impact C=gonatruction Cld=concentrated)
(A1l LO's are listed in the Analvels output)
DESIGN NOTES:
1. Please verity that the default deflection limits ate appropriate for your application.
2. BUILT-UP COLUMNS: nailad or bolted buli-up cokimng shall conforim 1 the provisions of NDS Clause 15.3.
@ S Flaee -
,p 2O ‘ )
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Pesign Check Calculation Sheet
. Sirer 200443
LOADS (s, pst, orpit) *
Load Type Diztributicn| Magnitude Location [fLl] FPak-
Ftart End | Start End tern
Loadl Desd point 765 . 5,25 Hes
Load2 Dead Point 165 16.25 Ho
Loads iLive Point 1075 10.25 Ho
Load4 Live Point 1075 5.25 No
Loadh Lisee Fuil Ares 40.00 (0.67F* Mo
TLoads Dead Full Avea 10.00 {0.67)* Ho

*Tributary Width (£t)

MAXIMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :

g 13-8*

Dead 118 272

Live 1121 1385

C Total 18499 2367
Bearing:

LC number 2 ‘ 4

Length 1. 09 ' | ). 080

LVL n-ply, 2.0E, 2950Fb, 1-3/4x9-1/4", 2-Plys
Self Welght of 053 plf ssomatizally included In loads;
Latersl support: top= &t suppotts, bottom= at suppors; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Defiection {in) using NDS 2001 :

Criterion Anmlvais Value iDegign  Value Apnalysis/Degiqn
ghear fv = 108 vt = 283 fv/Bvt = (.38
Banding{+} ‘ flb = EERE Fh' = ZBOeG fh/FbT = (.78
Live Defl'n 0.40 = L/41z2 0.68 = L7240 0.58
fotal Defl'n 0.82 » 1/3201 0.92 = 1/180D .89

ADDITIONAL DATA:

FACTORS: F chD - M ct [H Qv Cfu & Cfrt Ci Cn nCé
it 2950 1.00 - 1.00 0.348 1.04 - 1.00 1.00 - - 2
vt 285 1.00 - 1.06 - - - - .00 -~ 1.00 2
Tep' 750 - w 1.0G0 - - - - 1.00 - - -
-4 2.0 million - 1.00 = - - - 1.00 = - o

L, M = 3381 lba-ft

Shear : LC# 2 ol V= 23687, V design = 2335 Ibks

Daflection: LC¥ 2 = D+tL  ElI= 23106 I1b-inZ/ply

Potal peflection = 1.50({Dead Load Deflection) + Live Load Deflaction.
{Irdead T=live Swsnow Wewind I=ippact C=conatruction Cld=¢oncentrated) :
{All LC's are listed in the Analysiz output)

Bending{+): TLCF 2

iy

DESIGN NOTES:

1. Plaase vetify that the default deflection fimits are appropriate for yeur sppfication.

2 BCL-BEAMS {Structural Composite Lumber): the sttached SCL selection is for preliminary design only. For final mamber design contiict your local
SCL mamifacturer. ' ‘

3 smmmf;mmmmufacwwmamﬂwmsammmmbemwinmemmm.

4 BUILT-UP SCL-BEAMS: contact manutacturer for connection details when toads are not appliad equally to afl plys.
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3/4/2005

FOOTING REFERENCE

1125 ELMWOOD AVENUE QAK PARK, 1L 69502 o

INGENIL LLC Prepased: KM FLD%DY

PZ

PIER ok BASE PLATE (°T") —-—~\ B

CONCRETE PROPERTIES.
=
fe=
COLUMN PROPERTIES
BASE PLATE (BXB)
CoLUMN SiZE

RADIUS OF LOADED AREA (D)
Ave. Raps of CoLumn (R)

