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The gross S«tlon propertie$ ore coi<Uiated by building up parts 
determined by lh< '«<ion dimensions. AY, Ayzand 1.00 ""' the 
>UIJ'.m>tioM ol IMf'rt>p<rb.. ol the parts used to build up tlu> section. 
chese numben. can vary df]X'nding on hO\v the section is split inlo parts. 
The area. YB, .:.nd ITOT are the overall section properties. 

o The calculattd moments an- the prog;.am <.alculated simpk btam 
moments o: the momenu input bythe..-. 

o The u1timate :tpplied 01omcnt is ('alcuMtcd ulii:ing the bc.1m mOmfmtS 
listed.. H tho live load moment is calculated by the program. then the 
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P-tr\JCk mom~;~ntwiU also be c:alculated to determine Ou! maximum 
• pplied ll'l<>m<nL 

o Note :he u1tim1te applied mom~t • 0.95 x nominal momtnl strengti'. of 
a section. 

2. Analysis - Using Transformed Section Properties 
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o 	Transfomuod section properties are Colk11Jated \ating, N = 7. The net 
tr<HtSformed gtrdcr prn~rties :ue calrula.:ed for post-tensioned girde." 

o 	Note: Strt:<."'" with pn:stre<>an>c~cula:ed al l/3span only tor 
pretens.ioued gu-den with progmm calculated. live lo.1:d moment. 

o The caJcul.ated deflection are buecl on the input P /SfcorP/Sf"~ Dl4X 

roquin>c!. 

o 	The diswnce ben"·ccn top of th~: sl~b nnd the natural axis at the ultimatl! 
load is calcclated forth~ gi.rdcr ~ction. However, lh~ \'al\le mAy not be 
correct for some non-standard S«bons. Fo:-cxamp~.. trapczo•dal 
scctJ.ons. 

3. Results • fiual Prcstrcssiug force CalcuIated 

A sample outpu1: is shown be!ow: 
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Th.is report conra~ the following output: 

• 	 Mid>pan FiwStr.,_.os,both lni&l (at the1\meof stressmg) and 
Fmal (under full dl'>ign load I in poi <Englah Units! orkP.t (Metric 
UnJts). 

• 	 Concr<teS trength Requirement. both lnitioJ (temporary &tress 
condirion) and FinAl (d..ign mt! stress rondidon) ir. J>'i <English 
Urutsl or kl'a (M.,rlc Units). 

• 	 Final prestressing lor« required in kips (cngUsh Units) or kN 
(Metric Units). 
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o 	 l..ltimat~ Monttnl$, bot!-. • ppbed and r..i>ting. m l:.ip-!t CEr.glish 
Units) or lc..~~m CMctrlc UmG). H a moment iJ cntoed by theuseT 
under Kot~ 0, thAt moment is used to GollC\lbt(' th ... ultimate a?phed 
moment ro't ther than any program ca.lculattd livP. Joad moment for 
HS and P ultimate moment. 

o 	O.Oec:tiol\5 in f..,t · lour dellections (OPI, D£1'1, DH2. DEF3). r.,_,., 
dcfl~tion5 have dUfcrent meanings when amlyzing the s tructure as 
a. box girder thl'ln they do w!wnanalyzing the StNct\lre as sing~E 
stringer elements. ~fl~ons are positive do·~-nward. To interpret 
\'OUr ~ults. ~1h~ chart belo\\-:• 

DeflectiOn Cause of OellKtion 
Ko. llo< Girdtt Smgle GU'det 

(Ncn--Composnz) (IVJth Composite Slab) 

DPI Slmsing On!)• 

DE.Fl S1 ri'SSing Only SLrcsstns + DL Girder 

DF.F2 DL Onlv 	 DL Slab 

DEF.l DL Additional All Above • Cr-

Fe< • smgl~Girder, OEF3 i> the total.unount lhr glider dcllects from its 
ori&inal position. Th~doftccti<m due to creep i> not bsted but may be 
found by adding 0£1'2 and DEF3 and sub~raeungOEFJ from the sum. 
A cocfficiont of<'l'ffpof 151.s US«! by the program.See Apponcbx l lor 
deflection cvatu1rions. 

