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CALIFORNIA DIVISION OF HIGHWAYS 

BIUDCE DEPARna:NT CO!!POTEJt SERVICE 


COMPOSITE GIRDER CROSS SECTION 
ANALYSIS - FLANGE DESIGN 

INSTRUCTIONS FOR OSERS 

This service will compute eomposi to c;irder section 
properties, stresses in the c;irder flanges and reinforcinc; 
steel and flanc;a sizes required to produce near allowable 
flange stre.asea. 

DATA PREPARATION (On Form B-BD D 3f , Rev. 7-72) 

Identification: IDBN'I' and accounting data are standard. 
See General :tnatr\1cti.ona for Osers, 1-1. 

Oae TRIAL and COMMENTS to identify the problem. 
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Girder Description : SLAB data are needed if the slab is in 
CO!llpression, but not Ir'!t is in t ension. DIMENSION A is 
the distance fr011> the top of the deck to the c. G. of the 
slab. A.'U:A OF EFFECTIVE SLAB ia the actual area to !>e uced, 
not the transformed area. 

Give data if the steel in the llab is to be con-
B is the distance from the top of the 

declc to the c. c . of the steel in the slab. Show the AREA 
OP BAR STEEL per girder in square inches. 

Some WEB data must be c;iven. DIMENSION Y, the distance 
from tlii top of the deck to the top of the web, must be 
c;iven if SLAB or BAR STEEL data is c;ivan. The DEPTH and 
THICKNESS of the web RUSt always be given. 
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Various combinations of PLANG£ and MQHENT ~ata will produce
the followi.ng results: 

L Analysis 

section properties and s t ,reases arc reported when 

MOMENTS and all the FLANGE dimensions are given. 

When MOMENTS are not given, sec tion properties can 

be obtained tor any logical c~ination of other data. 


2. Design 

When MOMENTS are g iven, the des ign of one or both 
FLANGES may be left to the computer . Either or both 
dimensions of o flanqe may be lett blank. The stress 
in the designed flange(s) will be near allowable. If 
both diaen$iona of a flange are 9iven, the stre$S in 
that flange ia not compared to the a llowable stress. 
When both dimensions of a flange are c alculated, it 
will be approximately 15 times as wide as it is th i ck. 
Section propertiea and stresses are reported lor all 
c onditions. 

M~~S ~ay be applied t o the steel girder alone, the 
l(n) eompo1 i te section and/or th@ l{n) composito sect i on. 

n, the rat io of the modulus of elasticity of steel to 
that of concrete, is aaaumed to be 10 i! not qiven. 

If the ALLOWABLE STEEL STRESS in the girder flanges ia 
not g i ven, it is assumed to b4 20 ksi. 
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RESULTS 

Por each 	problem, the input is reported first, as given or 
computed. Second, aaction propert ies and areas of steel are 
reported, Last, the &t resses in the bar steel and the top 
and bottan flanges are reported . 

The units of the reault a are: 

C/I 	 1n/i.n4 x 12 x 1000. If the momel'lt is in 
ft-kipa, then M x C/I will produce stresses 
in pa1. 

Y-BAR inchea. The distance fro111 the base of the 
bottom flange to the e.G. of the sect ion, 

I i.n4 

0/I 1n3/1n. 

STRESS-- kipa/in2 

AREAS 	 in2 

EXAMPLES 

Following ara exampl es il'ltended to illustrate the main 
features of tho pro;::11111. 
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DESI GN POS 	 -----FlANGE-- ....-- "" ~ SL AB R~R SUEt HfB TOP toO TTOH MOMENTS z 
01" Ac ~ .1 OJM ~c ~ .q 01 11 v c 1 2 .('1 c:WtOTH • 20 . WJOTH • 30 • DE AD lOAD • 281~. .. •1 o. )>
AR EA • 126~ . ARFA • 12.5 C'E-PTH = 6b . THICK • 10. THI CK • 1~. eURAtRAil • 250 . All•21 . .-

THI(K • 5. 	 LIVE LOAD • 4000 .
STEEL G I R~ ER AP.E A • 10 1 . 9 ARE A • 20.6 ARE A • 25. 0 AR FA • 56.3 

en en en Y-P AB I on - ·-·- ·-- STRESS ---------­
I~A PSI !TOP Fl l I BO T Fll I ~AilSI ITOP Fll !BOT Fll