COLUMN LOADING

DEAD LOAD
FLOOR LtVE LoAD
RoOF LIVE L.OAD
SNow L.oAD
TOTAL

PLATE CHECK
a {xs1)
T REGUIRED

FooTiNg SIZE (WxW) (FT)
FOOTING THICKNESS (V)
FACTORED PRESSURE (KSF)
BEARING PRESSURE {KSF)

My (IN-K)

§ (IN)

oMy, (IN-K)
~ ONE WAY SHEAR ¢Vy (K)
" Two WAY SHEAR Vy (K)

0.5%
3000

6
3
5

.64

= 0.08L9

1.05

36

(KIPS)
.00
.40
.00
0.00
2.L0

0.07
1/8

1.6
2
1.53
[.07

3.4

2.3
36.6

6.5
43,3

3

(rst)

iN _ Ei
w

N @

RN

KEl
K&t

KS1

. " :

{BASED ON GOVERNING COMBINATION PER IBC 2003)

OK

oK
oK
oK

UNREINFORCED FOOTING ANALYSIS
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Besign Check Calculation Sheet

Size 2004a
LOADS (b=, psf, or pif) *
Load [ Type | Diatributien| Magnitude Location [ft]| Fat-
Start End Start End Lagrn
Loadl Dead [Fuil Area 15.00 (16.0}* o
Loadz Live il Area 30.00 {16.0)* Yes

*Triburary width (in)

MAXIMUM REACTIONS (ibs) and BEARING LENGTHS {in} :

1 [
Fay 0o [}
o i 2y
Dead 121 33z 86
Live 239 613 179
Total 3cd 945 | 245
Bearings -
LC numbex 3 ] 21 1
Length 1.0¢ . 1.11 1.00
Ch 00 1.34 1.00

Lumber-soft, S-P-F, No.1/No.2, 2x6"
Spacer) st 16" c/c: Seif Welght of 1.67 pif automaticaly included in loxds;
Lateral support: top= full, bottom= at supports; Repetiive factor: appliad where permitted (refer to onBing help); Load combinations; 1CC-BC;

WARNING: Mambes length exceeds typlcal stock length of 18.0 ()
This section FAILS the design check
WARNING: This gection violstes the following design criterta: Bending and deflection

Analysis vs. Allowable Stress (psi) and Deflection (in} using ND3 2061 :

Griterion fnalyeis Value iDasign  Value !Bnalysis/Design
Shear fv = 89 Ev' = 135 fv/Evt = (.66
Bending(+) | fb = 1672 ELt = 1308 fb/EbT = 1.28
Bencling (=) fiv = 1576 Fl' = 1003 fo/Fbt = 1.57
Live Defl'n H_ 17 w LIZTT 0.47 = Lf360 : 1.865
Total Defl'™n 1.27 = Lf131 0.70 = L/z40 1.82

ADDITIONAL DATA: -

FACTORS: F ch CM Gt CL CF #7811 cr Girt Ci Cn LCH
EbT g78  1.00 1.00 1.00 1.000 1.300 l.00 1.1% 1.00 1.00 -~ 3
Fb'— 875 1.00 1.00 1.00 ©.766 1.300 1.00 1.1B 1.00 1.00 - 3
Ev® i35 1.0 1.00 1.00 - - - - 1.00 1.00 1.00 z
fop* 425 - 1.00 1.00 - - - - 1.00 1.000 = -
B 1.4. miliion 1.00 1.00 - - - - 1.00 1.00 - 3
Bending({+}: LC# 3 L fpattern: L 1, M = 1054 lb=s-fL

Bending{~}: LC# 3 = p4L (pattern: L}, M = 993 lhs-ft

Shear : LCk 2 4L, V= 517, ¥ deaign = 489 lhs

Defleotion: LOF 3 = D4L [pattern: L )  EI= 29206 lb-inZ

#otal Deflection — 1.50({Dead Load Deflectieon) + Live Load beflecticn.
(D=dead Relive S=snow W=wind I=impact Ceconstructiol Cld=concentrated)
{All LC's are limted inm the Analysie output}

{Load Pattern: ==5/%, ¥=Li8 or L+0, =ho pattarn load in thiz span)

e

DESIGN NOTES: R

1.Pmmwmmemmmwﬁmmﬂmmmmmmmm ,

2 Gontinuous or Cantiavered Beanrs: NDS Clause 476 5 requites that nommsl grading provisions be extended 1o the middla /3 of 2 spat baams
and to the full length of carfilevers and other spans. ' .