Section Properties~ Rf'$Uits shown under Girdet nrc the m oment of 
lnertia ( I), lh~ area (A) and rhe distance from the bottom o( the girder or 
soffit to the «nt:roidJl axial o{ the- cross section (YO). For composite 
girder construcdon the results shov.'l\ arc for the sird.-r onJy. Result$ 
shown u.ndt:r composites are the moment of inertia (I), And the distance 
hom the bottom of the gmler or soffit 10 the~ re.troidolaxial of the 
cross section (Y8). For rompo<ite gird<>z eonstrucbon. th~ rop slab1w 
been included. For a nonoomposire construction. the I • nd YB should be 
sameas~hown underG:rdcr. Moments ofinemal&r~ :.n L"t4 o.r mm', 
areas are m inl or mm'~ and dis:anc.es art! m inches or millimete:rs. 

Kote: 	For the ourput in metric u_r.Jts, ..104'' is shown AI ..10"~"' and 
"10'" is shown os "10"6". 
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4. Results- Final Prestressing force Given 

A sample ourput is shown below: 
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This re-port conbins the (oJlowing output: 

o 	 Concrete Stnmgth R«r~L...,.,.tnt bo'.h U1.itial and Mal m koo (Enghsh 
Unoc•J or M.l'a <Metric Urur:s). 

o 	 lfllimate Mom<T.ts both oppUtd a!l<l resisting in kip-It (l£ngli>h 
t:nors) or k.'l·mQ.letrlc Unit.). 

o 	 O.fleclioru in t.et CEngli.;h Units) or m (Metric Units). 

o 	 Midspan fiber stl'efi_SCS at the rimeofmessing. aher slab p!Acemcut. 
after oddition of added dc•d load, a.nd u.nder luU design load. 
R<>uhs an in psi (English Unl!S) or kPa (.\1e;ric Units). 

o 5«tion P-ropc•rties; Results shown are I he momt!nts of inertia (I) in ir.• 
(English Units) or mm• ().oletrk Units), the area (A) in in' CEnghsh 
Lnirs) or mrn' C.1elri< Uruts), and the distance (VB) in inches 
(English Unlt•l or nuns(Mctrlt Units) from the bonom of the girder 
or aoffit to the cross section. 

c Nou"S are included for the p..g con01!1e (', to use (either minJmum 
allowed by lhupec:s or m.>J<imum ""JUll<d by the analysis), if U>O 
01pplied ultimate moment exC!ftds th~ uh:unate reslSbng moment, or 
if the allow3b1e tension has been ""c.t't"ded. 
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Tne following lable shows the section prOJ-"'t'rties a.nd the elem~nts considered for 
the v(uiou!' s~ges of a pretensioned brtdge:: 

Loading Stage Method of Cak~tlation El~~- _ ~od~~R~•m==u~~~---------~-Co~d~u~
Titne ofSuess Transformed sec./Net GirderOnly 
Slab Placement Transformed S..:./Gross Girder Only 

--ird~aslab c~~~~~-~-·~~----~ - c d --Added D.L Transformed Sec./Gross G •• - · ompoSlte II er 
Adderl D.L Transformed Sec./Gross Girder Only Non-Composite Girder 
Fu.lJD~!gn. w~.~ J Same as added D.L 

The following table shows the section properties and the elements considered for 
the various st(lge:s of 3 pretens.ioned bridge: 

LoadingS~s•' .· ~~s•~·~~~od~o~f~C aua~ ~ eonri'd~~d~~ •----------7a~l~~ti~on~~ae~m~en~u~=;~ ·~ u~k~R~em~
Ti.ine.ofScress · TransformedSec./Not Tota!CrossSection 


.Slab l"lacemer<t "'·· .,====.,-==-;=====---~lgn=o"'re=..R,esu=J,ts __
,__ _ 
AddedD.L • Transfe>rmed Sec.!Gros. "Total Gross Section 

.Exclu<ling•Rails 
Same as added D.L. 

f OE more information on the results eakulated for ultimJ:te moments and 
dcli"'--Hons, SO<! the "Results · Fin• ! PrEstressing Force Calculated" portion of 
these instruction.q., 
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Examp le Problems 

Attached are exomple problcnlS 10 illusllate how lllo progra.oJ works. Only 
important portions oi the example problems art shoo-.m here. The follo,-.ring tabl.t 
Lists the type of bridge being anAlyzed. and Ute •p<oJ.l characte<i.•rics of each of 
ll>e sample probloms. 

