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Calculate Seismic Weight and Force (Transverse Direction)
Lengthyq, = 188 ft Widthyge = 896t EaveHt= 8ft  EniRidgeElev = 22.65ft  Roofpy = 20-psf
EntBearingElev = 10t

h-iEZZDL = lipsf
BuildingArea = Lengthy;q, Widthyq, + (13.0ft-43ft)-2 BuildingArea = 18172t
W =roof & ceilings Wt; = Roofpy -(BuildingArea) Wiy = 363440.Ihf

EaveHit

Two Ext. Walls Perp - Wty = [E:lW:]lm_- g

_ngmm}z Wty = 73200-Ibf

Four Int. walls perp. Wiy = (12-psf-7.5-ft-67-ft)-4 Wiy = 24120 Thf
Two corridor ceiling Wiy = {Mm-?-ﬂ-Len;thwg}-z Wty = 39480 1bf

One entry wall each
side plus gable

EI'F'BHt:| +1 jpﬁ_[%_dﬂ.ﬂ.(himdgeﬂﬁ - E:tth}:|:|-2

Wit; = |:ExtW:]1m_-|:(45-ft— 14.35-ft)-

Wiryaps = Zm Wiryans = 326236.1bf Wt; = 24016.1bf
Calculate Tributary Mass to Shear Walls

Distance between
Shear Walls Tributary Lengths to Shear Walls Tributary Building Weight to each Shear Wall
_ Dist; ) L
Dist; = 9.0-ft = Ly = 45ft WallWi; = Wi L—l WallWt; = 12597-1bf
Dist, + Dist, = enas

Dist, = 41.33-ft -0 L, = 25.165ft WallWe, = Weppans L,

Length
Dist, + Disty bldz

. . —_ = 35 L
Disty = 43.38ft : ; L= 24580 Gme - e —

Length
Dist; + Dist, blds

Dist, == 40.ft =— L= 41704t Wall W, = Wep,pn, Ly

Length
_ - Dist, + Dists s L bldz
Dists = : S s= WallWts == Wegyypy————
LBCI].gﬂl'h]dg

Ls = 27.083ft WallWt; = th.i WallWt; = 73813 Ibf

LBCI].gﬂl'b]d_g
= L-
Ly = 12083# WallWt, = Wp,,p,————  WallWt, = 33824.Ibf
Le:n.gﬂlbmg

WallWi, = 70443 1bf
WallWi; = 118841 Ibf
WallWt, = 116930.1bf

WallWi; = 27573 1bf

Distg = 24 1667ft ~ Distz + Distg

ZL = 138077t
SumWallWt = Zw.mw SumWallWt = 526470.701. 1bf
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Calculate load and reaction ona 20 foot long beam:

Dead Load: 60 psf
Live Load: 80 psf
Tributary area: 10 £

Good Better (Assign Vanables)
Dead Load 60 - 10 = 600.000 DeadLoad = 60 - 10 = 600000
Live Load 80 - 10 = 800.000 LiveLoad = 80 - 10 = 800.000
Total Load G600 + 800 = 1400.000 Totall.oad = DeadLoad + LiveLoad = 1400000
_|_
. 2{} T
Reaction 1400 - — — 14000.000 Span := 20
2
. Span
Reaction = Totall.oad - —— = 14000_000

2

Best (Assign Units)
DL -= 60psf - 10ft

LL = S0psf - 10ft

TL = DL = LL = 1400.000 - pif T

Span = 20ft

Span
Reaction .= TL - —— = 14000000 Ibf
AAAAAEAAAN

2
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t (Assign Units

DeadLoad = 2 §7kPa - 10ft = 535 412 plf

AAAAAAMAAAMAAAN

G0psf = 2.873 - kPa

LiveLoad = 100psf - 106t = 1000.000 plf

AAAAAAMAAANAAA

TotalL.oad .= DeadLoad + LiveLoad = 15595 412 plf

AAAAAAARAARAAANR

. Span .
Reaction ;= TotallLoad - = 153994 120 Ibf
.|’IiiIF’Ii’IiiIF’Iiiliiliiliiliiliiliil_ _.-.’.




