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Structures Software Update

m Mathcad 13 compatible
® Mastarm program
m Strain Pole program

m Biaxial Rectangular Footing program




mathcad 213

Mathcad 13

® most programs Mathcad 13 compatible
® .mcd =».xmcd

m both Mathcad 13 and 11 versions available




File narne: :.FlowChart.Hmcd w |

Save as type: j-Mathcad #ML Document [7xmcd) V.

HTHL File [* ktm)

Rich Test Farmat File [ rtf]

Mathoad =ML Template [* xmct]

Mathzad 12 ML Document [* smed)

Mathzad 12 Comprezsed XML Document [ smodz])
Mathoad 12 Worksheet [* mzd)

Mathzad 11 Work sheet [ mod)

Mathoad 20011 Waorkgheet [*.mcd]

Mathcad 13

® most programs Mathcad 13 compatible
® .mcd =».xmcd

® both Mathcad 13 and
11 versions available




T

4.2mb Span oo L ooosl DEAMS (S, - Beams, Double |,
|accordance with the AASHTO LRFD sp.cification.

Ass15m5 ||LRED Retaining Wall Program, v2.05, is a Mathcad 11 program that analyzes and

1.2mb designs castin-place retaining walls in accordance with the AASHTO LRFD
specification

A71206  |LEED Retaining Wall Prograrn, w21, is a Mathcad 13 program that analyzes and

2 Bimb designs cast-in-place retaining walls in accordance with the AASHTO LRFD)|
specification

|/§?f2m3 IMmmsto ™ n e 2 3 s 5 Mathead pragrarm that design= == “'swar signal structures
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Mastarm Program v4.0

m multiple steps combined into one program

m data files

m Standard Arms B and C
Standard Poles Q and R




Step 1 Select Member Types
ArmTypel
AmTypel = AmmTyped = FoleType = Type = | ArmTypel

amz [am1 o | Pde3 PoteType

Step 2 On the Menu Bar Click on Math then Calculate Worksheet

Step3  Design Arm 1 Step 7 Design Connections

Step4  Design Arm 2 (optional) Step 8 Design Drilled Shaft

Step 5 Design Luminaire (optional) Step 9 Design Summary

Step 6 Design Upright Step 10 Transfer Design values to Table on

FDOT Standard Drawing 5-1710

[Airm 1 Properties

Current Values New Values
Ligtalammt = 348 feat, 40 max. for I plece arms, 73 f man. for 2

Diametethase amal = 13in

ches, measured flat o flat

B S anp = 00 fact, approximate distance, use X'to nero out

0793Y
trallaml = in

inches, fhis value is used for one piece arms

0 inchas, for 2 piace arms, his value fs for the piace closest o fhe pole, use Xio zevo ot

[Girm 1 Properties

Arm 1

Summary - Arm 1 Geometry and Loading windSpeed = 110mph Ligtal anl = 48

824 _ 13 34 01793
Dismetefip g = | |in  Diemetetbass an = | - [in Lami=|  |f et =| o Jin
Secti b¢ A
Hsignal anml | sotionssigna aml | pazelemal Teapanel aml )
17]f

E

Arm 1 Combined Stress Ratio and Deflection
max| O3y | = 0870 max Ay | = 23in 2-deg S Lugy = 142in




Mastarm Program v4.0

m multiple steps combined into one program

m data files

m Standard Arms B and C

FDOT Mast Arm Analysis Program
The new cusfom file will be a copy of the last file called from

GustomiPilgiName fopfienal | | ] the program. A "dat" extension will be added fo the file name.
Aded file to file list Refresh File List
Select Data Rile frequired) atestinput All data files are v the same directory as the MastArm Fd med file

Path = "CilAAAdata M astArmd 00

DrataFile = "atestingut.dat”

I¥}—Read In Data

General Information DataFile = "atestinput dat"

Current Values New Values
subject = "B1-B1-Q1 Mast Arm" fext
Frojectin = "Design Standard" tfexf
Polelocation = "Index 17743" text
Use Confrol+F9 fo
Designedey = "FDOT" fext recalculate the worksheet,
once fo wrife ouf dafa, fwice




Mastarm Program v4.0

m multiple steps combined into one program
m data files

m Standard Arms B and C
Standard Poles Q and R

I+}—Read InData

FDOT Mast Arm Analysis Program

" e The new custom file will be a copy of the last file called from
Ctstomn BileNome (optional) I:: the program. A" .dat” extension will be added fo the file name.
Add file fo file st Refresh File List

