A STUDY OF THE

CONCRETE-FILLED STEEL GRID DECKS

IN OHIO

Donald H. Timmer, P.E.
Richland Engineering Ltd.

Mansfield, Ohio



219y3 Y3noyiTy -9333JV0D YITH PATTFF U3yl pue sin3onaisiadns 28p7Iq
ay3 uo paTyeIsSUl a1e Jey3 sTaued pyad [2335 pITqUasse £1030e3 JO ISTSUOD
pue 1y8FamaysyT pue 8u013s A[qel0U 3IET $HIIP PF18 [993s PITTFJ 232I7u0)

NOILJI¥3s3d %103d

cponoy #q Iy3TW eyl SIIN[FEF 10 smwatqoad Lue jo sesned 3yl £3FIVIPT
03 £13 03 pue su23p PTi8 PITTTF 243 JO YOE3 JO WOTITPUOd Y3 3VI=I3Iap o3
¢syo9p pras 19935 PATTIJ 23310u0d YIfa OFYHQ UT sa8p71aq ay3 A3y3uapy o3 £pnis
STYa 3I9npuod 03 pIPFoep Sea 3T ‘3IINS31 B SY °UOTIFpuod TESF3FI> UF oal pue
uwoFaFpuod 100d TF 0A1 ‘UOTITPUCI I3 UT 313a om3 ‘goy3ypucd pood U T3S
313a 3vYyl SYI3p pevy SaZpriq ol £fuo ‘g/6T UI °TOTFITPUOD TEIJIFID U sea
Jey3 9UO0 pue BOFIFPUSD pood UT 3I1dm Iyl SAIIP PTI8 pPaTTTF PeU U3A3S ‘06T
ul 3IBY3I PIIELITPTT OTYQ LIBYIION UF sa8pFaq IYy3Te Jo maTal1 Yy “SYI9P prag
T®21s PITTFj 93912U0D Y3ITa s23pr1q 12430 uo swa1qoxd pajeyal 103 SEB T34
se ‘98pJig @nuaay UTEK 9yl o saT3ue UOFIdIUUVOD 3YI 03 a3emep 3yl 103 3TqYS
_uodsax sea , eusmouayd y3Isoi3 d3p, € IBYI WOTIEIIPISUCD 3Y3 03 3T jiess
pue Uje107] ‘g3oyedn) jJo S?FIUNO) OFYQ UIIYIION 3Y3 pue (uoyieszodsue1l 3o
juswazedaq oyyQ) 1040 3o siaautdua 38pT1q YITa SUOFSSNOSIp Juanbasqng
suzaduod daap jo I333Fm B SBA 33pFiq Y3 uo
SQOTI09uUB0d TEIFIUIPT puesnoyl Je1aads 3yl 1e guppuaduy sem a3ewep IE[TWS
38yl A3FTFqIssod ayl -say8ue 2yl 1ea33 03 pIPIIL Iiaa Y §32103 Snop
—_uawm@13l @Yy3 Jo uyliio Y3l lIo SANTFEF 3yl ure(dxe o031 punoy 3q pInod laasue
arqysneTd ou ‘swyl 3yl IV (T 2an813) (W> ¢) Yduf 3uo ueyy 3iow 3O deg e £q
peieaedas pue paieads £72327dmod 213 si23uT11s 231yl jJo pu? paxji3j 2yl 2ie
pe3ed0] ‘S3aT3uE UOTIDBUUOD WEIGIOCOTI Y3 IEYI PIIRACDSTP SBA 3T ‘uotioadsusg
ayy Sujang -£/6T 30 TTeJ 23e] Y3 UT Pawiojidd sea puBTaA3]) UAOITMOP

uy 12AF7y B3oyedn) 3Y3l I13A0 INUIAY UTEK gutizze> 29pfaq 3yl jo uoyidadsuy uy

1 XA

*8)23p pyad paTTIl

N m2U JO U0TION2IISUCD pue SHOIp BUFISTXD jJo 1udmaAoadmT 10 2jedaz
2Yy: 103 SUOTIEPUIWIOIII SIPNTIU} 0sTe £pnis 3y) -paderdai 3iaa 10

PeSOTD> u@3q 3ABY INOJ PUE UOFIFPUOD TEDTITAD UT 2ie XIS ‘UOTITPUOD

100d uy 31e 34373 ‘UOTITPuUOD I[FEJ UT aie ¢T ‘UOTITPuod pood uf

a1e ;7 ‘syo9p 98pTIq 09 2Y3 JO -SM29p PFa8 paTTFI pey 2aey £A[iusdaz

’ 20 ‘aaey 3BY3 OFYQ U SaBpriq Q9 343l jJo Laains ayl sapnTduUl Lpnis
@yl “-@2in3doniisqns 33pIiq 3yl o3 s3emep 213A3S 10/pur 3InIdnilsiadns

93p71q 8yl UY 2InTFEJ TEOTITID ® ‘pT2B pue T3 3yl jo dnjyeaiq 3yl

03 peal [T} PUE }O9p 2yl 3JO dInTFey dATssaiBoid ay3 aafoaur TIIA

. 3} ‘@8els TeTITUT 2yl puofaq SanuUTIUOD Yyinoad jyoep 31 ,, "o2uerEq
ssa131s, paqqnp eusmouayd iayiloue ST Y3mo013 yo9p jJo 3uja[ey 10 UMOp

moTs SUTITRS3I oyl "SIJeFIns SUTISNI IYI Yydeal ued JeYyl AINISTom

3o 3unoue a3yl asea1d3p pue 233x2uUo0l3 3yl ug WUHMQHHﬂQB pue sptoa

: 25072 03 Spual [TTJ 94yl jo uorssaadmod 3yl ‘yimoid oap jo 3%e3ls
1 TETITUT 3yl U] °SIEq ] UIIAISG PIIEDOT STTID Y3 UF *ITF3F 23213802
3y uy s25s213s aaTssaidmod sdoTaAap PuE 3321du0d JuIdE(pe sIeTdSTP
sieq J 2yl Jo SUIY[NG 10 SSIWNDTYI UF 3SeaIdu} 3yl -syoap prad
PeTTITJ 03 @°nbyun sy pue sieq 1 PFa¥ [293S [enpyajpul 3yl jo Buyisna
aya £q pasneo ST 3IBY3l °,yimaid ¥o9p, P2qqnp euswousayd 3y3 paisaodun
Apnis ayy *sydap 33priq prad [293S PATTTJ 2381dU0d UT SIINTIEI JO

3ju31x? pue sadil ‘sasned Iyl IUFWIIIAP 01 uUNfeiliadpun sea Lpnis Ayl

OTY0 ‘pToTISuEl 'p31 Jujxesurluz puelydFy ‘*I°d ‘IdIWTL °H PTEUCQ

OIHO NI SMJ3a IOATHE qI¥9 TITLS QITTIII FIITUONOD IHLI I0 AQALS V




[Z) *6L61 ‘17ady uy 3aduaiazuo) Sujieaurdugy uoyielzodsuel] oryQ
Tenuuy pigg 3yl e 330da1 mpiaajuf ue se ‘ioyine ayl £q pajuasaid ai1am Apnis
dn-mo7Toj pue £3ains 3yl jo sSI[NsS31 YL +s)o9p PTId PITTTJ HIta saldpiaq
1¢ 219m 2124l 3IBY3 PIIEITPUT 4£3AINS JEYl moOlj SUINIAY *}39p Yoea jO UOT3
-Jpuod ayl aienTead 03 pue SRIIP PIi8 (9235 PaTTFJ 93212U0d 3aBY IBYI OTYQ
uy se8pTiq 2yl jo [T® AJJIUaP} 03 PIpa3u UOTIFWIOFUT 33 doTaaap 10 £371°a
diay o3 siaaujpdujl ag3p1ag Laumo) pue L3715 atrqedrrdde 3yl 3IdEIU0D O paisanbax
aiam £3yl -gL/67 19q03>Q uj sisauyduz 22pjag 3I2TIISTA 1040 2AT3A3 343 03
peilTmsuell pu® saBpriaq 3sayl jo yoea 103 paiedaid aiaa siaays eieq
‘o1yo jo s3I37TedFOTUNG@ QO6 AY3I JO JWOS pUE $ITITNOD g8 I ¢S30T335TQ
1040 1 943 mO1j SUBTOTUY323 PUE SI9IUTIU2 [ENPIATPUT £q paysjuany sea
9774 £103uaan] 23eIS Y3 UF BIBP BYL *£3371qFsuodsai adueuslujem pue £ITTT4
-ysuodsa1 uwoyidadsuy ‘3adTAIIS ad43 *y3asuay TTE12A0 ‘3TInq 1e3af ‘adfy a8praq
+3d£3 Wo9p *°9pIXq Yoea JO UOTIBIFFFIUAPT PUP WOFIEIOT 3Y3 pIPnidu} ®lEp
ano3jutad ayl “°97Fd K1oluaauy 3Bprag 33§ Y3 UF PIUTEIVCD UYL Alaa JBYI
syo9p p7a8 1°21s uwado gf Yyl pue sY23p PFIB [933IS PITTTF 23310uU0d /9 W3
pPe3ISTT 3I'Yl ‘g/6T 33qmaidas Uy 1040 mO1j pIUTEIqO SEA ancauyad 123ndmod y

