lozes] ¥ 3o 1 adeq [9g0ga9]

[s] "Judtugi[e peol B SUIXI) JOJ IO PALLIED JIE J8Y) SKAIS JoMIIATOAQ D
[9=¢+¢]

"SE3JE UBQIN PUE [BINI U [BUOIIIUNY SPEOI JO UONEBILISSE]D 9)a[dwod a1y °q
[s] "0000¢ 31 uoigar ayy ut

Sa3e[[IA Jo Jaquinu pue (7 SI8 UOITaI Ay Ul sumo} Jo Jaquinu ays *bs ury 9ooO0
ST uoi3ar ay} Jo vae Y Ji $a1105a1ED JUSISJIP UI SPROT Jo ydusp ayy amndwoy e D
(0]
[91=tx¥] SwiR)sAs uonepodsuen) [rer -peol jo uosuedwo)  p
020Z-100T ue|d juawdo[aAs(] peoy JO SaImes Jusijes o
SWa)sAs UONENOdSUED JO SONSLISORIEYD [B3IS0[0UYS) JO SOUBDTUSIG q
ssa001d Sutnuerd LemySiy jo seanoalqo e

:BUIMO[[0 3y} JO JUNOOIE JILI] B JAID o

I-LINQ

z I

uoyputupX2 Sulnp pauiad s1 priopw Surioddns Suimojof fo asp

‘A14D2]O paIIs 2q 1SN PIIDINDIDIPISN SaUDND fo SIHUs)

A14p3]2 pajpis pup pawnssv aq Ajqoans Sussiu 123f nod vop

Auy Aunss202U 420242YM UMOYS 2q IS SWDASDIP DDPWAYIS “SY.4Dut Jonba L11Dd

suonsanb 1y pun yova wo.f uoysanb auo Sunoapos ‘suoysanb aayf (uv idwany
:SajppIpUny) 0] SUOYINAISUT

¥ :SYIBN Suissed Ul

08 :SYJIBJ\ WNWIXEA SINOY ¢ :ury,

=)
SAD9 I- 33uqy uoneyiodsuea] m
€102 "ABI "wexy (oeg/urey) "was [A YL ‘g w
9¢0€T9 N
_.M_ :sabed Jo oN |ejo) T oNliey

[ozes] ¥ jo ¢ a8eq

[8=T+€+¥] "9SI0U JO 323]J2 3y} 20npai 03 apIs peor je pajueld
9q Aew SaNOLIEA JEYA| "SIMINOLIOGIE IPIS PEOI UO 2)0U B AUM OS]y "SPEOl
[ITq UT In0 paLLed 3q pinoys jey) s3om sFeurerp Jo ad4) uo ajou pajrelap e upm

r

|t xiess0 |=®
ol S

bLzzso\1 b
[8=£+5] 4 st 3
. 0

'Se UDAIS B[nuLIO} 2}
Susn [99ym Jo 10B1U0 JO BAIE JO snipes 3y amndwod ‘[asym [enp d[xe o[3uls 10,4

‘sjuawiaaed Jo udisap ay) ur uoneSyuod
[93ym Jo ajo1 pue (TMSH) PeoT [y 93Ul jusjeamby jo 1daouos sy sureq
wo Jad ZWo 13d 3y g st uopdear apeidqns Jo snjnpow pue A0S 81 21210U0d
Jo yiSuans enxayy ‘s1Q st onel uossiod JO1XE ST A)Io1se|d jo sninpow ‘s1eak (o7
st pouad uSIsap ‘wo (g SI S2IA) 0M) UIMIAQ IDURISIP AIUID 0} IAUSD ‘wa/3%g
st amssaxd a1y )| s1 peof [93Ym USISIP SY) JI WIDE SSIDPIIY) JO Qe[S 3I2I0U0D
B I0J SSans JauI0d No2yd ‘A[[9y Aq payipow ejnuuoj s preeSisisap, Suisp

40

[9c0£39]