Uses of Mathcad

= (Calculator

= Conversiontool o oo..

» Standard calculation S
worksheet to supplement - T
hand calculations

= Replace hand calculations
and calculation binder

Utah Snow Loads Per State Amendment to IBC
County. Cacre
som




When performing engineering

calculations, ALWAYS attach
units to your variables.

Mat]




Understand the difference
between 1bf (pound force) and

Ibm (pounds mass).

Matl




When your formula expects a
unitless number, divide the

Mathcad value, by the units
expected by the formula.




Use the “accent” key (below the
~) for the prime.

Do not use the single quote key because it
will give you parenthesis.

Matl




Create Custom Units

ft

L

= 3.83

Jesse = 3ft + 10in

GoldenGateBridge = 35814t

GoldenGateBridge = 1




Customize the Unit System in
your worksheet to meet your

specific needs.
Do not just rely on the Mathcad default
units.

Matl




Try User-Defined functions to
avoid repeating the same

expression

Matl
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When plotting, divide the

function or data by the units you
want plotted.

Matl




Arrays (for multiple inputs and
results)

Mathead



-

1.000 3.000 4.000

Matrix = l Matrix = | 4000 3.000 5.000

5.000 5.000 5.000

Vector; = 3.000

Mote that ORIGIMN has been changed to 1 in this worksheet.
ORIGIN = 1.000




Understand the difference

between “literal” subscript and
“array’ subscript.

Matl




KLrValues =

Range Valueswil dsplay only. You
cannot assign values

F,(50ksi, KLrValues, E) =

F.(KLrValues E) = | 50883.2%4

457949 644 )
114487 411

18317.986
| 12720823

0.877F. otherwise

(47766.507 )
41647.021
33139.912
16064.874

| 11156.162 )




Use range variables for plotting.

Use vectors for multiple variable
input.

Matl




To do element by element
multiplication, use the

“Vectorize” operator.
(CTRL + MINUS)

Matl




Use vectors to give multiple
inputs to functions and

expressions.

Matl




Solve blocks provide powerful

tools to solve simple or complex
engineering problems.

Matl




@ Create New Adobe Acrobat Document -~

Adobe LiveCycle Designer Dncurnem% Cancel
(= AutaCAD Drawing

o Createfom Ble | f01 Eserver Class
Microsaoft Equation 3.0
Microsoft Graph Chart .
Microsoft Office Excel 97-2002 Work: Lisplay As lcon
Microsoft Office Excel Binany Workish ™

Result
Inserts a new Adobe Acrobat Document object

into your document .




Use objects to insert graphics
that can be edited within

Mathcad.

Matl







When exchanging data with the
Excel component, divide the

Mathcad input data by the units
expected by Excel.

Mat]




—

summary.

When performing engineering calculations, always attach units to your variables.
Understand the difference between “Ibf” and “Ibm’”.

In empirical equations, divide by the units expected by the equation.

Use the “accent” key for the prime.

Customize the worksheet Unit System to meet your specific needs.

Try User-Defined functions to avoid repeating the same expression.

When plotting, divide the function or data by the units you want plotted.
Understand the difference between “literal” and “array” subscripts.

Use range variables for plotting and vectors for multiple variable input.

Use “Vectorize” (CTRL + MINUS) for element-by-element multiplication.

Use vectors to give multiple inputs to functions and expressions.

Solve blocks provide powerful tools to solve simple or complex engineering problems.
Use Objects to insert graphics that can be edited within Mathcad.

Use the Excel component for existing Excel files or to take advantage of the strengths of
Excel.

Create a Standard Template and use it as you “Normal.xmet” template.
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