3, St funaber hendiwgmamhemahanbumﬁanywppunidamdhmmﬂmpmﬁﬁhmofﬂﬂs Clause 44.1.

+- e
Mamgz 222 "
WM e v32*
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REACTION [lbs]
Maximum. . .
Tplift: o
Bearing: 345

‘%EGO

V odesglgn: 480
Toad Combination #Z: D+L

LY}
& 14 24
SHEAR [Ibh=zl
+ maK 428
-V mAax: -517

\_4&9

¥

Dogign shear < mazimug dus to potching or loads ignored within distance *d* of support.

w 24

t i
BENDING uhs-itﬂvﬁ’

o™ O 1

P mand hi
+M dezign: p054

RAG N itk A 923

1054

A
w"""‘ﬁ-._,_ M“-‘b 2:‘2??

Load Sembinkbion $3e-Thl lpsttszn: L)

DEFLECTION [inl
Max Live: O0.77
Max Totad: 1.27

Load Combination #3: D+L {pattern: L}

A
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Design Check Calculation Sheet
o Shzer 20043
LOADS {ibs, psf, orpit) *

Lad Type Distribution Maghiitude Locationt [£L}}] Fat~

- Start £nd Start BEnd tetn
Loadl Dead Full UDL 250.0 No
LoadZ? Live Full UDL 460.0 i No

MAXIMUM REACTIONS (ibs) and BEARING LENGTHS (in) :

o 12-3"

Dead 1801 1601

Ldve 2817 7817

- Potal 4418 4418
Bearing:

1O number z z

Length 3.58 .68

. LVL. n-ply, 2.0E, 2950Fb, 1-3/4x11-1/4", 2-Plys
Salt Weight of 11.35 pif automatically inciucad In loads;
Latersd support: top= st supports, bottom= &t supports; Load combinations: ICC-IBC,

| Analyss vs. Allowable Siress (psi) and Deflection {in) using NDS 2001

@ritecion Anslysis Value (Desgign Velue tAnalysisz/Design
Shear fv = 143 Fy' w285 fvfbv! = (.50
Bending(+} fin = 219% Fbt' = 2782 h/FRt = 0.78
Live Defl'n 0.28 = L/5Z3 g.41 = L/360 0.69
‘Total Defl"n 0,52 = 1,/B2872 D.61 = L/240 085

ADDITIONAL DATA:

FACTORS: F CR M ct cL v cfu cr CErt ci Cn LC#
Fh'4 2950 1.00 - 1.00 0.438 1.01 - .00 1.00 - - z
Bt 285 1.00 = 1.00 - - - - 1.00 = 1.00 2
Fop! 150 - - 1.00 - - - - 1.00 - - -
gt 2.0 million . — 1.00 - - - = 1.00 = - Z2

Bending(+}: LCE 2 = D4, M = 13631 lba=ft

Sheap t LOE 2 = 4L, Vo~ 4418, V desgign = 3742 1bs

beflection: LOF 2 = 4L EI- 415206 1b=in2/ply

Potal Defiestion = 1.50(Dead Lopd Deflactison) + Live Load Deflecticn.
{D=dead Imlive S=snow W=wind I=impsact C-comstruetion CLld=concentrated)
S {All LC's axe listed in the Analysis output})

DESIGN NOTES:
1. Pinase verify that the default dafiaction limits are appropriate for your application. o
2 SCL-BEAMS (Siructursl Composite Lumber): the affached SCL. selection is for prefiminary design ohly. For finat member design contazt your local
SCL manlachmrer. o
| 4. Skae factors vary from one menufacturer to ancther for £CL materials. They can be changed in the databuse editer.
4. BUILT-LIP SCL-BEAMS: contact manufackurer for connection details when foads are not applied equally to all plys.