® $'0



[ozes] ¥ Jo £ aded

[8=t+t7] *¢ SB 10JoB) aSeWEep J[OIYIA JWNSSY
‘048 SI Ougen Jo 2jel ypold pue siedk ¢ s1 pouad uononnsuod 3yl ‘qAD
009 8t oyyen Sunsrxa ayy J1 dyyen 03 peol jo Suruado soye yeak 0] 21 Jo pud
Y} J& PEOI PAPIAIP UEB[-INOJ B UO SWIOD PINOM JBY) PRO| I[XE PIEPUEIS UOT|[IW 3y}
andwoy) ‘syred sy suyap pue [10s Jo xapuj dnorn Sunndwoo jo uonenbs LA

[8=z+€+€] (sawaaed piSu Jo uSisap ay3 ul SUONIPUOD
PEO] [BONLID 23U} 3Ie JBYA (SIOAR| JUAIDJJIP UL Pasn [BLIAJEW JO anjeA JYgD
WNWIUI 3y} 39 p[noys Jeyp uswAed aqrxay € Jo sIdAE] JUDIAYIP Uy

A= LINN

[8=z+€xT] LU01103s paAInd Aemy3Iy sue[nnu
e uo pasn sfunyrew peor Jo sadA) JuSIlIp ok JRUA\ "USIS Alojeuuojur pue
ugis Suruesm ‘ugis A1ojepueit € Jo uonedyidads JuIMoys Yaays pI[IEIp & JAID

oigell Ajre( [enuuy a5eIoAy (A1)
sjeusis aarssasdorq (1)

[8=tX1+p]

Ioaouwmny Sunyed (1)
uonenwnooe uryed (1)

:2ULJA(] ‘PA[[ONTOD DIE SISANIUBW [ONS Y21YM
£q Kem 3Y) PUE UOTIISIANUL UE 1 SIIANIUBLT FUIWIT] JUSIIPFIP JO JUNODOE UE JATD

E: (0]

[8=t++] {spaads amuaoiad juaiafyip
Jo aoueoyiudis oY) SI 1BUA, P0UBDYIUBIS S} puE awnjoA ANNOH ,0f dulop

[z+exz] (payuasard are Koains uoneunsa( -WFLQ JO SNsal
UOIyM Ul SABM JURIMJIP 21 JeiAy A[UO UONOAIIP JUO UL PUE SUOIAIP Yloq Ul
Fuimoyy oyyen o1 anp ajqissod aq pinoa yorym sjods Juaprooe moys sayoroidde
oy} e uo soue| om) SulAeY UON0ISINUI PagFel-inoj B JO YoldNs B melq

AI-IINN

[9g0g49]

e D

lozes] ¥ jo z a3eq
[g=7+£%7] *a1Jer) Aem -dUO ‘S ¢'Z Se W) U01oRAl
pue yuny (g se peads uSisop ownssy -siuawanmbal gSS saysnes pue o7
Jo durer premdn ue yyum papraoid si UOT)O3S PROI [BIUOZLIOY B JI PIULIOJ 3q PInom
1B} AAInD [BONIAA JOo ISus] 2y} andwio) W (OE SNIPEI JO JAIND [BJUOZLIOY
pue 9t JO OpeId B yiIm pre| SI Peol B J1 u2ipeid pajesuadwiod syl aq pjnom Jegm

[8=g+¢]

-o1joqesed se J1 AWNSSY "ABJINS SNOUILINII] UL} YA PIR] PEOL 3PIM JUEB[-0M)
© U0 BaIe [[ejutel Y31y e ur papiaoid 2q 0) 12qUILD B 10J $1951J0 YN INOAR| B JAID
“peol & uo ((ISS) 2duesiq WSig Supjenaa Sunndwod 1oy uoissaidxd ue AR

E: (0]

[8=p+¥] ‘Pl ur uoneas[a1adns
Fuipiaoid jo sdajs MUy g/uD] 08 JO paads B ylim pasidAel) pue W ()7 SnIper
30 aAImd [euozLIOY B uo papiaoid aq 01 uoneadaradns jo anfea ayy amdwio)

[g=z+g+€] {PAPIOAP SI I2QIED MOH "Yd1A¥S 21 Ul Umoys
JUSWA[D Y} JO YOBA 0} PAje[al suoiedly10ads ] JAID "BIIE UBQIN U Ul PAIIS3p
aq Aewl SE SHUSWID]Q [BUONIIS-SSOID [[B TUIMOYS PEOI ® JO IMOAR[ [BIPI UB OIS