Select Dafa File (required)

All data files are in fhe same directory as the MastArmVd med file
Path = "ChAAAdata\Mastdmd 0V
DataFile = " atestinput.dat"

General Information  DatFile = "atestingut dat

Current Values New Values

subject = "E1-B1-Q1 Mast Arm" fext

Projecthn = "Design Standard" fexf

PoleLocstion = "Index 17743" fext

Date = "10/13/04" toxt
Use Confroi+F9 fo
Designedey = "FDOT" fexf recalculate the worksheetf,
onee fo write out data, ftwice
Checkedey = "FDOT" fexf foread in dafa




Strain Pole Program

m Strain2001 - new program

® STRAIN v1.7 - old program




FOR TRAFFIC SIGNAL 3
TOTAL NUMBER OF SECTIONS = 3
IS THIS SIGNAL 1,Z,3 0R 4 HAY ? 1

DOES IT HAVE BACKPLATES (Y DR N) y
DIST. FROM CL OF LEFT POLE (FT) = 68
IS THIS INFO CORRECT ? (YORN) y




Strain2001

m Mathcad program

m 2001 AASHTO Sign, Luminaire & Signal
Specifications design

® new wind speed loads

m single point attachment

Owval eye bolt
/, Ovol eye bolt

fat B washar
\
/ Autpmatic compression fype clamp

| apper ground
o wire pignil
ll

Locking colle fes ar
Service Lashing wire

Oval eye bolt 11 see note no.
nut & washer

e

~ Tether wire { where required )

d ¥
! { e Automofic compression fype
5% Hook tiamp ( Fead Hhrough deadend
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0 : sunseer  Standard Inde 17725
Concrete Strain Pole Design R

English Units DESIGHED B tatE
CHECHED i baTE

GENERAL INEGRMATION:

Beferences: AASHTO Standard Specifications for Structunal Siports for Highweay S,
Luumivaries and fraffic Sgrals, 200)

larnis

Desige Wind Speed & Directions
WindSpsed = 110 - mph WindSpeed = 110mph

Layout Types: Thpe 1. § Cables and 2 Foles
Type 4, 2 Cubles arud 2 Foles
Tepe 3, 7 Cables and 4 Poles
Tepe 4, 4 Cables and & Foles

Type=1 Type=1

TIGURE OF LAYOUT TYTES

Faln 2 Pried | vanz Pl 3
il L Cadie 2 Cabic 2
. - -
i i3
Prke 1 aln 1 Teled | | tobet
Teuel Tresd Tyipal

S Lengh (lnput your Cable Spen length bere )

10 1
o, .

span| spas| * |a
[

Cable Parareers
Diameterin)  Baigitilhes)
Aeafind)  Dreaghikips)

% 0m 0373 46
I
L nur o 12
1%
Em 500 i Ee2ax 10M
; -11
Cacan B STl
LI
Sieing Factor o
Fuctorgrag= | o0 Factorswing,
055 [Coss]

This factor i3 1 ifthe Rgnals dosd 8gns aire ot allemed 1o swireg. dosd 2 43 065 {fthe B grats and Rgra
are alfcwed 10 5WIRE.

Sgred Parameters
Asw-lx-ﬂj T Sigual = 12 Weighigigral = 123 - Ibf
ENsoemast s Hanger
m;.,,,:-m-n’ C Hanger = 143 Weigtiig: = 16.4- ¢
BackFlate
Atuectp = 787 Capp=13 Wightgp = 10 1§
At = 3570
Asency = 63- 80
Sraket [l for Erackar iz inetuded inthe Bfecnive Avan)

Ay =04 8 Weigt e = 33 of
Weightryyiron = 11 o8

11



« Mathcad - [Strain2001.mcd]

|&) Fle Edit View Insert Format Tools Symbolics Window Help
D-#d SRV B o [CR=
Marmal | Arial

