
State of California Business, Transportation and Housi ng Ag ency 

IEHORAN DU H 

To: 	 All Compu t e r Progra m Han ual Holders Date : Dec. 13 , 1988 

From: 	 Oeparteent of Transpor tatio n Hickey Horn, 
Division o f Structu res Comp uter Operations and Support 

Subj ect: 	 Change Letter No. 52 

Chan ges to the PSGJRDR Progr&m - EFFECTIVE DATE l /3/88 


P le ~s e replace SectJon 6 -1 , Prestressed Girder Analysis, (dat~d 
November 1980) •nd the accompanying ~c•o (da t ed October 20, 1986) 
of the Br idge Computer Man ual with t he ~ttached re v is~d S~et1on 6- 1. 

The 	 fo llo wi ng c h~n~es have been Made t o tho PSGIRDR Prog r am. 

1 . 	 New d ata fields have been added to t he i nPut tor~, ther~forQ: 

OLD PSG IR DR DATA FILES WILL NOT RUN WITH THE NEW VERSION. 

OLD FILES MUST BE MOD IF IED TO HATCH THE NEW INPUT FORMAT. 


2. 	 Output has been ~dded to follow H&mo to Des igners 1 1- 11 
( Nov. 1986 ) Computat i on for•s. 

3. Un i ts 	are shown for calculated values. 
4. 	 Hi"i~u~ Prestressed Concre t e Strength Ocfaul~ P/$ flc • 400 0 psi. 
5. 	 Ec to b e used to~ deflections is calcul~ted from inPut P/S f 'c 

o ~ fcftax requ i red ( Ec = 57000 J7TC )
6. 	 De flections are all positive downward < Consistent with BOS ). 
7. 	 Def l ect i ons are based on t h ~ Transfor•ed Girder Pro pe r ties . 
8. 	 Slab Concrete Strengt h can now be input if requ ired . 


( f'c for slab d efaul ts to 3250 ps i > 

9. 	 Tha nuftbor of Live Lo ad Lanes can be input, if requ i red t to 

override the S-Over Dis tri bu tion Factor use d bY t ho P~ogra• . 
10. Prestressed Cablo Locations XCL ~ nd XHD can now be inpu t to the 

nea res t 0.1 inch. 

7114 ffi.-
Hickey Horn 
Structures Coapute r 
Opera t ions & Support Enpineer 

psgirdr 
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Included in this section are fuU·sized lorms o f panels in English and 
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Prestressed Girder Analysis 
Instructions for Users 

location 

The prestressed Girder Program is liste<i ou the main bridge menu as 
I'SGIRDR. 

Purpose 

To analy7~ simple spon concrete gird er bridges using either p r.,.tensioncd 
or pos<-tens;oncd sy•tetl'.s. 

Input Requirements 

Dlt> may be entered a t the temtirull on cither pre-formatted il1put panels 
containing descriptive colwrut he.1dings or by creating or revising a file 
With XEDIT (called here "text file~). The text file created by the use o! 
!Ate:.! ven.ion of the program kerps the data in the free format form and 
l11e text file created by the use ofoldest version of U1e p rog'l'nm keeps th~ 
cll>ta in the fixed format form. All previous versions arc executable by the 
L1tcst version. If input panelsare used, only one panel per card is 
rurrenUy availoble. U more input is required, XEDIT om>'t be used. If 
more accuracy is rectuired. XEDrr in free format must be used. T11e 
Prestres..<cd. Girder Analysis input fol'ti\S that are used to code the da:a are 
a.s iollo\...-s,: 

Input Form Number Card Input Panel 

Variables for Input/ output options Uruts 

Girder l'ropertie~ & Mo ments DS-~28 1791 A 

Supcr•rructureSectio ns 05-~127 7681 B 

Section By Parts lJS.D-{)128 7691 c 

Section Dunensions 05-[).0025 1793/ 1794 D, E 

PKESTitESSED Otlu>ER ANALYSIS 
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The fonns ~repro»ded so that problemsca., b.! coded before going to the 
terminaL Tile column numbers shown on the fnm,s are to aS!Ioist thrit.i-t the 
fixed fnrmatted old version data input when XEDIT is used. If the pro­
formatted input pancls are used, irtput format may vary slightiy !Tom the 
forms due m limitation of signiiic:~nt d igits on the pre-fonnalted input 
panels. 