III — LINQ
[8=7+9] oways sty wr Ayond Sury Jo siseq gy
S17oUM (ASDIN) Bufo R YePes WeID MUBJ UBYPEIg JO SHNEa) WIS A1)
[8=t+v] , . TawmnIq

oy jo apeif oy puy 01 pamo[[o] 2q Ppnoys Jeyy ampadseid Sunsay doys-Aq
-dos up soradoad ey surwexs o) s3)e32153e oU0)S UO PIJONPUOD 3q P[NOYS
1ey) (DY) ssa18uo)) peoy uelpu] Aq paisyj ‘si1sa) [earsAyd Jo junoode ue dAID

40
[8=¢+¢] "UONONISUOD Y] U PAsn 3q PINOYS 1.y} [BLINLU JO Uonea1fI1dads
3AID) "PBOI 312I0U0D -JUSWIdD B JONNSUOD 0] pasnbar sdajs uonannsuod LM

[8=p++] "an[e A voiseIqy 21832138y Surpury
103 ampadoxd unsey deis-Aq-deis oy "USWINIIQ JO ADUSISISUOD 3} SUIWEXD
0] Pa1onpuod 5q PNoYs yorym ‘s1sa) ayy Jo asouroyiugis [eatsAyd ayy ssnosiq

IT - LINO

[og0ga9]

e 70



[o99.]

woiy

¥ Jo 1 a8eq

:SMO[[0J Sk aIp

1mSIp

Pa13]100 eyep Y, “(ue[d peoy Aequiog ‘9'1) ue[d juswdo[aaap peor reak-(g

[9€0€39]

pu02ss 13d SE JOLISIP & UI papadyl YW PUe HS ‘HN JO Sp3ud [e10) oYy Aenofe)  (q)

=]
Kue urepdxs os[y ‘Juswudie Aemysny Sul[jonuos s10j0e] snolreA derewmuy (8) 'O

UO

[8]
[8]

pau
umo|

n

ve:
08 :

SIRA] Surssed U\l
SJARTA] WINWIXEJA

K4

“UOHDULUDXD SULInp pajjIuIad

Ys aq jsnu SwpA3DIP
‘nun yova wo.f uonsanb auo

onypu

“A14D2]0 PaYIS 2q JSnuL pIIDINOIDI /paSn saiuvnb
‘A14va]o pavis pup
nssp aq Ajqoyns dow Supsstu [22f nod pwp Auy AUDSSIIAU L24249YM
oyo§ syioul pmba ALiwd  syousany

Sunoajas ‘suoysanb aarf Auv|idwoyy

i (0)

I"LINO

*JOLIq U1 J03OB]

‘uerd yjuowdo[aAsp peol Ieak KJusm) puodRs Jo (XIS AUE) SaInjesy Jusifes LM () ,

-p1odsuen peol Jo sonsisjoeleyd oy Aue pquosad (&) 1°0

s1 [priappw Sujioddns Suimogof Jo asy)

o sy

SINOY ¢ :dWIL],

-:S2IDPIPUD)) 03 SUOPINLSUT

[¥

[-3urduiduy

S

:sabed jo ON |ejoL

SuruIduy AL,
p1oZ-oung/AeIAl “wexy (yoeq % WIBA) ‘WIS JA "Yd<

opejrodsuely SAD9 -

€0€d9

L4

‘ON lioy

9¢0£d9

[o99.] ’ ¥Jo ¥ 98ed

[9] -2d0[s-$5010 JO SISeq ) UO UOHBOYISSe[d Ureld], (A)
“SPEOI [[IY JO S0UBUSIUIEW UL SWI[qoId (AD)

‘speol [[1y ur ageurerp-ssox) (1)

"Speol [[1y ul owsa_ﬁw aoeymg-qns (1)

"Speol [[1y Ul sureap apis peoy (1)

:s3uUIMO[[OF 3Y} JO { AUR UO SI)OU LIOYS ALIM

[9] ‘2ImnoLIogie

pue juowdo[oASp SIS PEOI I0J PAISPISUD 3q 03 sjutod Jofew moy Aue oqLOSIQ
[z] ‘spuaq uid Irey 10§ Jno oei], (1)
[l “peox [y Jo p3uo] Sunsisay (1)