b
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Dasign Check Calculation Sheet

Sizer 2004n
LOARS (ibs, pst, or pif) +
Load Type Dlatribution} Magnitude Location [ftlk Eat—
Start End Ftart End, tarn
Loadl Deadk Axial 1650 {BEcoceftricity = O.0§ 1in)
Load2 Live Axial 2850 {Eeceptrlielty = 0.00 in)
MAXIMUM REACTIONS (Ibs):
A
T

o

tumber a-ply, 3-P-F, No.1/No.2, 2x4", 2-Plys
MW@#MZizwmmmlwmmmlmds
Pinned hase: Lontface = widthy{h): Bulit-up fastener; neds; Ke % L 1,00 ¥ 0.00= 0.00 I, Ke x Ld: 1.00  8,00= 8.00 {R}; Load combinations:

1CC-IBC;
Analysis vs, Allowable Stress (psi) and Deflection (in) using NDS 2001 :
Criterion Anplysis valus Dol oty value Analyals/Design

Axial To = 430 . | Eet - 489 e s —— Ut (2 G !

Axial Bearing fo = 430 pBgE wv 3327 fo/Fc* = §.33
ADDITIONAL DATA:
FACTORS: T co M ot CL/CP GF Gfu cr dfrk  Ci LC#

Fe' 13150 1.06 1.00 1.00 0.377 1.150 - - 1.00 1.00 &

Fexs 1130 1.00 1.00 1.00 - L.i150 = - 1.00 .00 Z

Axial s LC# 2 = 4L, P = 4517 lbs Kf = 1.00

(D=degd ILmlive Swgnow W=wing I=impact C=construction CLdwconcentrated}
{B11 Le'=2 are listed in the Analysla output)

DESIGN NOTES:

1. Please verity that the defaul deflecfon limits are appropeiate for your application.
2 BUILT-UP COLUMNS: nalied of bolted husiit-up columns shail conform 19 the provisions of NDS Clause 15.3,

= . 4,.'3’?& e :.*I CEA g0 & 428 ™~
*C"* o 1Y) ¢ Y

— ST M &y T]Mﬁfﬂ L5 I

Use BIMESer Popb- e ppsE




3/4/2005 INGENII, LLC Prepased: KM FLOODY
1125 ELMWOOD AVENUE OAK PARK, 1L 60302 o 12
FOOTING REFERENCE P4 |
PiER Or BASE PLATE (1) ——\ l B
OPERTIES L
b= 0.58
f'c= 3000 (psi)
CoLuMN PROPERTIES
BASE PLATE (BXB) 6 N : ]
COLUMN SIZE 3 W @ B
RADIUS OF LOADED AREA (D) 3 N :
AvG, RADIUS OF COLUuMN (R) .64 IN
f= 0.1592 kst
Fe=  1.O5  K$i
h 4
Fy= 36 xsi
COLUMN L OADING (KIPs)
DEAD LOAD .65 ) W
F1.O0R LIVE LOAD 2.85 r +
RooF LiVE LoAD 0.00 \
SNOW LoAD 0.00
ToTAL 4L.50 (BASED ON GOVERNING COMBINATION PER IBC 2003)
PLATE CHECK
o (ks 0.13 0K
T REGUIRED 1/8
FooTiNg Size (WxW) (FT) {.5
FOOTING THICKNESS (IN) 12
FACTORED PRESSURE (KSF) 2.9
BeariNGg PRESSURE (KSF) 2.00
My (IN-K) 6.5
5 (IN%) 24,3
HMy (IN-K) 36.6 0K
 ONE WAY SHEAR §Vy () 6.5 oK
Two WAY SHEAR ¢V {K) 433 0K

UNREINFORCED FOOTING ANALYSIS