X3AMNS 1030 QYD QITIIL

-ze130m ixoda jo (Wm §) YIWF p/] 30 3I2IJU00 X33V JO (W ) UITF T (S 21n37141)
aTeydse Jo (WD ¢ 03 €) SIYIUF 7 01 T IATOAUJ PUE UOTIINIISUOD TEFITUT I33FE
§)09p JWOS U0 PITTBISUT U23Q daBY SAETI2AQ" - "SYD3p maj ® VO paieiodiodusy

213m p7a8 T293Ss a3yl aaoqe (WI y 03 T) SIYIUT KT 03 y/¢ woiy Suypuaix?
mwmmwu:w 3ujieam 2321d5U0D DFYIFIouocm ‘s, 0GET Yl I °SYI3p 2wWOS Uo paserd
319m YITY3 (WO § 03 7) SIYIUF 7 03 y/f mOIj Sadejins Jupaean areydsy

* (9dejans 3ulieas TEUOTITPPR OU YITa) 31IEQ PIIINIISUOD 313a S}I3p wo§

-[euorido a19M UOFIINIAISUOD Jo 3wWF3 3yl e padeld saveyins Bupieay

. s

*(a®q I Yyow®a jo IBueyz woiloq

@yl Suolw) S13ajuad (WD GI) Yduf 9 uwo Suol (W> g) SIYdUT ¢ “SpraAa ISTIII
(mm 9) Youf /7 103 sTTed a>j3Ioead Juasaig °§,066T Yl UF SPIaa BT
(mmg) Youf 9T/S Pu® §,096T 343 GF €PI3a 3ITTFF (WB §) YIUT %/T °8,0061
ay3 uj pasn a1aa Spiam ISTTT3 (mmG) Youjy 91/¢ °(sweaq dioddns ay3 1940

ssoxd £ay3 aiaya ‘i1eq 1 13ylo ix3a@ jo 28uey3; moilloq 3yl Buote) s123UId

(W0 Qf) YouT ZT Uo SpTaa 3I9[TF3 Suol (@2 9) YduF %z Bupoerd 4q paysyrdzodde

sem sweaq 310ddns ay3 jo saduey; dol ay3 03 pri8 [293s 3yl Buruaisey
spadeTd [TT3 23312U0d 3yl pue PI[[EISUT 3Ir °239 ‘sqind ‘sjujof
uotsuedxe ‘s?iexd afeurelp S UYONS ‘swWAIT N2IP 12Y3lo ayl u3lyl “sraued prad
182315 @Yyl jo SUOTIDas Juade[pe uL2mIIq 2pEw 537F[ds pue PITTEISUT ie sWI0}

mo330q TEISW 133Yys ‘sweaq 3yl 03 paplam pue pauof3fsod aie syaued Iyl 13313V

‘4 21n873 ujl umoys se sweaq 10 sI3FVTIIS 2InIdOnIIsiadns 3yl O PIaTTeIsuy pue

2311s 238praq aya o3 palzodsueal uayl aie sT3ued prid 13935 pITqWass®T YL

*$123u3d (WO (Z) YOUF g 3® Saeq 3y3 Buydeds o1 sueds

¥o9p 3Yy3l Jo 1238Bad 3yl 1eau sieq oal Sujdeld woxy L3eA $IBG SS0ID wmWollog

(w2 Oy 03 Q) S°4duj g1 pue ¢ usamiaq Liea s3uydeds 1vq §501> dorl (W 7

03 Q1) S?Y>2uy QI PuE % UaaA3aq s3ujoeds sieq 1 pue (mwd €T 03 §) SIYU} §
puE 7 u2dAIaqQ SISSIWAITYI 2ptaocid syaued pjid [a331S Y3l UT SUOTIETIEp

*8uol (m ¢T) 3933 Q¢ 03 dn pue 3pia (m Z 03 T)

3933 g 03 4 21e 3jeyi sTaued prid mioj o3 sieq I Y3 031 paIPT3A I e sieq

$s01d 8yl *(f 2an81J) Sieq SSOIY WO3IJOQ STMONUFIUCD Yl 3ATIIa1 03 payound

10 PAITTIP °1e pue Sieq sso1d do3 SRONUTIUOD 3Y3 AF3D3I 01 PalIo[s aie

sieq T ufyem 3yl ‘7 2in37J UT uUMOYs Se ‘S133u3d (WO GT) YdU] 9 uo padeds

‘siaquaw Ieq ] urem (WD [[) S3YDUT %% injeaj pasn Af{uommod 3som IY3 ‘swaisks

p1ag T®21s 9Yy: jo suojsuswfp pue dn ajew IY3I UF SUOFIETIBA TEIAS 1B

2Ty




guyisn: sjuaaazd - aduwyeq 66313§ 2

t Supisna SITQIYUT - TET3IIRG q

fupisniy sjuaadxzd - ou.navwmi ®

(@oeds piyyl) WOF3ID3I0ag ¥33Q ()

T1¥97371D S

) 100g 9

I1ed €

-z 91qel U pIzIiwumms 1w L2AINS Y3 JO SITNEIT Y] ‘pIIIA0D pPood 4
(meu) JuayTedxy 1

919A 6323p 9Y3 30U J0 IIYI3Ym pu® $YOIp Y3 jo 3Be Ayl IPnTIUL ssadoxd

TUOTIENTRAS 943 UF IUBITITUSTS PIIIPTSUOD 3laa 3IBY3 S$I0IJB3F I3UIQ (@>eds 3s173) UOTITPUS) A223Q (¥)

171933730 SulAOTIOZ

(3w94) Y29p 93913u0> padioguyaa ‘paderdai 3Bprag V4
(393£) o9p 93219001 PaIOFUTIL Y3Ita paderdax Ad3q i 9y3 03 399dsal Yita ‘T 9Tqel UF wnyod Eujiwy Y3 U pIIST ST pue apem
(193£) d137e13 03 PesOT> 2FpTig X sem s)oep p7a? PITTTJ B4l JO {O®9 jO UOTITPUOD 3yl JO WOFIBNTRA2 UY
. (eo®ds 43IzTH) S5FGED I07FR (9) *§3J3UN0) 030]DS PUB I[qaid ‘YTd ‘SBTIR ‘@usa1H UT ‘OTYQ 3ISIAYInOg
(Bupaea yoep 3uesaid) paieTdmod ¥ ' U} poiIEdOT 218 $93PFIQ 2AFI °63TIUNO) SEMRIEDSN] PUBR WOSIAIF3[ ‘uoiang
a2in3ng zweu 9y3 10F PATNPIYDS 1 ‘uosTiiIBY ‘PUBTUSY JO SOTIFUNTNOD [TPWS 10 SEale [BINI dY3 UF PIIWI0T [ puw
(s5eds 433T3) S378ceq I0TvR 02 opeTol Uy [ ‘uoxy UT ] ‘OFeI0] UF 7 ‘wolue) WY 7 ‘UOTIISSBR UF f ‘BIi® umol

-s8unoy 8yl UF 9T ‘EBII® PUBTIASI) IYI UF 77 WITA ‘OTYQ 3ISBIYIION UT PII®vDO]

§37un 3in3aniisqns a8pyaq o3 3dewep 6°

siaquam 3injonilsiadns uw.v«up o3 ademep 'R @1e s98pyaq @yl jo £37iofem 3yl T ITqEl UF PRISTT B ‘OFY0 JO 33elg IY3
P18 PaTITF jo dnyeaiq L uy se8pFxq Q9 S°pnduF LaAIng 23 PTIH [923S PATTTI 232IdU0) (86T UL

siequam 3jioddas 3uro{ }o3p 03 IFewep 9* *§3TNS31 pue suojleTnqel Laaans ay3y uy
Supsors 3utof Ao9p ¢ papnIoul ou 213a (Y3imoi3 }23p 03 pa3le[aa Jou) speol 3Idedwy Tensnun £G pasned
Suppiong woep PFI8 PATTTI . . saInTIeJ 309p pey eyl saspriq AesySyy . 8yl pue sadpriaq uweriasapad Idryl
SupioBI> ¥29p PTiZ8 PATTT3 ¢ +s98p71q @yl Jo Auem 03 SITSTA PUB SpP10d31 AI0IUIAUT ITGETFRAE JO MSTAII Y3
uoyIvIvdes Ioufw ‘syweiq pres pis 19936 7 pepnIouj s3de3juod dn-molToi 3TFJ KIojusau] 38prig 31EIS 3YI UF PIUTEIUOD
$urddnd 10 WOT3ITBIOJIAIAP TTIJ 33I310U0YH 1" asy3 a1am 3eY3 S323p prad uado [y pue $Y22p PFad PITTTF €9 3Y3I PIISTT 3843

(eoeds pIfy3l) anTred jo 3poH () ‘6L6T I2quaijdag ujy 10Q0 WO13J PIuUTeIqO Sem Inojurad 133ndmod puod3s y

1zy 9z



-aay38uay 031 3313

mw G0E"0 = 3003 T

W ST = Ysur T

310N

sea J22ap 3yl 3Jo uoy3izod B LJUC - IrTRA IATIBRAIISTO) ¢

6L

*Z°ST

6°CY

0°0¢

»0°S2Z

£°EE

#5792

8°9¢

y- OT X

627

ujeilsg

:sa8ptaq SuTmoTTO3 8yl 10 paufelqo aiam Sjuzwainsedw Yimoid Ho3g

3233 0f6 UF 393F 0°L (@S00T £/1)
3933 08/ UT 3997 (-, @sSeaiduy

6961 ‘paansezu yimoid }o3q

3893 §°g7 U SaYdU G°[ ISEIIdUY

(IBQ) [[6T °'uuod Weaqiool3 paidA2g

3993 (OGT UT SaYIUT (6 25EIIJVT 086T
3333 QGT U S9YdUT Gy ISEBAIIUT /6T

(IHQ) p2insesm Yimo12 qd3Q

3933 (0T UF S9Yduj 4§ 3Iseaiduj
Hﬂu (6T ‘Iusmainseaa s,prorsesn
199F T/ UF SIYOUT 9°ZT 3ISeIIdUL