:SpeOI [[1Y JO JuowuSIe oY) 10J SFUIMO[[0J 9qUISa(

! (0)
[o1] = ‘saurfepmg £¢: D91
1od se syuowoaed o[qixo jo uSisop 10y paydope poypwr YD 2quUISAd

[9] .ﬂﬁ&o\am JO USISap J0J PAISPISUOD SI0J0L] INOJ AUR JOLIq U dQUIOSI

A-LINN

's3upjrews peoy (1A)
‘sjeudis orgei], (1A)
“SJUSPIOOE UONONPAT I0} poyiowl ST €,, (A)

“uonoasIayul pajeredas apein) (A1)

[9g0€a9]

©))

@

(® 0

@
(® s0



lo99.]

l[o1=z x ¢]

[9]

[p=¢+11

Q

Y4d =

0 9AIND [BIUOZLIOY € SBY J]

—

8]

3]

—

D1=C+P+b]

[o=z+¥] ‘wreiSerp yym oadodsous A

wn[oA dyjer Jo s109(qo paryy

peid je pue [9A3] Je ddue)sSIp JYSIs

¥Jo € 93eqd
'sa1prys 0 % O Jo (¢ Aue) uoneonddy (1)

‘Buppred 10ons yo - (1)

-udis Kioyeuntoyuy (1)

:s3urmo[oy oy Jo Al Aue urejdxyg

"SJUSPIOOE JO SISNED XIS Aue SJLIp

b (0)
i
"s[eusis oygen jo soSejueApe Xis Aue sjpm

q paads jods snseaur 03 ampasoid oy urerdxy

*SaIpNYs
Aue urejdxg -Aprys  owmnjoA ougen aquUoss(q

AI-LINN

8]  "eiep o|qenns wESsmﬂm aAIND uonIsuex Jo Y3us] oYy uSIsa "W OO§ SnIpel
eare [ej urer AAeay ur urewrs) Surjjox ySnoxyy Surssed

St w 'L |pim juswoaed Sutaey pue ydury og paads uSisap ynm AemySiy ayers v

my31y e uo

Suiddoss oy Surpuyy 103 uorssaidxs ue AL

s1sod uBis Jo uonisod Moys pue S0z FUIEMSAO 1) JO YOIONS 18SU € mexq (1)

"5U0Z 3uryelaA0 Jo yySus] wnwrurw pury (1)

[9g0ga9]

@

® 0

Q)
@

® +0

@

(®) €0

lo99.] ¥.Jo Z a8ed

"20uesIp y3Is Funyenaao oyes aemoe) (1)

€,098/W 66°0ST S[IYIA SUD[BLISAO JO UOHRIS[OO0E ) J] “PEOI JLjJer) Kem OM] B UO

[9g0€a9]

Ajpanoadsarydursy o pue (£ 218 SS[OIYPA USNELOAO pue Suryeuaso Jo paads oyy  (q)

[o] : ‘K109  AFId, Aq IoALIP mo. .oEn uonoeal (8103 urejdxg
HI-LINQ.
[o1=z+8] “xrw 21d pue 1200 swid “e0d Yoey 10§ paxmbai uswmiq Jo Ajyuenb

oy 2418 os[y ‘jedred snourumig paxrwaid 10§ sdojs uononnsUOS SY) AQLIISI(

[o] "ULIOJ Te[nqe) U Je} pUe USWIN}Iq Ul SSOUSISHIP Jofewr XIS Aue SJLIp
q0

[8] "PeoI NG M JO UOHONNSUOD I0J POYISW SY} 9GLIOSI(]

[8=9+C] "soye3o133e peol 10§ 159, UOISLIQY SS[aSuy SO

10j armpasoxd aqusa( ‘sa1e80133e peor Jo sontadord sjqenssp moy Aue jno jsry

II-LINN
S 00000 1<
01 000°00°T — 000°0S
st 000°0S — 000°0C
08 000°0Z — 000°01
01 000°01 — 000°S
09€ 000°S — 000°C
0SL 000°C—000°T
0S¢ 000°1 — 008
002 00S >
SUMO0} JO ‘ON QMEN“ ﬁO@ﬂ—-—QQh
[e1=p x €] \ A5 0008 = eoIe