The lolluwing pag<lS contain det'.tilt'<i descriptions of each input form. 

Input and Output Variables Sheet (Manda.tory for the 
2.00 or la ter Versions)· Panel Units 

Input ~nd Output VariablesSheet i> used to define the variables for the 
input and ourput.Th-variables are mandatory for the 2.00 or later 
versions of the program. Otherwise, the program shall not be executed. 
Part I of Appendix 3 refers to change the text file aeated by th• oldest 
version tn the text file for the 2.00or later versions in order to add these 
variables. Input oonsists of: 

1. 	 Variable lor the irtput Units 

2. 	 Var'.able lor the Output Units 

3. 	 Variable for Free/Fixed format for an Input in Enghsh units 

1. 	 Va.rlllblc for irtput Units (V!U) 

(Mandatory for the latesl version of the program) 
Enter m orM for the tnput in Memc units. Enter any other c:haracter 
(Usually E) for the inpui in Engli~h units. 

2. 	 Vo.rioble for Output Units (VOU) 
£ntPr m orM fc>r the output in Metric units. Enter any o>.hor character 
(l;sually E) for the output in English units. The default VOU is same 
as the VTU r~ting in the input and output in the same umts. VOU 
must be in the text file. 

3. 	 Variable for Free/Fixed format for an input in English uni~ (VfiE) 
Enter for F for a~ formatted input in English units. Enter any other 
character for a fixed formatted input in English ut>Hs. U te default 
VFIE for panels i> F. VFTE mwt be itt the text file. 

PAGE6-1.1 	 I'RESTRF.SSED GIRDER i\.'IA!.YS1S 
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1. Trial Number 


(Mandatory for All Problems) 


Enter a numbP.r from 01 to 99.l!nter a dilieteJ\t number lor each !i."le 
used. 

2. Section /\umber 

(Mandatory ifSu~tructureSections (B) and/or Section by Parts 
SheetS (C) are used) 

Enter :he same number used to describe the sectinn on the 
Super.tructure Section or the Sections by Parts Sheets. 1£ these sheets 
h>ve not been used, this column must be left blank. 

3. 	Structure Depth 

Give the depth from the top o( the deck to the bottom of the girderor 
the soffit. 

4. Girder Depth 

Give the depth from the top to the bottom of the girder, excluding the 
tillet. For no11·COm~it1:girder <O>IStruction, Girder Depth slu>uld be the some 
as Structure Dq>th. 

5. 	Girder Spacing 


Give t.he distance from center to center of girders. 


6. 	P-S Concrete Strength· f , 

Input the concrete strength of tl>e prestTessed girder. The default 
compressive sttengthof the girder concrete is.;.()() ksi in Enpish uruts 
ond 28 ~1Pa in :Metric units. If P-S Concrete Strength. f'. is input. E.~ 57.ff, 
in English units Md E.~s.lr. in Melric units. 

7. Span Length 


Give the distance between tile centerline of suppon bc:lrings. 
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8. Composite Sl•b 

For composite girder construction. give the s1cb thickness. effeclive widtlt or 
ll't~ coznpusitc slab (see 8ndgt Vtsign Spc(.) or 1he center to center t irder 
$pacing. the cro:ts•slope of th: 
pi :me slob in pcnxnt. and "'• compressive suenrlll of th<: slab oon=te. The 
defoulr compressive sln:ngtb of rile slab coru:n:l<is 3.25 kst in English unitS 
and 28 )1P3 in Metric units. 