[T] §96T ‘3usmsinseam Yimoid 3d3(Q

3933 (O°/T UT S3Youy G/ °(Q @seaiduy
(1HQ) 6.67 ‘P2Aoma1 aT}3nq y22Q
=0ﬂumﬂ»umwn

UOSTUU3Q-PIBAIBH - 8%

‘3AY UTEW - Ty

*py £313Yy)y - 97

*?AY Juowms1] - 7

*35 3T I5BF -

38pTag

o

7

*23312500d TTF3 343 UF (®dW 1)

(youy sienbs 13d spunod) ysd Qo0z Kr23vwyxoazdde jo ®sails 2AFS991dmo2
3fei3ar ue 23813ua8 TTTA UFEI3IS STY3 ‘sin3jonizsiadns 3Bpyag ayi o3 payoeile
A121nd35 ST }29p Y3 FI (@ O¢ ©F W §Z) 393 Q0T UF YIUF Iuvo L[a3vm
-jxoadde Jo yimoid Y3ap B 2sn®d [TFA ‘ITFj 23210U00 3yl 03 uFwals syy3 Bug
-£1dde ‘gay3iBuay 031 @313 ST YO9P Y3 JI °£0O00°0 FO uUIvils ® sIJuasaidaz puw
(Tm £71°0) $°YdU} 000 S93eiaar ‘SIIWID (= GT) YIUF 9 UO PpIaied0] ‘sawq I
3yl 3o sqea 3yl jo Suya(nq Yl (9 2anB}J) 3ISOT [FI JO SSIMITYI Y3

01 Tenba ATySnox ST S1BQ T Yyl jO SSIWITYI U] 28®2ISUT 10 BuTATNQ IY3I ‘snyg
‘uo}so110s £q paieaad 3onpoad 3ISNI 3YI jo SSIMITY3 Iyl FTeY duo L1ajem
-Jxo1dde S} WOFE01209 03 3I50T [EI2W JO SSIWITYI 3yl 3wyl s$33v38 3310da1 3yl
*[%¥] A°°p Y3 wo1j uaxel sieq ] JO BUTY[NQ PUF UOTSOIIOD T¥NIDE Yl IInswIm
03 siusme8ieTus o3loyd pasn STOUTTII JOo £ITsiaAfup 3yl jo paorlLesn uympil
J08s33014 ‘@nuaay jucwail - 7 9FPFIg UO IINTTERI YO9P Jo UOTIWBTISIAUT STY uUY
*sieq 1 12235 yidap [InJ TENPTATPUT 943 Jo $q3a 3yl jo Buyyynq pue Bujisni
9yl £q pesned ‘jyoap PFi¥ PATTFJ Iyl Jo YIBuay uy Isearduy IY 87 Yiaoid ya3Q

NONTWONIHd ,,HIM0YD AD3d,,

*$0Ip pazlA0d IY3 jo g7 LTuo

03 paiedmod 5B UOTITPUOD TEIF3ITID 031 100d up 31 SIYO3p 31Bq IY3 JO X6Y%
*UOFITPUOD

1TB] U 3IB SHD3p PIIFA0D Y3 JO IO PUEB SYIIP 31wq Yl 3o XTI
*S)33p palaacd 3yl

30 %£9 03 paiedwmod SB UOFITPUCD pood UT I1e sYdIp 3xeq Y3 Jo 20¢ LTUO
*paIaA0d 31 IBYI 280YI UBY3 UOTF3I

-Jpuod 3siom yonm uF A[TeIau2d 3iw SYOBP 318G IBYI S5IIBITpPUT LIewmns Yy

8Ty



*o3vwep 1oedmy pue Juixary

03 2[qelauTnA 310w 34 OSTE [TTA O3p 3007 dYL °Yisoi8d xoap pue ZumiIng

33197900 Aqa1ay3 pue sIBQ I Yl jo sadwFins Jufisna syl o3 Ijexizauad o3

?I1n3sjow 210w MOTTE TTFA 3331d5U0d TTFJ 3Yl U $8913§ jo asea[axr ay3 ‘sseyd

STyl 8ujang -uay3iBua] 03 331 L[ATIET31 19a pUB 3SOOT 9N0:q AIIP Yl jo
suoy3iod 19313e paalTyde AJujem 312m Y3lmold Joap 03 JulIe[31 SUTRIIS YT

‘Yinoas

Ao3p 3T £qaizay3 pue sadejins Jujisna 2 3 ]
-sa}3 jo pojaad w 103 paITqIuuT o0 paddols ST YanoxF yoep i3ya ‘3Iduereq P ITATYUT 4q3r1au3 p 3 ¥ Y3 3uTyowal woly 3in3stom Jusasad

10 mMOTS 03 pual 23215u02
852118 JO 99183p amos padoTaadp Pa®y 10 paidezoad AL1Tet3aed are sadpraq 1 4 1w 23 0> TTFF 343 UF 53553135 3uTsEaIDUT pue sivq ]

ay3z jo 8up)Inq 243 ‘aseyd s 3 .
1ay30 9y -peddols usaq swY YImoi% yosp eyl sieadde 3T ‘3sear e 3uTaq 3 ATNg 3y 4d STYI 3UFANQ “IVIWIACW WOIF PIUFERIISII 313 SYIIp

3yl ITTYA PIAITYIE II2A SISSIIE a3
swFy ay3 104§ -SIWq ] [I?3IS Y3 JO saJejans Isnl ay3l Buyyseal woijy Inisyou TERE PRasis A% §E403% Yo 23 SupMTAL SUpRGE: a1

® - sd :
$3u3a31d TTF3 93I3I0U0D 3IY3 UY a2anssaid noyssaidmod a3yl pue 2in3dnaisiadns 3yl dH L ¥ 000t 110N

080T . -
03 payo®IE A[3IINIIS SUTEWRL }IIpP IYI 3I3Ym , ‘3DUBTEQ S53II5, ®© padoTaaap £y (1RQ) [L6T "ouod we3qioory

13A3S 03 pPaJBRINITED 2210 . -
o>n:o»ﬂuumuovﬂuuououahﬁﬂuwavuvmonwmxuovuwwﬂunozuuowEOm . P3aIEINIT Le AV UIER - Z%

*uo0FsolIed jo 33el

06 2 T C
ay3 299338 JBYl SITQETIEA 3Y3 JO BWOS 1T SITI4AI ABYI-3Z33I3 O3 sansodx? 7o (1] <961 *sprea

B31q 03 pajelnared 3
sy3 uf pue s3dejins FWTISNI IYI jo guyizp pue Sujilam ayi uj ‘sydep adpriq A q P 3T 2104

0%9 . T ¢
ay3 o 3ITes peol jo mojied>Trdde 3yl uy ‘STITJ Y3 UT pasn 23312003 3yl jo e (1] §961 ‘3an3dniasqns

sgewep 03 paleInd
£31sozod Iy3 uf ‘sieq I 2yl U PIsSn [331S IYl jJO UOFS0110d 03I £37T1qRa2UTNA P PRIETNOTED 22304

079 g* T ‘.
a3yl uj sadu=a1ajIFQ ‘(Z 2T19qel) SAM29p 21eq ol paiedmod se ‘yamoi18 Nd9p ¢ [T] 5961 ‘aD1onq
2sned 03 pajelnd .
fujddo3s xo0 BuUFIFqIYuUT Aq syd3p adpriq o3 uoyidajoad [erIuplIsSqns 13jjo 03 PRIETRILRD 92107 Ay Jjuowazl - ¢Z
weas sadgjans 3ufieaq -12Y3loue 03 }I23p © jO 31ed auo moiy u3aa pue Y2Ip O3
006z £ (IHQ) 86T

woop moxj lea TTJa pue s103de3 Tei3ads Aq pa3Idazye ST JupInq jo 3381 Y] .