Jeaynonge 2 padoeas( < urj((8y = eaxe padojaspun ¢ U0 00¥81 = B3I [BJ0L,

® €0

@

® 70

@

® 0



“ppuo))] m s10Z/s€09 A9

or11 0005-000T
0cl 000Z-0001
0ce 0001-00S
osy 00¢ ueyj ssa
SUMO] JO Jaquumpn J3uey uonerndoyg

A0 EZ= Ba1e padojeaspun)
4P 00 [ ¥ = BaIE [eamndLISe pue padojaaag
A 0080[ =I0LUSIp € JO BAIY

(o1) - MOJ3q
UAAIZ 2T 10LISIP S WY PAda[[0d erep ay | ‘ueld Juawido[aAdp PBOI IBIL -()T
puo2as 1ad e 19LISIP B Ul papasu YON‘HS HN JO ISua] [e10) a3 ajemoe)  (q

9) jeipu] un judwdojaaap peor ut padjay sty
MOY ;10da1 23N Iuwod IeyAe( JO SUONEPUSWILIOoaT JuedIudis oy a1e jeypy (e
q0 .

(o) (,Spe01 JO JudWUSIe 2y} [01UOI SI010B] YOI * Juswudie
Aemy31y [eapt ue Jo Juswaimbal oy uredxy uswudife AemySiyayraugaq  (q

(9) “Anunod

a1 JO SANIAIIOR [BIJ0S PUB JIWOU0IS 3Y) Ul uoreHodsuen jo sjor ayp urerdxyg (e

1-nun

ALAD3]2 PainIs 3q Isnu paipinajpa/pasn salubnb fo spun
A}4pa]2 paols pup paunssp aq Ajgoins Suisstu jaaf nod pipp dup Aipssaoau
A2A242YMN UMOYS 2q SNl SWDASPIP J1widyds) “syivu jonba {1402 suoysanb
]IV 1un yopa wodf uoysanb auo 3uipoajas ‘suonsanb aarf duv jduwany

ISIDPIPUD) 0} SUOHINLSUT

$T © SYIBIN Buissed "UIAl

08 : ST\ WNWIXET SINOH € : dWIL],

I- Suteouwiduy uoyeytodsues] VSA9
SuLUISUY [1AL)

"ST0T dunp-AeA] ‘UORBUIWEX (Ovg/UIEJA)II)SIUWIS [A'YRL ]

[s€09 99

€ |: saBed jo o\ [ej0]] ‘ON 119U

S€09H9




: (€)
WG] = BIIR 1OBIUOD JO SnIpey
(8) [Wo/3Y ¢'g = uonoeal aperdqns Jo sNNPo

$1°( = 912I0U0D JO Oljel S, UOSSIO ]
‘WD Q[ = SSOUNDIY) JUIWAR]
AWI/BY (O %€ = 912I0U0D JUAWAD JO AJIDNSE[D JO SNNPOJA

340016 = Peq [994m
-1 eyep Jo Suimol[o} ay} asp) “suonenba ssans s preediagsap Suisn Jusnased
912I0U0D JUSUID € JO SUOIFAI JOUI0D Pue 2TPa J0LIDIUT T8 SISSANS a3 21B[N0[R)

(8) "PoYIaUI SIY} JO SUOTIBUWI] 3y} d1e Jey M "uS1sap juawaAed Jo xapul

dnoid urejdxy "udisap juswaaed J|qIxa[] JO SPOYIOW SNOLIEA U} IR JRUYA
d0

(8) {Pea [99yM

jusfeamba ay3 jo uoneuruRap ur 3daouoo oY) ST 1eym pue M ST ureidxyg

(®

I91eM JO [esodsip pue aBeuleIp 2AT193]]2 J0J Wa)sAs afeuresp aoeyIns ay) Moys
‘Sa2123s 18U JO. PIE 31 YA ¢ 2Feurelp peol [[u jo doueprodwr ai st jRYM