Lf rhe slab is not composite or if the bridge is fully described on 1he Soction By 
Pans or Supe,.tru<ture Sections Sheets. these column should be left blank. 

9 . Type 

• Jf a standard ~or· girder is used, emcr 3 1. Jf not. leave this column lllank. Refer 
10 Bridge D•slgn Aids 6-1. 


I 0. Pretension 


lf the system IS prerensioncd. put a I in this C<'lumn. If p0st-ten~1oncd. (ca,\'C 

this column blank. 

11. r. 
The ultimate <trength of the prestressu1g steeL If left blank, 270 ksi in 
English units and 1860 MPa in Metric Wl.its will be used. 

12. XCL (midspan). XND (end) 

Give the dimension from the bottom of the girder I<) the center of 
gnwity of the prestressingsteel. XCL is assumed 10 be at midspan and 
Xl\.'0 is assumed to be at the end of the girder. XND isused to cakulat-e 
the simple bc~m deflections. Jl these d eflections do not apply, enter a 
99.0 in the XND column. 

13. Low Lax 

If low lax prestressing steel is used, enter a 1 in this eolwnn and the 
factor is 0.75. Othen.nse. leave the column blank. and the fnctor is 0.70. 

PAGE 6·1.6 I'R.E.STIUlSSED GIRDER ANALYSIS 
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14. Allowable Temion f-cator (under DL + ADL.. LL) 

Give the concrete itllo'""itble tension as a fraction of in tenths. For 
example, in English units. rc of the girder is 4000 psi, the maximum 
allowable tension L~ :179 p .<i. Ifonly 190 psi is desired, enter 
0.5 (190/379 rounded to nearest 0.1). If left bll>nk, nk.<i (English Wlit$) 
or MPa Cvtetric units) will be used. 

15. Flnai Prestress Force 

Tf a specified prestrHS Ioree is io be used, inste.1d of calculating one, 
enter it here. It tl1e prest:ress force ts to be calculated, leave the coiumns 
blank. 

16. Live Load Lanes 

Give the nwnber of live load lanes if it is necess.uy to override the 5­
over distribution factor. The default distribution factor is 5/5.5, DJ1d C"dll 

be c.lutnged to other standard values on the other inpul cards. 

17.Mommts 

Calcu!oted momentS are simple beam momentS at centcr!iJleofspan. 
Dead load moments are based on concrete weight of150 pel. 

a) Note A·This is Ute dltld lo.•d rrwrne.:t applied to tltt st.-lion at tht time of 
milia/ prestressing fl/ lite girder. If this moment is due to loads <".a used 
by the girder section described, Utis column may be left blank. For 
any other condition show the DLM applied to the initial girder 
section. A moment shoh•n here \"ill replace the computer calculated 
DLM. 

b) :-/ole B ·Tins is t~dtd l~»d tmm~mt opplw to tJ>.e m'"sformed ~ctum 
a: the tim~ofi•iliaJ prestrtSSing of ihe girder. If this momenllS due oniy 
to the composite slab and itS fillets, if=y,leave Lllis column blank. 
For any other condition, show the dead load moment. Do not 
include the dead lood momtnt shown under Note A. A mom<mt 
sho""" here will replace the ooxnputer calculated DLM cl11e to the 
dead load of compo>itc slab and its fillets. The moment calculated 
uses the girder spacing for the slab width. lf the sJrder spocing is lelt 
blan.'<, the effective compo<•le slab is used. 