DFAO LOAO 6 . 0('8 3. 275 24 . 1t 893~ ~ . 11 . ) 9.4 
CURB t RA IL 2 .149 1 . 82 4 2 . 8 ('~ 41 . 4 119214. 0. 0099~ 0 . 5 0 . 5 o. 7 
LI VE lCAO ).OH o. 190I 	 2 . b 1 9 ~3 . 4 2H05~ . 0 . N235 4 . 1 3. ? 10.7 

I "' TOTAl 4.7 20 . 9 	 20 . 8 

TRU L 02 

SHT PROPS -----Fl ANLE-----­
S l.l f 8AA STE FL WF8 TOP BOTTOM 


OJH Ac 5 . 1 OJK ~c 5 .9 OJH Y c 12. 0 WI OTH • ?0 . WI DTH • )0 . 

A.Rf A c 11b0. AM(A • J2 .! 	 CE:PlH ~ 66 . THICk c 10 . THICk a t~. 


l HJCk ~ s. 

STEfl GIRDER ARF A • IN.9 ARE • -. ~0 .b AREA • 25.0 · AR EA • 56 . 3 

en C/1 en Y-8AR I on 
l rARS I ITOP Fll !COT Fl I 


DFAD LOAO b.ooe 3. 27~ 2 4.4 8~35~ . 

eliRR t. FA IL 2. 1'•9 1.82 " 2 . f.\0!' .. .. lf 1?9?14 . 0 .0009, 

liVF lOAD 1.03• 0 .790 2.67'> ~3 . 4 2390<~. O. C' I 235 


~ 

.:.. 
. 
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TRIAl 03 g 
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DBIG"l >iEG -----FlANf.E------ c 
SlAP ~AR STEfl WE ft T(lP l'(lllOH HOHENTS m 

.... 
OlM A~ 0 . ~ OJH Be S. 9 DIM Y • 12.0 WJOTH c ~0. WTOTH • 30. DEAD lOAD • 3000. H • I 0. ::u 
AREA • O. ARFA • 12.5 tlf PTH • 66 . TIH CK • 18. THI CK • 14. Cl•RB&RA l l • 300 • All•21. ~ 

THICK • 5 . liVE lOAO • 3000. :z 
cSTEEL GIRDER AR EA • 118.1 ARE A c 20.6 AREA • 45.0 AREA • ~2 . 5 )> 
r 

(/I C/1 Cll Y-RAB I Oil - ·-·- ·--- STRESS --------- ­
I 'lARS I fTOP H I 180T Fll IBARSI fTOP Fl l COO T Fll 

DF.AO LOAD 3 .141 3.279 32.7 119666 . 11.2 9.8 
CUR~ & P,Ai l 3.217 2 .884 2.167 36 .6 138814 . ~ . 00335 1.0 o. C) t.o 
ll VE LOAD 3.217 2.804 3 .167 36.6 13U I4. 0.00335 9.7 b. l 9.~ 

T(ITAl 10 . 6 20.7 20 . 3 
J. 
I 

TRIH 0 4-

ANAl YSI S -----flANC.E-----­
H AS 8A.R STfFl WEB TOP ftOTTOH MOH ENTS 


O!H A• 0 . 0 OI H 8• 5 . 9 OJ H Y c 12 . o WIDTH • 20. \IIOTH • 30. OEAO lOAD • 3000 . N : to. 

A.RE.\ • ('1 . l-EA • 1 2 .5o !* PTH • 6h. lHICk • 18 . THJ (k • 14 .. CUA~CRAil • 300. All s. 20. 


lt-IJ(.K • liVE LOAD • 3000.'· STEFl GTA DER AR EA • llf.l AkE A • l O. b AREA • 45.0 AREA = 52.5 

(/I r /I Cll Y-OAIJ I 011 --------- STRHS ---------
IBARS I ClOP Fll c~or ru I~ARS I I TOP Fl l I 80T Fll

DEAO lOAD 3.741 3.279 32.7 11966~. u.z 9 . 8 
CURl\ G RAil 3 . 217 2.&6~ 3.1~7 ~6 . b 138814. 0.003)~. 1. 0 0 . 9 1 .0
LIVE lOAO 3 . 217 2 . l!t•4 3 . 167 3b.6 136814. 0.0033~ 9.7 8.7 fi . 5 li 

lOTAl 10 . 6 20.7 20 . 3 

6ATtH CHARGE UNIIS • 4 APPROXIHATf MACHINE TIME 0 . 8 SFtS APPAQXIHATE COST S ~.80 
~ 
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