9Tong 3Isned pue ISOOT H29IP
-wossaidmod TEFITUF BUTYSTTeIsa U} pue sajie[[Tded pue spjoa Fuysold U}

jeaaq o1 831BINI2TERY 3210 * -
¢a8eyupIys 9321du0> BUFIIASFFO U {sIeq I Iyl UIIAIaq PIILIOT TTFJ 23219U0 q 03 paIEInaT i 3 3IsTZ 3Ise3 - 9
59 y- 01 X UoT3diz959q 38pTag
ay2 Ul paqiosqe ST Y3moi8 TeTIFUT 343 ‘3sna o3 uTdaq sieq T T39S Y UAUM §53135 ure13g
3mo1n o2 3O 93235 [EFITUL :s23pT1q BUTAOTTOF 2yl 103 PaUTEIqO 213m S3SSIIIS YImoid ydaq
!
TEY oty




*sBuyualse] pue S3U2uOITOD ADIP
2yl jo syiBuails IATIRTII Byl wo Sujpuadap ‘(BdK TT ©3 €) 15d 000€ ©3 00%
mo13 s8uea 28007 SITTqueESSE 3ujof }D3p pus SpPYaA }O2p qE21q TTIA 1Byl pue
®dh 95 03 g) ¥8d 0008 ©3 00ZI @o1j aguex BujTionq }o9p ISNED PUE SPIIA
%o9p dod TTTA 3BY3 *(Bak 95 03 £) ¥sd 0008 ©3 Q00T moxy @8uex TTF3 243 3O
Suysnio asned TTFA IBY3I 933I0U0D Y3 UF S5ISE323s IAFssaidmo) *s3juyof Ro9p
30 BuFSOTd 3yl Io (g pue [ 63xn3TJ) YI3Ip a8p11q 2ya UF 3uITAING IATOAUT
1T~ 2InTFej 2yl yeaa LT9ATIVTa2 31e SPTas A23p Y3 ‘puey 13430 3yl uo ‘31
*¥y29p 9Y3 BS0IdE SHOEID ISIASuUwII Jo JuamdoraAdp 3yl pur TTTI 3U3I 3O
SUTYsSNID ATOAUF [TTM 2InTTeJ 9yl ‘Yeaa ATIATIETAI ST 23320003 TT1F =43
31 -eanyyej ¥29p jo 2dA3 9yl IduINTIUT [TFM SPT3A YO9p 243 pUE 2331Ju02
TTF3 Y3 jo syisusils sajieiedmod 3yl ‘SINUTIUCD YIno1d }23p 3yl SV
*A1pydea
91e1aTadde T[}m UOFIBIOTISIP JO 33Iel 3yl ‘pappe ST uof3oa3oad TRUOTITPPE
1o /pue 3Ipew 31 safedaa ssopu (T 2I9el) S}29pP pP2i13A0D 3awy s28ptaq
IYSTe pue syo2p 9imq aaA®mY §9BPTIq AY3 FO UIAIG  IINTFEF }OIp JO aseyd

18IFJ °Y3l UT ‘UOTITPUOD ITEJ U 3Q 03 punoj 3iam s3Bpriq ST WO SYV3IP AUL

€LY

*3INTTEJ A29P JO Ipow Y3
309378 3Byl SI[QETiBA Y] JO 3JWOS I SIF[qUASSE ugof 3yo9p 3ya jo Zujuaisey
pue y38ua13ls ay3 puE SPTeA UAOP-ITI Y3 JO UOFITPUOD pUBR IZTS ‘3utowds

syl ‘smeaq 3izoddns ainioniisiadns ayl jo guioeds aya ‘II}J 2321duU0d 3yl 32
£31TTIqeanp pue yisauils ayl °*I3Yyjoue 03 YP3p & Jo Ixed 300 WOIF PUE }IIP 03
yo3p wo1j Aiea osye [T}A 2an[ie; jo ad{3 syl -sweaq 2i1n3oni3isiadns adpraq
ay3 03 pra8 [923S 2yl U23ISEJ IeUl SPT3A Yedaq ATTENIVAAS [TIA 3Byl

$32103 }J2p doya3A3p 10/pue [ITFF ¥4l 3O WOT1e182IUTSTP Isned AJIENITIAD

ITIn 23910002 9yl U} 52553135 BUTSRIDTF Ayl ‘sInuyiucd FUIYInq 3y3 Sy

Y3ao1o 309Q JO @835 IATIoNIISaq

*yimo01g

A°2p ITQTYUT 03 uOF3Idaload IJWITITFINS papraoi1d sey 3uriaaocd }2p Y3

30/pue adueTeq ss3135 e padoT3A3p 3aey 03 aeadde pue (1 2Tqel) TOTIFPuOd
poo8 uf 2q 031 punoj OSTE 31as Sa38pTiq I3Ylo [T UO SIIIP Paidaod Iy

*G/6T UT pappe adejins Sujieay

ST 39497 S3WO3S 7§
oy pecy sSnq@nio) 6%
on INuUIAY UPTIAR G
o7 » TpPATH JuowATRy  6C
v €€ ¥sn %€
o1 *paTg Ivadpooy 67
9€ pEOY InUTEeM g7
1% pBOY WIITV €7

sieafk €7 peoy uwoodwy [

B ETE %P1

:eoueTeq $S5313S e padoraa’p awvy 03 1eadae

pue uoF3IFpuod> poo8 UF 3q 03 punoj a1am sa3pyiq WA Vo SYIIP 3aeq YL

(4% 4



*3ujasny aonpoad

031 papaau S} IBYIJ JUIWUOITAUI IATSOII0D 3yl 3IINPal pue IduINTjuj 03 puail

osTe 4£ay3 Iyl Inq °*sieq ] Iyl Jo SIVEJINS 3ISNI 3YI Ydeal ued Iyl ainisjom

jo junowe aYy3 Ionpax ATuo 3ou sadejins Bujiesm Jeyy saeadde 31

*sasey

-ins Sujieam OuU pEY UOTITPUOD TEIFIFID UF 3q O punoj 3i13a eyl sydap 28pjaq

aya yo wa3 TIB PUE UOTITPUOD 100d UF 3Q 03 punoj 21am eyl sx23p 28praq WyIye

9yl jJo xJs 3vy3 SUTIIPISUOD UIYm ‘ulIs 9q ATFpEAx ued ,Yinoid Yd3p, do3s 10

3174q3yey 03 syoap pra8 pallF3 uo padeyd sadezins Buliwam jo LITT[Tqe AL

(69)X  8°S
(v )d 8°S
(€)d 87§

I LS
(L1998 67§

LS
(€) ¥ 8°S
(6L)Xx LS
(zv)z  8°s
(7 N4 8°¢

3dX] sInijeq
pue 3uriey

*UOTITPUOD TEBOTITID UF 3G 03 punoj aiam paksains s38pFiaq 3yl jo ual

Sty

(aea£) padserdaa a38prag 4
(aeak) pederdaa 3d3(Q X

(2e2£) pasor> 28prag X

(8ut3ex joap 3juasaiyg) paiyedaa aBewep i1o(eg b |

jusmede1dazr }29p 103 parnpayds |
12 uosjuuaJ-pieAlrRy
€ aNUIAY UTER
17 89 "¥'s'fl
67 peoy £113y)
[ INUIAY JTowWaI]
e MS 392135 YIGT
6€ 3193115 1BP3)
9z 1321315 WOTSTATQ
9z 199135 UJeR 3ISaN
Iy anuaay uoidpn
EY-ABEEED 33pTad

8y

Y

(]2

9t

st

9t

44

0t

3150 2ABY SAIePp pIAIEI)

veT

J99p 3o a3Ie1 Y3 ‘TTe3

*(ET pue 2T

s2an81§) seoys pax}jy 3ioddns 3Byl s3Ivas aBpTIq 313IOnIISqNE 03 IFWWp

¢guysod 1933® pue ([ 2ind1y) siaquem 3xoddns Juyof 3yl o3 3inIye;

pue a8ewep asned uwd sjujof oap Juysord 3I® Yimaoad >o9p pINUFIU0)

“(0T puw 1

saan31g) inioniiszadns agpraq a3yl jo suojizod IrqexauIna 03 IIayre}

asngd [IFA 1BY3 Y090 Yyl UF sad103 doTaasp o pli¥ [9216 puv (113

23913000 paldajje 3yl jo dnyeaiq ay3l asned UED IWY3 SPEROT T39UA woIg

Sufxa(y andjaey pue a3ewep 31oeduT 03 ITQEIAUTRA IR SHYIp paTidng

*(6 @In8F3) 939I0u02 TIFJF puw P28

19235 ay3 jo suofiiod juadefpe jo dnywaiq aafssaifoird ayi Isnwd [[IA

3eyy aSewep 3oedwy pue sBujpeol 28pa 03

£y ot
£y 79
Sy 62
£y ty
*S'Y o
¥y (44
Sy 62
7Y 18

9pOK 2anfJed 38y 3oeq

pue Suyley

37qeasuna 31e pu® A3IFNUTILOD

-A1pydez seseaiduy a%puwep jo 2313ap pue Yiaocid

03 ujgaq syoap PpFI8 22316 PI[TFJ 23212100 AU

Y3iso1g 302 JO °3E3S [¥II1313D

£HdaQ pIIRA0)

392135 Yigg 3Ise3 - [g
332135 Yi6 3IF¥I - 9§
snusAy TQIIIBK - €5
snusay 4Lempeoig - IS
peoy s3uyuunap - pg
SNU3AY PIBAIRY - I¥
peod 4Lx19y) - LT