PACE6-i 7 
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c) 	 Note C ·This :Stileatlditi07Ull dta:l /OOU: mCir.tn!s applitd to tht firu:/ 
sr:clron. There aro no computer calculated add1tional dend load 
moments. Examples of loads causing thes<> moments would be rail 
loads, curb loads, utility loads, and AC surfacing. 

d) 	 NoteD · This is 1M li:J< /Dad plus rmpad mommr (ll+/) 7r.onuntapplitd 
to the final scctron. II left blank, a default CLL+IJ moment is calculated 
tiult is equal to the maximwn HS20 (LL+J) moment lor the described 
span length, girder spacing (mox. 14ft in English units or4.27 in 
Metric units). For any other condition, sho•~ the (LL+Il moment. 
Any other moment shown Mll replace Lhe computer calculated 
moment. 

U the HS20 (LL 10 moment is calc:ulated (Note 0), then the P·trud: 
CLL+O moment will be calculated. The largerof the factored H520 
CLL+O mome."or P·truck {LI,.,+J) moment is used to calculate the 
ultimate appUed moment. If the (LL+l) moment is lt!put, the ultimate 
applied moment is13(Dw\lf""• + DLM., + odded DLM)+ 
2.17(LL+ D moment. 

Superstructure Sections Sheet· Panel ll 

The Superstructure Sections Sheet (J'orm ()S.D-0!27) is used to input 
section dimensions when tile entire b'lperstructurc is belt!g described. 
Input consists o f: 

I. 	 Section Nwnber 

z. 	 Uve l,.,oad Distribution (5) 

3. 	 Su~tructure (S.S.) Data 

4. 	 Slab Data 

s. 	 Interior GJrders 

6. 	 Exterior Girders 

7. 	 Overhanss 

PAGE6-1.8 
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1. 	Section No. 

Tlus L~ the Section No. th.11 is rderred to on the girder Girder Properties 
Sheet. The e:1tty must ~numeric. A maxw<um of nine refe:<'nCed 
SOCIJOns per problem may be used. 

2. 	Wve load DIStribution (S) 

This colwnn is used to >pecify the live load distril>ution. An entry of 
0,1, o r 2 for S specifies S/5.5, S/6.0, orS/7.0, respectively. If left blonl<, 
S/5.5 will be assumed. 

3. 	 CrO!'s Section Location. Recall, Reference !'oint Coordinat<> 

Leave these columns blank. 

4. 	 Super<tn.cture (S.S.) Data 

The superstructure " 1clth and depth must be given. The Width is 
n•easul'l!d from edge ofdeck to edge of dccl< and th<> depth from top 
of de<:k to the soffit. 

5. 	 Slab Data 

The thickni'$S of the top slab muSt be gi,·~ If there is no bottomslab, 
th<> bottom tluckness column &hould be left blank. 

6. 	 lnterio~ Qrd<>rs 

Glv<> the total r.umbcr of girders and web thi::kn<>SS for the interior 
girders. U the S<>ction consists ofonly exterior girders, omlt both 
e.ntries. 

PRESTRESSED O!ROER ANAL YS!S 	 J>AOI: 6-1.9 
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7. Exterior Guders 

Give the type, web thickness, Md factor lor both the left and right 
exterior girders. Exterior girder types arc shown at the bottom of the 
input sheet Enter the appropriate type. Type 0 is assumed if no type 
is given. The web thickness and factors are m~asured 115 shown on the 
sketchesof the vorlous types. 

Give the length. exterior thickness and interior thickness for the left 
and right O\'erhangs. Ifomitted, the exterior thicl<neso is assumed to be 
7 iru:hes (or 178 mms) and the interior thickn..s is assumed to be II 
inches (or 2.50 mms). 

Section by Parts Sheet - J'anel C 

The Section by )'arts sheet (Form DS·D-0128) is u.sed to describe the 
structure part by part or to modify the section described on the 
Superstructure Scc:Con Sheet. Input consists of: 

1. Se--tion :>:umber 

2.. u,.,. loac Distribution (5) 

3. Sig..-. 

1. PartCode 

5. Part Dimei\Sions 

6. Reference Point Coordfnotes 

PRESTRESSED GI?.D'iR ANALYSIS PAG£6-1.11 
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1. 	 Section No. 