Bridge Type Problem No. UniaUsed Speeinl Cha,racleristies 

1 Std. •1• Girder \1fttrk !'one. 

2 Std. •J• Girder EnsJish Coobnuoo~ for LL u~ng max 
HS20LL• IM. 

3 Std. '1" Gird•r Matric Ulus1rates use of Symmetric 
St.'Ctior. Dimen.sioJU Sheet. 

4 "on·Std. ~{ettic Wu..mates use of ~on-Syrnmeuic 
(willl Text m. "'l"' Cirder S..."t!on Dim""Sio"' Shi'et. 

; Spe.:ial Girder English LUu;;trates use of Section by Parts 
Sh..,t. All moment> art sp<-'Cilied. 

6 Cortd Sl•b English Dlu•u:otes AnalystS of Cortd Slab 
(v.ith Text file Sridge. 
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Example rroblem 1 (Metric) 


Simply Supported 
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Output for Exam le Problem 1: 
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Example Problem 2 (Gnglisbl 

Simply "'J>pon!'d for dead load of gtrder. 

Span cont:i:l\10'.15 for added <le.td load and liv~ load. 

80.0' 80.0' 

I 	 ()
I 1/1 

/Ill 

l)gjgnof s,.,n l 

Sp•n ungth • 80 II Cird.,.Spadng ~3'·6" Girder Depth • 4'·6" 

TopSiai> •7.625' Structure O.pth = 5'-4" 

• 	 AddI'd DL Moment • 193 

• 	 (LL+OH = 888 k·fl; (LL ~ 1), • !618 k·lt 

• 	 Mornents or rontinoous spans must be dtotermiued by an nna1ySlS 
program that allows continuous spans (eg., Frame, 605. etc.). 

• 	 ~vtoments are at cenlerline of span. 
1618 

• 	 P·Truckmomenttobeinput= 5{3 - 97lk-!t 

S'l>t tl'~ l!~..-Mio'f'Oii --""""''""Ot 
c.Al.l iUoHS OCS*GN S'I"STIM AII'RUTflt$:5£D OIIO£R AHA.L.Y$1$ 
Mo ~ ,..,. ' ' 'til" 
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Out ut for Exam le l'roblcm 2: · -. 
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Example Problem 3 (Met ric) 

Standard Symotetric "J" Girder 

-t76mm usong section dimension cards 
G.rdcr spacing • 2235 mmEmm 
Span Oengl/l • 20.7 m 
Slab d'lidtnou • 1 80 rnm 
Structutl depth • 12'35 mm 

~ 
152 mm 178 1m1 1:S2mm 

• •"•e&..~ ·•-l'Gt--·~ 
CAl.TJt.UfS &!S.C.It SYST*f 
,q:JTA&:S$1:1' ¢1111tCU AAU.Y$0$............--
 ·- I • .... ....•--' •. _-.- -· _, ~, ~··z; ... ........L,I .. •• :- ..... - .....-. ·"' 1- '--:: .·~ - .h ~ ...:;, .r:.... ·--- - •• j ~1 .- ... -·~ . '' -. •-· • • - ·

' 

, .. ,., or ~ • euo.wa"""''t o- ·-.......c,.,.A!\Oft 

CALTRAI'S OESM;N S'YSTEIA 
PREITRESSE!) G:IRO£Jt AHALY!;t$ • S!.C"nnff DtM!ttSION$ 
C.:»Ill*:,_r ....,. 

I D 

~s.s- ....... 