31321315 ISTZ 3I6®I - 9

3dp1ag

fuop3Tpuod 100d ul aq 03 punojy 3isa Sa¥pFIq IYET3I WO SHIP Y],




*aan3jnj 19eu ay3l U} JuswedeTdex PUR [RACWII 103 PITNPaYIE §F A29p STUL
* (L1 91n313) (WO €T) SIYUT 6
peinsvom JuawmadeTdsTp 3yl Q0R6T 3O 8ujads @y3 Uy puw (WO §T) S3YIUF [ SeA
JusmRORTdSTp 943 /6T JO IS 2yl uy 9T IIndTd UT UNOYS 6% gLET JO ivwmsd
P41 TT (WO £1) SOYRUF § ‘S/6T UF (W ¢) YOUF W0 LU0 swA ‘QqInd y3zon I ©o
peImd0Y ‘174 23ddnds 3w jusmededsTp Yl “98v3s [EOTIFID 3yl S3YOEI 3T I3uo0
*5a33B19TI0® Y3~013 Yo9p ATAOInb Aoy sa3IviISVTIT 28pTag peoy L339yD ¥l
g1 9334
uJ usoys se ‘sumaq 3ioddns 3yl jo #dol IYI I9A0 YI3P IWI jo pua isea Iyl
PII® pus ¥Ios®j Y3Inos Y3 Ifoiaq ‘qind yanos I3 paanidni 398330 Xd2p STUL
*(® 0Z) SIYoUT § L1e3vayxoiadde jo 39833jO0 U® 03 [[BAAIRq juawWINGE pInaxs
243 Suol® PTTS AP Y3 JO pPUI 3Is9A Iy ‘uoy3Tpp® Ul °98pTaq IY3I Jo 33T
93 wo1j Awam (WO €T) $9YIUT § £793vutxoi1dde pepuvdxs pua yowe puw 3S00T
usxo1q peq 28pTAq FIY3I UO AP PTIB PITTTF 943 jO SPU? 4l ‘g/6T UI
) *[T] uotaypuod pood
L13a UF 3q 03 punoj puw paldedsuj OST® Sea I BpTiq STYI ‘9Bprag ‘Iav
Juow?1l 943 jo UOFIILASTY 96T 943 Sujang -dAy 3uowsil - 7 28prag 03 30T
pa3w20] s} 98pTiIq STUL °6I33VIT (W ZLT) 3I9F £9°G UO paIed0Y .m._.udun 19918
snongpinod £q patizwd Bupyo9p PFA8 9238 PITTTJ 23232WOD JO §ISFFUOI puw

epIa (m €T) 3997 Ty ‘BUOT (m 06) 31993 L6T ST A23q 28BpTg peoy L1319y YL

1661 3tng  {07-£-3d

*0) YI®I§) WOTTTSSVH UF I2ATY SEARIROSNL 343 IaA0 proy L1a3yy - 97 9¥8prag

*qeTs 33310U0D PIVAOIUTII ® YITA padeydai puw pasowal 13IV]
swa YO9p 943 pu® IFJJBII 03 pIsoTd sea 3Bpriq Yl ‘y96T I2qWaILQ U]
*gT pue ZI S3in8F3 UT umoys BT SB ‘S3IUAWINGE Y3 WOIF 3313 11nd 03

swwaq 21n3onI3e1adns Y3l puE ITHONQ 03 AP2P 3IY3I ‘(IT 21n811) 1wa3 03 8qaA

FA% ]

Tsuuey> Y3 pasned ucjsuedxe panurIucd ‘paIsoTd pwy gjujo[ No9p Y3 13313V

‘91 9an87J UT uMoys s¥ ‘gjujof wep pua ay3 28073 A[Tenpvad puw sTIUVIYD

310ddns wep pus aya jo sdoi ay3 daea 03 ue8aq yoep Bujpuwdxa 3y3 ‘suwaq

ay3 SuoT® A7eajssaiBoxd jwaig 03 panujLod EpIIA Y3 Sy *SUOFIDeE A29p 3O

! spus ay3 3I® pIledo] ‘swwaq 3yl 03 PII8 19338 Y3 pauslsey 3ITUYI SPIIA IITTTF

£q padorasdp 1vays (3K €1) #000°8Z Y3 ImcII340 03 93wnbape sua Isnayl STYL

+s1eq ] 94l UF Y3Imo01® 3ISnI Jo (W 800°) S3IYUF £000°0 yo®?d 303 ‘mwaq YouI

uT (8K ST) #O00‘CE PUE A23p 33 o} (ed< T) ¥8d GZT Fo 883138 aaF8832dmod
® pajeiauad sadioy IsIY B pe1sa88ns sajpnis §,p10T4R9 108833013

| “[T] -weaq

yoea uf (3K LL) #000°0LT Jo 3Ismay3 ® pepFac1d puw 33910002 YI3p 3yl UT (vdK

¢'y) 354 Qy9 Pepeadxe TFej 03 53[0q 204dUE 3V3WINGE 3y3 pue ITAONQ 03 A3IP

ayi pesned 31BY3 Y3moid ay3 £q paieaausd se@010j 3yl vyl pue ?8pFaq Iy3 uvo

) (W2 gg) SIYIUF T PRPpIIdXR yam0i8 3}o9p 3Y3 Y3 PIIEDFPUT ‘C96T UT STOUITIL IO
£3Fs1aAaTuQ 3yl 3JOo PIoTAEH UApI 10853301d £q peiedazd ¢310dad 28ewep Y

*s3eds a8pjaq IVIWINGE IIIDUAD UT paieadde

s3oE1D> @19A3s pue s{avueyd 3ioddns wep pus 3y 3o SGIA AN U} paalIasqo 313A

syoe1d> ‘ute8e paiNdonq AO3P 3Y3 9967 Ul -paiyedal aiam pue PaTRINq YI3p Y3l 3O

[} suojazod €967 Ul °sIuyof uojsuedxe® }I9p 3yl 3sol2 03 pausayiBua pue smeaq

21n3on13s1adns 3yl mO1j 35007 3401q Y22 Y3 JO SPuUd Yl uIYa 85,0961 L1382

ay3 uj ueSaq swarqoid °SIIWII (W g9T) I3 057G WO peiIwd0] ‘smeaq [3338

SNONUTIVOD Aq PITIIED }23p PFAZ [933S PITTF3 3I21du0d B 3O p23ISTSUOD puE IpFA

(m €T) 3323 T¥ ‘BuoT (u gTZ) 3933 HTL Sea Ad9p 38pyag 2InUIAY Juowal] 33YL

6761 31Fng - (0D %1eIS)

UOTTTSSEH U SPECITTRI PUE IIATY EBABIEDEN] 343 I3A0 aAy juowmdxrl - g7 28prTag

sojdmexg joad 33835 TEITIFLD

9EY




wopsuedxa NO9p 3Y3 JOo [T® PISOID pey Y3moild ayl *5128UF135 Y3l mWo1y ¥S00T

uaxno1q PeY YI9P Y3 JO PITY3I WO IBYI PUR gy6T UT WOFIBTTBISUT 837 30ULS

(@ Z) ‘3923 ( S® yomu s pauay3z3uay pewy }o2p PFI¥ PA[TTI 92Ul IBYl PIIEIJPUT
0L6T 3o 3a0day uorivadsuy jjyopueliag pue Uzme] ‘SI[Pa3N ‘pIemoy YL

*s338ug13s uwalanlaq (WO g9T) 3397 0S°S pauueds 3ujyyoap

PIa8 peTTFj @4l -s133ul1ls puv SWEIQIOOTI YITA §39p178 puw 53sSn13 A2Ip

12935 £q patixed> Supioep pyid [9931S PITTFJ 33II0WOI 3O PIISTSUOD  pue IpiAa

(m ZT) 3993 Oy *“Suol (m /yg) 3933 08/ Sem Y0ap 3p1ig WOSTUR(-PIBAITH YL

“g761 Po3EITITq8Uay - [I61 3[¥ng - (C8 "ON 23pIag "0D

e8oye4in)) “puUBTIAITD U I9ATY eSoyeiny ay3 12a0 VOSTUWR(Q-PIBAIER - g% 33pTag

*3anang
1830 243 U SWI3l JW0s UOTIBRITTIqEY31 Jofem 103 PAInpay>s sT 38priq 3yl

*8uUd9p Y3 U SSIIISTP

juazpdde Ou Y3I|A —— syjmom g 3ISEI] I® I0F SF;Iei3 LA®ay pITiiEd pey puwv

(m 9) 3933 T¢ Fo uweds e 103 paizoddnsun seA YIIp pya8 1923S PA[IFJ @2381duU0d

3yl *“s198ufils juIdE[pe UO PIIEDO] I13A SUOFIDIUMOD PIIJAIS JO 0A3 AJUTS

*syjuom gy 3ISEa] I® 103 paidaas L19337dmod uaaq pey sjujof 92a1y3 8yl eyl

punoy wojle8f3isaaul 123w se{3ue paSewep ay3 9deydax o3 pemzoziad

a1aa siyeda1 Adousfiswy gy 21nd7i uy waoys se ‘saT3ue wOT3ID3UWOD BYI

19a3s 03 papasu siafujils ayl jo sdol 3yl 3w Isnayl (W €IT) #000°0ST

@y3 @pyaoxd 03 19pI0 U 233I0u0d HO3Ip Y3 UF (BJH [) ¥8d Q00T p@P22xe 03

pey yamoid y29p £q paieiauaf sa2103 Byl (°moT3q Lempeol 3yl o3 FUITTEJ

woxy s128ufx3s 3yl pray si28upils 2yl pue Judap Y3 uIIAIBQ SPTan 3IY])