This .is the Section No. UUt! l referred to on the Girder Properties Sheet. 
The entry m:.~St be numeric. A maximu:n of nine sections per problem 
may be used. If this sheet is being used to modi{y a previously 
described superslructure section, the nwnber must agree with the 
Superstructure Section Sheet. 

2. 	 5 

This column is used to specify th~ live load distribution. An entry of 0, 
1, or 2 for 5 speci.'ies S/S.S, S/6.0, orS/7.0, respectively. lf left blank, 
5/5.5 will be asswned. 

3. 	 Cross Section Location, Recall 


Not applicable. Leave these columns blank. 


4. 	 Sign 

If this part is to be subtracted, enter • m inus(-) sign in thiscolwnn. lf 
left blank, the port "ill be added to the section. 

5. 	 PartCode 

Part Codes arc described at the bottom of the input sheet. Determine 
the appropriate code number for the par t being described and e1ller it in 
this columl\. 

6. 	 Part Dimensions 

Enter the vertical and horizontal dim<'-'>sions of the part being 
d escribed. 

7. 	 Reference Point Coordinate 

From the chosen coordinate system Xaxis and Yaxis, enter the 
ho.rizontal distance ()() and the vertical distance (Y) respectively to the 
reference point of the part being d~cribcd. Keep X andY coordinates 
positive Md the reference point consistent for ali parts. 

$. 	 Any Shape, Store # 

Not appUcab!c. Leave these colurnns blank 
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Section Dimensions Sheet - Panel 0, E 

The Section Dimensions She.;t (form 05-D-0025) is to be l!S<>d to desc:ibe 
symmemcal or unsymmelrical .,. or ·-r- SKtions only when the standard 
"I" Girder shape is not applicable. Input consists of. 

t . Trial No. 

2. Se<:tion Dimensions 

3 Live Load Di~tribution 

Note: U;e Panel C, Sections by Parts card for rectangular S<.>ction. 

1. Trial 1\:o. 

Enter a numbe:'equal to the Trial :>;umbershown on the Girder 
Properties Sheet. 

2. 	 Section Dimensions 


The figure shown on the input fonn indk..:1tes rectangular and 

triangular elements availab!e. Tneu respective vertic.>! onentations 
must be ma.intained. Select the elements necessary to describe the 
section, enter the dimensions of those elements in th~ appropriate 
coiUllUlS and !cove all o ther columns blank. If the section Is 
symmetrical, use only lite upper (Symmetric Sections) group of 
tlim<!nSions to describe the secllon. If the section is W\Syaunetric.al, USf' 

the upper group of dimensions to describe the left side and the stemof 
the gm!er, and the lower group of dimensions <Un5)mmctrical 
5.ctions) to describe the dimension< of the right side olthegirder. 

3. Live Load Distribution (S) 

This column is used to specify the live load cfu!ribution (5). An entryof 
0, I, or 2 for S specifies S/ 5.5, S/ 6.0, orS/7.0, .-especbvely.lf left blank, 
S/5.5 will be assumed. 
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Description of Output 

The h.vo forms of~ for this program an- d&::nbed J.."'\ tl\~ tollowil'\s 
sections: 


Final Presb'e.ssmg Force caiC\Il21ted, and Final Prestressing Force Given. 


Th~ ootput for this progroun consists of thn!e p.uts: 


(1) A dJSpl.oy of the input 

(2) Thunalyili 


0) The output of the results 


The analysis output roughly foUow s the h~nd rom?Ut-ation !om\ (Memo 
to O.SigntTs 1 1·11, Novemb<!r, 1986). 

A first appro"""-"bon is1>.>..0 on the gross moperues ol the section and 
is sho\o;-n on the lirs1 page of the .1n.alysis oulput. From the solution of 
this approxin11'1lion up to four 1tcrations will be made lo dt1errnine the 
final solution using the hnal l'n:tnsformed section propertit!S. 
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