= g T ap

Input number of stgnals here
5
0
Hosigaal= | | HoSignal,
0
Wo. of Sections Mo of Divactions Back Plate Mlag
Eetween 1 & ¢ Between 1 & 5 I with Back Flate, O withouf Back Fiate
3000 1000 1000
3000 1000 1000
3000 1000 1000
L - 1000 o 1000
oSe = oDirection = a =
3000 1000 Sigel Ty g g0
0000 0000 0000
0000 0000 0000
0000 0000 0000
Distance from Let Pole
{26 0 0 0)
8000
50000
5 2000
15t =
Sl " 74 00 0
0000
0000
0000
2001.mcd]
|s] Ble Edt Wiew Insert Format Iools Symbolcs Window Help
OD-2d &R Y B v Eomey = Ll
[ormal [ avial ~|i0 v: B I U
A [ v= [% <E T af ® [y site v|@eo
St Paramters
Nsmber of Signs per Span
0
Hos: 5
Eheai Hodign,
9 [
Sign Length and Depfh
3000 3000
3000 3000
0000 0000
. vooo| vooo|
i = : 2
g 000 PR g n 0 0
coaa caao
0000 0000
0000 0000
Sign Weigh and Drag Cogficient
Ibf
Weightgion =3+ —
C =12 12
45ign e
Distance from Laft Panel
32000
63000
0000




%% Mathcad - [Strain2001.mcd]
|o] Bl Edt View Insert Fomat ool Symbolics Window Help

O-SW &Y B o
Mormal ~ | aral ~w v

A [ v [ <E B xp W My Site v

No. of Addifional Loads

NoLoad,
it

Iip Trans] gad = kip

Vort] pad =

e o cec o oo
cocoocoo oo
cococoo oo
oo oo oo oo

Distance from left Pole

00
00
00
00
00
00
00
00

Dist] gad =

oo o o0 oo
oo o o0 o oo

coc o oo oc oo
= c oo oo oo
coc o oo oo o
c oo o oo oo

ldp

-0+

—154+

-l

Location of Signals, Signs and Loads
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Iaximnam of Cable load from the fwo end reactions

TTotal = maxl Temp, fTotal 7o) erotatl 16| protatTe

%) erotal o) . tor

TT ota.l‘:I = 3365 kip

CheckCableTensionD = if|TT0ta]D = TStrengthD»"OK " "HoGood" |

Sagunder Dead Load only

max| vaa(VUl,AU,RNodeUl)2| - i
YSagD = Spa.nﬂ

Compare fo inmifial sag

CheckC ableTensionD ="0K"

YSagD = 0.073228

Sago = 006342

Mazimum Moment Maximum Shear

Critical force direction

Wind Directions

1073 » 103 4426 27.997 Y
Mpole, = | 335, 1% [H0 @ Spole, =| 5912 [6p  Angy= | 13019 | deg 15 dagree
274936 4245 5914 Z
He1n 4426 27907
MPo]el =|122l = 1El3 Kip - in SPo]el =| 3812 |kip Ang1 =|23.019 [deg
| 068 5 10° 4245 5914
179331 213145
Malowaie, = | 126436 |kep - & Malowasle, = | 138602 |Yip -t
21085 120069
CheckPuleStrenthlp = |count & 0
for 0.2
count «— count + 1 i (Mpajowable | 2 (Mpgle |
it Ot
count «= count othenwise
"HG if count 0
"OK"  otherwise
TR
CheckPoleltrength = (How j

14



Foundation Design

A Input (in bald) SoilType =1 03

1- sand

Axfal

Torsln

Soieight = 0.105- 22 ShafDisueter=40.8  ONert=05.8
=

Offast
SoilFsictiondngle = 30 - deg(5n)  SaiSheuStrength = 1.0 - “‘_g (clay)
f o Ve
IS
Lraqe v
B. Calculate Shaft Depth Required to Resist Cverturning
¥ (safety factor N
Far =2 against overturhing) ¥
el = SoilWeight 1 := ShafiDiameter
Baoil = SoilFrictionAngle Canil = SoilSheartrength ; X
Miotal, = SFar - Mpole Protal_= SFor - Spele
® P ® P
1789 ) 2852 1455 29
Miggal = | 2039 [Kp & Proge = | 11524 |kp Mo, =| 035 [lp-& P = | 15 [ip
1458 2489 178 a5

- = 10
Lengthgpunt = i (S0ilType) = L. LotClag, Lotsane, Lo (m] %

Biaxial Rectangular Footer

® new Mathcad program

m LFD design check

15



Biaxial Rectangular Feoting Program vi.0

® 2007 Fovida Department of Tramspertation

Footing & Pedesiel Dimensions:

Lfooting = 22.7t Dimensioniny direction Lnoting = 22.00 ff
Wooting = 128 Dimension in x divection Wiaoting = 1200 f
tooting = 13- Footing thickness Usoting = 1501
tpedestal = 4t Pedestal thickness tpedsstal = 4 00
s oL Pedestal diameter Dl = 450

Figure of Footing and Pedestal

INPUIT

Reinforcement ond Concrete Propertios

= ; - o
f, = 3400-psi Yeonerste = 0.150 : Cover = Z-in
ft
£y = 60000 psi i
Soil Properties
kip
P 0.105-—3 hooil = 30-deg g =358
i

hDepthR.edw:tion = 2.in  Depfh af which passive earth pressure of the soil or embankment shall be neglecfed

=035 Cogficient of Fricfion befween boffom of slab and soil
Ibf

$performance = 0.65 Gult = ﬁl]l]l]-—2
f

16



Applied Loads

Loads from upper sign/signal sfructures at cenfer on fop of pedestal. All input values must be posifive.

Vy=6.5kip

V= 9.1 kip Tarque = 413 kip-ft

AxialForce = 8.4-kip My Pedestal = 2871-kip fi Wy Pedestal = 98-kip-ft

Torgue /4 Y

Il Tedestal
AxialForce

e
X
Figure of Pedestal Loading

OVERTURNING

BFyain overturming = 2 Factor of Safety for Overturming
I the longitudinal divection In the fransverse Direcfion
My Registance = 1453 70%kip-fi MyResistance = 10111 kip-ft
My Diriving = 371 05kip-ft MyDyiving = —1 37 75 kip £
checkDvertumingloysitudina = 5 60 checkOwerTUMingyayaoeyse = 7.00
CheckOvertuming)opgitudinal = O CheckDwverturningayceerse = O
TORSTONAL CAPACITY

EF puin tamque = 15 Factor of Safety for Torsional Resistance

checkTorque = 1.72

CheckT orque = “OF"

17



Fuonng Lergth
O

BEARING CAPACITY ONSOIL (AFD 4 j08)

ChrCkE PR Yy, = €| bpartoomance %t ¥ o,

Top Transverse
Top Longitudinal BELESTAL
1l
o b o o o o o o o @ @ o o @ o o @
FOOTING
o %f o o o o o o o = o o o o o o o

\— Bottom Longitudinal \— Bottom Transverse

W tooting

Figure of Footing R einforcement

18



Design Checks

CherkOvertumminglongtuding = “0K"

CheckOvertumingpypsyerse = "0 CheckTorque = 0K

et
CheckBearingCapacity =

g
CheckCase =
noE

wog

o
CheckBendinglygitdinal = [,,DK"] CheekCrackinglogitudinal = "OK"
ChecllinReingongtuding = “OK" ChecldinReinforcementioysitydingl = "0K™

CheeldMaReinforcementyygitydingl = "OK”

: o
ChecklIplifiongitudingl = (..OK" J CheckCrackingyoy, Longitudind = 0K

CheckMinReingy longitudinal = “OK" CheckMinReinfaeementiop longitudinal = "0K™
CheckMaxReinforcement oy, longitudingl = 0K

T
CheckBendingiraneverse = (..Dk..j CherkCrackingtransyerse = "0

CheckMinReintncyss = "0K” CheckinReinforcementineverse = “OK”

CheckMaReinforcementipneverss = “0K™

: _ o
Che e Kp i ransyerse = 0K CheckCracldngmp trangverse = "TOR™

CheckhinReintop fansverse = O ChecklMinReinfarcementiop transverse = "CE™

CheckhlaxReinforcementiny trmsverse = 0K

g g
CheckOneWayShe atlopgitudinal = ("Ok’"j CheckOneWaySheatypsnsveree = ("OK’" ] CheckTwoWayShear = "OK"
CheckP edMadumdhe aStingpSpacing = “OR™ CheckPedShearStinapitrength = “ORY

CheckP edh axStimapStrength = “OR"

CheckPedT orsionBtrength = “OR" CheckP edMaxmumT orsionStinapSpacing = “OK"

CheckP edblindimuamBtinap Area = “OEY

CheckPedLongitudinalReinforcement = “0E" CheckPedLongitudinallinimuam = “OR"

CheckPedLongitudinalDiameter = “OK

19



Biaxial Rectangular Footer

m checks Overturning and Torsion
m checks soil bearing capacity

m LFD check for slab and pedestal

20