- (m> €) YouF 2uo 3Inoqe jo doip TEIFIIAA B puUE WEaQ100TJ 3yl wmoiy Leme

(= 9) s3ayoduy wn._” Inoqe Jo jusawdaom TeIU0ZTIoY ¥ Y3pn UOT103UUCD PIIIAIS

(134

£19397dmod ay3z smoys T aandyg cea2ae vyl Uy xuuw 23p7aq ay3 10 s1afurils ayj

103 310ddns fue SUTYsSTUINg Jom 3zam PpuUE pa1dAIs LT3313Tdwod 3iaa s3128urils

310ddns §o9p Y3 pue SWEIqICOTJ Yl UIIAIIQ ‘SUOFIDITWOD IYI JO II1Y3

jeyl paisacISFp sea 31T woplIdadsuy a3yl Bujang ‘mwa15Ls p}18 133315 Y3 1940
uyy: Sutaesa sea KeT19a0 £xoda Iyl IvYyl pajou sem 3T ‘[/E] 3I3qWII3(Q U]

cuoy3idadsul ¢/6T @Yl BT TOFIFPuCd poof uy 3] 03 pIjes

sea Y29p 9yl °swaTqoxd BulTAonqg Yo9p pa3e(o1 dols o) pawsads pur ssed0ad

Yy3amo18 }o9p 9yl pamoTs ABTILA0 STYL “A23p PTIB ParTFJ 3ieq 3y3 uo paseyd
sea adejzans Sujieas 1ealow Axoda DTyl (Wm 9) YIUT 4/T 343 ‘EL6T ul

*8ujprem 4q paijedaz sea a[3ue ayy] -9r3uer woOF3IDauuod

a4y3 1ea31 pue 3ITF3I 03 3IT Bursmed ‘meaqioory a2yl jo Bueyy dol 3yl o3 paxyj sea

Jey3 3ujof unojsuedxe ay3 isujede paysnd puw 1330TIIE Y3 WOIJ IS0OT UIRO1q

pey yoop 9yl -a38uriis Jioddne }29p Yl pue WeIqIOOTF 3Yl udmlaq sarBuw
uoj3Ideuuwod 3yl uj ‘jutof uorsuedxs UR 3IB PIIIAOISTP Sem 1eal ® ‘T[] Ul

°33915T002

maU Y3I}A PITITFeI a1em ST[2D ay3l sweaq syl 031 paplamal Ii1am sieq ] 943

1937y  °saa8ujfils 3yl jo sIBUETJ 3Yl 1340 SIDURISTP 3II0YS 103 PUR UOFIIIE

%¥o8p 3Yy3 3o pua 3yl ssoide YiBua[ 3I0ys B 103 PTI8 3236 IYI jo S[T3> ay3

mo13 T3 2331du0d 3yl Bujaowez £q paysjTdmodde 2aiaa s1feday °suoyidas xd9p
3yl jo 3uo JO pua Y3 3B PIISACISTP SBA I[AONQ YI3p loumm ® ‘Q/FT U]

*s133UT138 WAAAI3Aq (WD gTZ) 3333 °/ sueds Fupxyoap

PTa8 poTIF @Yl -s198uT1lSs pue SWBIQICOTJ YITA SWEaq pue 513pIt8 ‘sassniy

jo9p T293s Aq patiied Juryoap prFad 1993s ParITJ 239I0UOD JO SISFSUCD puw

apIa (m TZ) 3993 0L ‘Buoy (W 086T) 3233 00§9 ST A29p 28pjig INUSAY TTRH 2yl

*0n6T ITIRg  *(99%T-Z-1ND

1000) °PuUEBT2A3TD UF I2aTy eSoyedn) 3yl 2240 InuUIAY UFEK - Zy IBpIag

8¢y




*pa1apysuod aq prnoys suojined2ad pue anbyuydey iyedai BuimoTTo]
9yl ‘uojaIFppe Ul °@dejans Sujpyx Yilooms pue Y373 ® 9Ipracid o3 Lyiadoad
3] UIRIUTEm puw SI3IP IRq [P UO 3JeJInS JUTIRSA IATIVAIJS UR [[EISUT
03 ISTA 2q pInoa IT *Z ITqel UT PIISTY S® ‘sA33p 91eq JOo eyl 01 20}1adns
IR] 08 U33q SVY 8ADIP PIIA0CD Jo Iduemiojiad Iyl wuys -sayedaz IaFINIFIFe
3O 3802 IY3 ITTWIUTM PUR ITNSII [TTA vyl 28zuwp JO Junowez 3yl IZFWFUTR O3
23p30 Uy IFe3s L11we uU® ¥ PIIVWIIP 9q pTnoys swarTqoad g3ImAoid ydaQq ‘LInTFey
X29p jo 38e3s TeIFITID 3yl o3uj pue 28e3s IATION13ISP Y3l ydnoxyl Lypydex
2a0uw [TTA UOTITPUOD AIP 3yl ‘@wy3 Jo pojaad 310Yys ® UTYIFM "%29p °y3 Suofw
L£1pydea s9ss91801d IINTIRJ Y3 pue pIacwal ST NP Yl JO SwIIe Juade[pw
Y3 03 JUTRIISII IYJ SW3 IJWes Y3 Iy I[240  yimocaf }o9p, - Buyisma ay3
30 uoyIewiauwafar 9yl 03 ITQRIIUTNA 59W0I3q }O3p 3yl JO ®aie eyl pue 3asdn
ST ,90U®TRq SS2135, @Yl ‘Splem Ieq I Yyl jo Bupiesiq 2yl UF IO II2IJUOD [TFJ
Y3 JO TOTIRIOTIIIP IYI UF ‘LINTIEJ ISITJ SIT SIdDuafiadxe }d9p e UIYM
*sieaf ¢z weyl aiom paiIse] Yiaoad y39p jo ajels [BTITUT 9yl ‘Laains
343 o} ‘svoridadxs om3 LTuo Y3ITM °YimoiB yd9p 29y3lanj Suyjuasazd 10 Surmors
4£qeiay3 ‘sedejIins ISTI 2yl 03 33e1l3uad UED IBYI JINISFOW JO JUNOWE Y3
Idnpaz pue aBessed aso[d 03 SPUII IBYI ‘23310000 TTIJ 2Yy3 uwo uUFeils Jujpuods
-31102 ® sasned sI®q ] 233§ 2yl uo 1sn1 jo dn-pyInq 3yl -safels TeyIFUY
3yl Uy ‘sues Y3l J1I® IOUBTEqQ $53131S pPue Y3Imoxd YIIPp JO SOFuURYOSW Iyl
*pawiojiad sduwullujem IY3 pue pasodxs aie Layl UYDTYm 03 SIT3WOITAUS 3Y3
‘WOTIONIISUOD PUR WOTIBITIQRI JO SPOYIdwW 3yl ‘pasn STETISIew ayl Sujafoany
$3[qeyieA T®19A3Ss uwo spuadap sYoap 3yl UT IDUBTBQ 53136 JO SSIUIATIVAFFD
943 pue Yimoxd 3o IIEI Y] “*sYO9p 93priq prFIB [993IS PITTFJ @391d2ucd TIE®
Ul sanddo L1qeqoxd , sdurTeq SS3135, pPuU® ,YImolf }O3p, JO ITNOWE UFEIIID VY

SNOISNTONOD ANV X¥VAWIAS

™

-

*I£6T UT pasocwax pue OL6T UF IF3Fei3 03 paso]d sea 38priq 3yy

*3utof uvorsuedxe paumme{ pue Xd9p paysnid
ATpeq ® sSmoys JTeY IYSTI 3yl pUE ITIONQ YOIP IIA3IE ¥ SAOYS JTWY 3F3T
ayr *@anTjey 3%e3s TEITITIO JO SIpow OMI PIITQFYX? }I9p 3yl 3Ieyl 6T 2an3yg

uf @jou 03 Buj3saya3WL ST 3T *BuTTAONg pue SUTYSNID AdIp pasmed puw s3ujof

oy




*swayqoad palelax SIT puw ,Yimoid }Osp, °IPUTWIT3 TTTA 3Ieyl ‘pajrelsur 29
ued Yoap prFad [9935 PATTFJ 23I91duod Buyisvy-3uoy pue IyByasgylyr-2umozls ®
‘goranedaid aienbape YITM ‘PIpTacad I240D NDIp 2ATIVVIID I2y3lo dmos 10 ‘prad

aya jyo aoejans dol a3yl aaoqe sayouy %I o3 dn I4yBnoiq 3Iaiduod 3yl pur TIFF

Y3 103 pasm 2321°U0Y Y3 03 pIPpF 34 pINOYs IINIXTWPR SUTIIQIYUT WOFHOII0D

v

-$3uj0f yD9p I¥ PUE SUOTIIIS YOI JO SPUI Y3 I ST[I 3YI UF PITTRISU}

$10359UuCD I89YS pnis PapIam puE Swwaq IINIdnisiadns Y3 03 eraued pras

ay3 yow3l® 031 pesn aq PINOYs SpPT3A4 33enbapy °UOTS01I00 IInpI1 03 ‘paIsn g

pInoys [vjie3ww prid [9938 pazjueaTed 10 paivod Lxo0ds ‘SUOTIRTIFISTT Asu ug

§X09Q ASN

*(1Z 2an81g) @321d002

Q3TA PATTI3e2 @q URHl PTMOYS X23p Iyl TT s3utuado 3yy ‘suwaq 3xn3oni3exadns

ay3

03 payde3lwal SuUTHOIP Y3 puw ‘paxolsdz g310ddns puw s3uyof IY3 ‘pIlscwal
2q pInoys o9p Yl §S0IDE STT3° 3U2DB{p¥ oAl JO IO U T[}J 93330003 Iy