.,_ ...,_1; "~ MKI! "'' :. ttS.. .... -~ - .... a..:. , I ... ... ... 
.,._,•••• I ••• ••••• ~~I ·• ffil ·~ ~I·~· ~· ~ 

PRESTRESSED GlRDER ANALY~L~ PAGE0-1.33 

http:PAGE0-1.33


•• 

• 
• • • 

BRJOGE CO~WVTER MANUAL 6·1 • Mlly. 1991 

Output for Example J' roblem 3: 
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a. 'r ~- !liiGit .., .,. " • • • 	 ..= n 

,.-.- Cl>«'llk..,.. 5UoJI - , ' c 	 ~ "' utt:r. "' ~ ~ 
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Qinl;f- ~ • ...,.....~ --•mea ~~,...a-c..--~~ 

ft':r .odC •»J--t• ·~ J J 

~ I# lX tlltlf 

• 
__ IOC.""-"ll ....s::. r~ ,... -JQ "' c~ 0)"4._... , cs- •t 

,ieolll.. *'" !.U.. ~ 
-~..,~~ 	Cl4l4JII OJ#~ riUol ~ SC'UOMA 


t ~·n> • IJ'l · -9o!<" ftiJ
....., .. at 1¥1. m 1wr........ ... 	useu nca"' U l\'& )loU~
........ .... 
 4't!£1 MJCU loCU. ~· r::;u: ~ 	 u cu" 
_.a:: 'fG' 

• -• 	 ...... = • •-- .. • ft ...... 
»>I • C11M1 ~ .....oc.,y a )~ 1 

'"' • _, W/11. 01' CM • ~ m.• ...........

.0 • - lilt» IUO • -·~-•L."'.c~~ • 14'21• • ~':ICIOC~ 
~. c..tiMI(:& - .-~ • ..... \ ,.0116·~ . ~*' ·01-

--,.,~-	 "'" . 
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...... ..... 

~-- ,-~ 
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ExamRle Problem 4 (Metric) 
~on·Sbndafd Non·Symmetric "!"Girder 

75 mnii= c---- --., -<""" Using sect»>"' dimens-on cards 
G•fd&r soaang • 2300 mm15on~ 
Spon lotlgtl • 20.5 m 
srab thtckness. • 200 mm 

-
-


150 rnm 350 rnm 
_..111"..__. . ... _ .. ___ 
~nwit O(SIQH S'f'l'ft:U 

HWSI....KO OlftOioJ( AHAL-'t'SI$ 
_.....~.,··· 

' - ~ .... ~ ~ r-~ -::,..1 
---- -- ._.:.1 .,:_ •r..,.t •• • ,._ "- -e"-"lt ,. "flO • - 

! -- ~ - loalloo ~,_ 

U.OCT5 Ill' ~~ • OV•IIf,lln C1F ""''~'"~"'hTQIII 

CAL1~ O!stdN 8YSTEN 

PAESlMIISEO GIROCR .aJt-'-lYSIS · SEC'TlON l*tfHSIOHS
e.s.o.ecll ,..,.. ,_...., Dl)mn__.~ 
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.r lText File for Exampl e Problem 4 ) 

•s o.:..p.:-; ._. -» -t.u$ ,...a .•. · 
· • 1f171o,>t •• ..... "'"-'-"" = a.· 
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.,~ TI!I . I!X:".ED.IIC. ,~.If(t•.,:..au.ar... ar- w.-.c.t..J.:.:..ut.•n.N:..a· 
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't!: n•·•lS ua.~JU:It..~..u. .:o..C J.,I:Cf. ,n,.au..n1' 
' «' 1 ~~o.o ,o .o .e ,c t>o.o n co,e ,c ,e .o .11 .o 

Output for Example Problem 4: 

,--------- -- --------"""""~===~~~ ..,oo;,---------- -- ...-- -- ~~,.., ~O<a<ocii. ---------------- -;;;'""'
""""""'.,... ..,.,. 
~2.()1:7) 

!'JI%):. ~a=t:CW 
Kl. iDa IOQJ h. Cl. tGdr'lL ftG. ISL lB. 'll" 


l 0 0 ?4 lSO .:.!0 1S) 0 \) 15:1 a:n 
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C..ltc..) td~ ~ blfQ) N ~ ~lid ... ~~ w.t OcN1It 
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