s3ugof ¥o9p IV ° (0 9an8TJ) IT3WYOEIIEII 10 WRIQG 3INIONIISIIdns Y3 03

umop ped103 BUPAYIP Yl PUR pRaowal Iq PTNOYS ITAING IR Fo 193IWID Iq3 Uy

10

Spua ay3 I® ‘¥O9p 2yl S50IJB STV OAI 10 WO UF ITIF 93315000 Iy ‘uoml

-ezedas ay3 jo spua IY3I I® PIINDIE ATWIT] USIQ svY BuPoap I 1933V  -waiw

paTiong syl UT PaAsT[2a ST 2anssaid 3yl uIys ‘syw31q PIIA JO TWOFIENNUTIVOD

® jusaazd 03 SUOTIVIO] @S0Y3 3I® pFm 3q PINOYS SPIIA [VUOTIFPPY °“3IVWITE

{1735 31e SPI9~ 3Y3 2I9Yys UOTIEJOT 3yl 03 A3eq ‘uoj3lvaedes Ig3 jo YIRUIT Iyl

SuoTe peacwal 9q pInoys s28URT3 Weaq 3In3dNIIsiadns Y3 1340 TTFF 93I919U0D

ay3 ‘pasord sawy $3IUFO[ Y3 10 PITAONG S¥Y YD2p I3 313YA $ISWD Uy

+23215009 Y3TA PaTI¥3e3 s3ujuado IYI pur sweIq IYI 03 PIYIRIITAI

aq pImoys pFa8 1e93§ YL °IJEIVT TTFIS 2Iv SPT3a Iyl IPYI PIFFTIda 3q uwd

37 919ya DOTIEVOT 343 03 }oeq ‘uojieiwdas 2yl jo YIZUIT Y3 1340 pIACWAL

2q prnoys sa8ueTj weaq 3In3dniIsIadns Yl A0 L[AIPFPIWTF PIIRICT TTHF

23210009 Y3 Jo BOTIzod Y3 ‘paiinado Jou 2arYy S3uFsOTd 3TFOf 10 BuTTHENg

az9ya ‘suojieiedss OSp I0UTE o SPTIA UN0Iq SUTATOAUT S3IN[FRF jOo IFWS U

e

S99 FuFIeTXd




L1617 &awnuwr
‘gy1l ‘TuriaseR rwnouy YIgS Y3 3I® paiuesaad 1adsg A3 Q ?8prag
PFI9 PITTFJ-93I930U0) PUF q¥S 93310T0) pPe5103JUFPY O UOTIWIOFIAIAQ Y3

WO $IPFIOTYD 3O 399333 9AFIvawdmo) Y3 jo UOTINNIEAZ UY *3j0re8uy "3 °9

*9T-TT *dd “LL6T ‘1S9
P1029yg YO1wesdy UOFIRIZ0odsurIl ‘GEL °IIASTY Y3 IATH yo9Q 19935 POTITd

#3910U0) :UOFIVICFIVINQ AISQ 23910W0)  ‘FjOTIBUY ‘D puv efFsvH A °§

961 39quaidas ‘STOUITII
‘suwqif *SJOUFITI FO A3FsI?afun sguiieausug TJATD jo 3Iusmizwdag

*0TyQ ‘UOTTIBSTH ‘A09Q 3IONPEFIA INU3AY Juowail uo 110dey °piofien °H ‘3 ‘%

*g/6T 19qmaidag ‘STOUTTII
‘wueqag ‘sSFOuTTI 3o £3FsaaaTun ‘gupasaurduz [FATD JO juvamixedaq
“0TY0 ‘UOTTFSSER ‘se8prag peoy L11s3y) uo 130day -pioliey °H ‘3 € -3dpaosnuve 9yl jo woy3vawdaad
. 103 397ky £339g 03 pIseaidxa osTe S} uojavyosiddy - Injydieg {[sm=13xe aIdAa
+gg67 ATnr ‘®FUTSITA 3594 ‘u0IBUFIUNY ‘3DFIISTQ 1990Fug 4wy s ‘4 (] pue [E] °[T)] p3oTé®g °E °@ 3ossajolg jo #330daz 3yl 3ua3sysaad Lpaey
¢sisaufBug yo sdio) -~OFYQ ‘UOTTFSSEH IONPETA INUIAY JuOWAI] WO 3z0day ¢ —nofaiwd 21aa SUTAIEM W M PU® EO20YE °V ‘¥ ‘YIudnT®R Y "Z ‘333733 ¢ ‘¥
+0JyQ WIISEIYIION FO SIFIUNO) PUB SIFIF) I3 jo puUB uojIwlacdsuril jo
*g96T YPI¥H *STOUFTTI jusmiaedag oFyg 243 jo siasujlul 38pjiq IY3I joO Luvw jo IouasTnpuy puw JuIW
.S.uunuo ¢sJouyTTl 3o £3ysiaatup °‘Bujisauilduzg TTATD JO juswiaedag -2821IN00Ua ‘@JUBISTSSE IYJ 3INOYITA UIIITIA UIIQ IAFY 1343U PINGD 3adud syqg
*0TYQ ‘UOTTTSSEW ‘3IINPE¥FA 2nuaAy Juomal] uo 310day ‘paordes °"H ‘3 L5 ¢

STONIEA Y LR IOV

Sy 7"




+(086T) °LZ 23prag ‘TouuEYd 310ddns 3ujo[ Y0°p - qoa uix0l

*(8L6T) °TT °8prig ‘BOFIIUTOI wEIQIOOTF 03 128UT138 - qam WIOL

*(086T) ‘07 °BpFag

¢pp18 uexoxq - TTFJ P3YSNIdD - YO3Pp Pa3IL10FI3I3P A1pwg

*(8L61) 9 93prag

‘3393 g Uy saysuj g/1 T - uorieaedas 323p prad PAITH

*(6L6T) LT @8p7ag ‘3@93 g UT SIYIUT £ - IATAING AP P18 PATTId

*(SL6T) °ST °8pFag ‘SIUIWRINSEIW UOFS0I10D §,pioT4ied

*(9¢6T) S ?3pyag ‘acejans gujieaa palani [I3Ym - H23p P1a8 PaTTITd

< (0%6T) °zv 98pTag ‘Inoker prad T°a3s

*(yL6T) °S 28prig ‘Surwexy pyad 1233§

*(0v6T) °Tv °8prag ‘STTEILP Bupid3p P18 pATTTd

*(LL6T) °Tv °8pTag

‘uof3oaUuOd wWeaqioolF 03 13BULIIS - say8ue painidny

‘11

‘01

S

i

2an813

aan334

3xn8t3

21n814

2an3t4

2an313

3in314

21n814

21n313

2an3t4

21n814

STNOI1A

*gy °d ‘L1161 Laemuerp

¢£{3uno) pue £3IT) UEDFISWY °93I2I7TWODH SIATTIND F23( 33pTig PTI9 9218

€91 °d

‘c96T ‘LI @dunf ‘pProdAY smay-8upIasuildul  *}02Q a3ptag ® sdoxisag Yimoin
+z9-4¢ *dd *s8uppeadoxg ‘6L6T T11ady ‘snqunyo) ‘ad2uaiayuo) Buy
-132upfug uojlelaodsuel] oFyp TenUUy pigg , *3ISBIF 20 Lineeg,, - OTYO UY

syoaq 28pTig PTID 19935 PafTFd 232I2U0J JO MATAIaAQ UY Iowmy]l "R °d

9%%

‘6

L




*(086T) °Tv 98pTag ‘TTFF 2331du0> pedeydax - 123wdax yo9q °*Tz 9an8ig
*(0L6T) 2% °3prag ‘suoriviedss yo3p 107 umop o[ - zyedez ydeq Q7 InBIA
T 2¥2914
(696T) ‘gy 28prag ‘Bupysnid Jo8p - BUITHONg AOSp I®OFITID 6T 2anBya

*Zy @3prag ‘uojidauucd meaqiooTy 03 198ujils  °gr andrg

*9z 28prag ‘0861 UF , 6 - 12ddnos 3sesyizou 3e ,Yyimoid yd3q, /T 2an8Fd

o X

ek Ry g AT N

*9z @8prag ‘gL6T UF ,Z/1 ¥ - 13ddnds 3sesyizou e  Yimox§ yoaq, 97 32n874

-

Ll e b 2 ¥ SR *(086T) 97 #8p¥ag °*,43m0ad yoop, PTAB PITITL °G1 ?anBr3
*(996T) °6z 98pyag ‘s3ieas adpriq pue s3zoddns 3jutol 031 adeweq *91 9and3Jg

*(9961) °st 28prag

‘Buraeaq paxyy - 9313 parInd 1e’s 23pFaq juamanqy °‘¢Y 2aIn3fg

*(8L6T) *'97 22p1ag

‘8utieaq paxy3 - 2313 payInd sies’s 38praq Judwanqy ‘gL anBTJ3

6%7% 8%




Fig. 2

U
I~
U

TRANSVERSE SECTION

@ Steel | Bar

Top Cross Bar

@ Bottom Cross Bar

LONGITUDINAL

Note: 1I"= 2,54 cm

@ Sheet Metal Form

(® Concrete Fill

oSy

€ o1

o . « "v - - = N
g iy . vy L %

. . : - ) L -
- g ,,.4 -

Y |

T8y




£SY

§ TNJ1d
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FIGURE 7
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FIGURE 9
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FIGURE 8
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FIGURE 11
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FIGURE 10



461

FIGURE 13
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FIGURE 17
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FIGURE 16
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FIGURE 21
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FIGURE 20
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TABLE 1
1980 DECK SURVEY - CONCRETE FILLED STEEL GRID BRIDGE DECKS IN OHIO
BRIDGF DATA DECK DATA
REL THK. LENGTH X SPAN AGE
co. NO. ROUTE CROSSING LOCATION (NEAR) YEAR (IN.) COVER WIDTH (FT.) FT.-IN. _(YRS.) RATING
LuC 1 UPTON AVENUE OTTAMA RIVER TOLEDO 2251 44 BARE 98 x 32 3-0 4l 5.8 B(4) i
ASH 2 WEST MAIN STREET BLACK YORK LOUDONVILLE 1347 A BARE 177 x 29 -6 26 5.8 z(n);
HUR 3 OLD STATE ROAD COLE CREEX (NORWALK) 3475 3 Ashd, 37 x 2 4-8 46 2b :
HUR 4 WENZ ROAD VERMILION RIVER (WAXEMAN) 3276 3%  ASPH. 112 x 20 5-0 AB 2b
LOR 5 ERIE AVENVE BLACK RIVER LORAIN 3900 4%  BARE 630 x 44 6-0 4l 3.2
LOR 6 EAST 215T STREET BLACK RIVER LORAIN 3900 A% BARE 1700 x 42 6-4 Al AN E
MAH 7 RACOON ROAD INDIAN RUM (CANF1ELD) 5700 4% BARE 50 x 24 5-11 23 2¢
MAH 8 KIRK ROAD MEANDER RESERY. (CANFIELD} 3700 3 ASPH. 66 = 32 5-0 43 2b
MAH 9 MAHONING AVENUE MILTON RESERV. (CRAIG BEACH) 1570 S ASPH. 800 x 23 2-8 10 b
wa 10 MAIN STREET YELLOV CREEK POLAND 0452 4l ASPH. 108 x 39 4-3 28 2%
HAH 11 WILSON AVENUR DRY BUN YOUNGSTOWN 0739 3 ABFH. s5 x 38 3-0 4l 3.2
MAH 12 MAHOMING AVENUE MILL CREEX YOUNGSTOWN 0361 3 ASPH, 1178 x 39 4-6 19 3.2
wAl 13 MAHOMING AVENUE MABONING RIVER YOUNGSTOWN 4900 A% ASPH. 430 x 76 6-4 n 3.2
HAH 14 MARKET STREET MAHONING RIVER YOUNGSTOWN 0054 4% ASPH. 1560 x A4 A-6 26 3.2
HAH 15 MC CARTNEY ROAD DRY RUN YOUNGSTOWN 1439 3 AsmH. 420 x 26 A-4 il b
HAH 16 DIVISION STREET WAHONING RIVER YOUNGSTOWN 3900 3 ASPH. 197 x 23 3-10 31 2b
AR 17 CENTER STREET MAHONING RIVER YOUNGSTOWN 1157 A% ASPH, 2050 x 30 2-4 23 2b

1y




EEEEE

STA

STA

STA

STA

SUM

GRE

PRE

PIK

18
19
20
21
22
23

24

25

26
27
28
29
30
k)
32
33
34
35
36
37
38

39

POWERS WAY
BUBBARD ROAD
DIVISION STREET
MARSHAL.. STREET
CEDAR STREET
ALLEN ROAD
1STR STREET SW
TREMONT AVENUE
CHERRY ROAD
CHERRY ROAD
WALNUT ROAD
GOODYEAR BLVD.
USR 68

USR 127

UsR 23

USR 23

USR 33

HANNA COAL ROAD
HANNA COAL ROAD
USR 22

SR 800

FAIRMONT BLVD.

B

cuY

g888§%§

cuy

cuy

cuy

cuY

cuy

§98§8§88+%

40
[}3
42
A3
LY
A5
46
47
48
49
50
51

52
53

54

35
56

37

58
59
60

AVERY ROAD
HARVARD AVENUE
MAIN AVENUE
EAST 9TH STREET
WEST SHOREWAY
HERMAN AVENUE
WEST 25TH STREET
HARVARD AVENUE
HARVARD-DENNISON
COLUMBUS ROAD
JENNINGS ROAD
BROADWAY AVENUE
STONES LEVEE
MARTIN AVENUE
ABBEY AVENUE
CARTER ROAD
EAST 9TH STREET
EAST 55TH STREET
CENTER STREET
FULTON ROAD

WEST JAD STREET

PINE HOLLOW RUN YOUNGSTOWN 1132 2 ASPH. 409 x 36 2-0 48 3.2

CRAB CREEK YOUNGSTOWN 5200 Al ASPH. 46 x 36 5-3 28 3,2

B & O RR. YOUNGSTOWN 3052 ¢ BARE 98 x 41 4-7 26 5.7 X(79)

MAHONING RIVER YOUNGSTOWN 4075 3 ASPH. 326 x 42 4-8 40 2 b

MAHONING RIVER YOUNGSTOWN 4000 3§ BARE 830 x 40 45 39 5.8 R(3)

NIMISHILLEN CREEK CANTON 4500 5  BARE 100 x 36 5-8 s 2¢

NIMISHILLEN CREEK CANTON 4600 4%  BARE 97 x 44 5-8 34 5.7 E

TUSCARAWAS RIVER MASSILLON 4967 A%  BARE 714 x 40 5-6 15 5.9 Y(67)

TUSCARAWAS RIVER MASSILLON 5100 4%  BARE 297 x 30 5-8 29 5.7 E

B & O, CONBAIL MASSILLON 5100 4%  BARE 265 x 30 5-8 29 4.5 E

TUSCARAMAS RIVER MASSILLON 4400 4%  BARE 223 x 30 5-6 36 2c

ACEY BR AXKRON 7000 4%  BARE 72 x 4k 5-6 10 2

MASSIE CREEX (XENIA) 3700 3% BARE 133 x 29 5-9 35 5.8 R(3)

PRICES CREEX (EATON) 2340 3 ASPH. 72 x 26 2-4 40 2

SCIOTA RIVER PIKETON 3450 s ASPH. 638 x 24 3-10 26 2b

OHIO RIVER PORTSHOUTH 2779 AW ASPH, 2414 x 22 3-0 31 2b

OHIO RIVER POMEROY 2876 3 BARE 1846 x 20 4-0 4 1

sk 9 (CADYZ) 5500 W conc, 106 x 22 4-0 25 2b

USR 22 (CAD1Z) 5500 4% conc 106 x 22 4-0 25 2b

OHIO RIVER STEUBENYVILLE 2872 A LATEX 1585 x 20 5-1 8 1b

TUSCARAWAS RIVER DOVER 3900 A% ASPH, 302 x 42 5-3 Al 2b

CHAGRIN RIVER (KUNTING VAL.) 4000 Al BARE 240 x &4 6-3 35 2e ,

~
IS

CHIPPEWA CREEK BROADVIEW WTS. 4000 A}y ASPH, 152 x 24 5-10 40 b
NEWB. & 55 RR. NEWBURGH HTS. 0353 4%  ASPH. 143 x A:Lq o 6-7 27 4.4
CUYAHOGA RIVER CLEVELAND 4000 4% BARE 6580 x 70 7-0 32 5.8 R(4)
EAST SHOREWAY CLEVELAND 4000 3% BARE 77 x 60 5-4 40 3.1
EASTBOUND RAMP CLEVELAND 4000 4Y  ASPH, 93 x 76 6-0 40 3.1
WEST SHOREWAY CLEVELAND 4000 Al BARE 130 x 48 6-3 40 2¢
TRAIN AVENUE CLEVELAND 0055 A BARE 700 x 40 4-6 25 2¢
N WRR CLEVELAND 1052 4%  ASPH. 83 x 24 5-0 28 3.1
CUYAHOGA RIVER CLEVELAND 1148 4Y BARE 2780 x 40 5-6 21 5.7 X(69)
CUYAHOGA RIVER CLEVELAND 4000 A BARE 359 x 42 6-0 40 2¢
BIG CREEX CLEVELAND 4000 4l ASPH. 60 x &b 5-7 40 4.5 ()
B&ORR CLEVELAND 3700 3% BARE 109 x 40 6-0 43 4.3
B&O, NS WRR CLEVELAND 0265 A% BARE 58 x 24 1-6 15 2
ERIE RR. CLEVELAND 0051 4% BARE 156 x 20 5-0 29 4.5
SCRANTON ROAD CLEVELAND 0051 4%  BARE 1088 x 40 5-0 29 3.2
CUYAHOGA RIVER CLEVELAND 3900 44§  BARE 335 x 42 6-0 oAl 3.2
CONRAIL CLEVELAND 1436 3% BARE 209 x 64 4-7 44 4.3 8
N VR CLEVELAND 0050 A% RARE 60 x 60 4-10 30 4.3
CUYAHOGA RIVER CLEVELAND 0149 4% BARE 150 x 24 4-10 n 3.2
TRAIN AVENUE CLEVELAND 0149 A% BARE A78 x 40 5-9 3 3.2
CUYANOGA RIVER CLEVELAND 4000 Ay BARE 60 x42  5-3 40 3.2
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BRIDGE YEAR (4 digit coding) FHWA or ODOT Structure Lnventory Guides NOTE: 1 inch = 2.54 cm
DECK RATING (lst Spaca) Deck condition |1 through 3] 1 foot = 0.305=
(3rd Space) Deck protectiom [s, b or ¢) for conditions 1 and 2, or
(3rd Space) Mode of Failura [.1 thrw .9] for conditions 3, 4 or 3.
(5th Space) Major Repair X and K] (present xating) or
(5th Space) Major Change [X, Y or 2] (yesr]
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