A-yun
(8 Nids jopoy  (ar
gunjredisansjjo  (m
Sunpredqiay  (m
uonnqusipduy (1
SuImo[[og 2y} UO $2)0U 1IOYS B SJLIA

®) ‘poyiow s, 1918qom Aq
[euSis oyyen sseyd om) udisa( "s0as 7| s Fuissoro uernsapad 10y parmbai
awn [eal [[e ayj Ajaanoadsal moy tad nad goo | pue gz ] Se pajewnsa

ale SpeOJ 3SaY} U0 sanjeA mo[J suoneyes oy} ‘moy 12d nad (g7 pue oot a1e
potrad uBisap Sulmp g pue y SPeal uo O} JO MO[J [BULIOU aFeIoAe oy,

()
(2] . isanjea
NDd 241 $193]® oIyMm SI010B] ) 28 1BYA\ J1un Jed raguassed aurja(g
(1) $BIPU] UI UOTIIPUOD J1]TR1) 0 90UdI9Ja1 Je[nodied
Ul UOT)OISIANUI PIZI[UURYD PUB PIZI[SUURLIUN JO SUOIIBIIWI| PUB S2FBIUBAPE
A} l' JRY A\ "SAYIISYS 1BAU [JIM SUONIISIANUL JO sadA) snotiea o) urejdxy

Al-nur)

€09 49

(q

(e

(q

(e

(q

(e

(q

(e

@

(9)'puej pue Aempeod ‘yuatusaed jo yipim Surpnjour Sumn si AemySiy [euoneu
PUE JUSUD{UBQUID UI PBOI JILNSIp Jofew JO uon0as-sso1o [esrdAl ay) mel(]
“souelsip 1ySis UBY} J318218 2AIND TB[NDIID
JO (IFUS[ 31 SWNSSY “2AIND TB[NOIIO AY) INOYSNOIY) S[GRIIEAE ST 2oURISIP
SIS RIPAULIdIUI JEY} O PJONLSUOD 3] JOU PINOYS UOISIA Furonnsqo
"019 SuIp[Ing 3y} ystym o1dn SAMD Y} JO SPIS JouUl dY) UO Aemy3rg suep
0} 3} JO BUL] S1JUID Y} WO SOUEISIP HOBQ-19S WNWIUIW Ay AJ1dadg (1
1) "9AIND uonIsuen Jo Sua]
pue SUIUdPIMENXS ‘UONEAJ[D 19dns DoueISTP SIS WU 31enafe,) 1\

“ydunypo[ st paads uisap ayy J1 “sniper wnwiuiw Surni ay) o) jenba snipe1
JO 9AIND [eIUOZLIOY B Sey urelsd) Surjjor e y3nory) Suissed KemySiy aers v
q0
(6))

(SeoepIns Juawaed Jo sadA1 JualayyIp 10J Taquied Jo SFURI PIPUSUNLOII
ay) a1e 1eyp ‘spuadap papiacid 3q 01 JOQWED JO JUNOWE I YOIYM
UO SI030€J Y SSNISI(] “JAQUIED JO JATIS[GO Y3 ST J1BYM PUB JOqUILD Y3 SUL(]

(8) "2112W ¢°/ = UIUDPIM BIIXd SUIPN[OUI (IPIM JUSWIARY

"0 Ul | St uoneAd[d-13dns Jo uOnANPOIUL JO JJel
S[qEMO[]V "213W ()€ ST 2AIND IB[NDIID JO sniper pue ydunjog = peads uSisa(q

~B1ep SUIMO[[0J SUIsn YIys ) PUB JAINO UONISUE) Jo ISUI] 33 3jRMO[R)

I - yup
(9) uewaaed ajp10u00
JUSWD JO UOTIINISUOD Ul PAsN B YOIYM S)uIof Jo sadA) JuaIagyip au a1e ey s
((1]9) "SPEOI N[ M JO SUOTIBII| pUB sasn
Y} 218 JBYA "SPEOI M JO UOIIONISUOD 10) paxmnbai [euajew oy AJoadg

qo0
(8)

"uawmig pue rey aredwo)) “uswinyiq Jo sanadoid ajqerisap ayy uredxyg
(8) "2182135e 2u0)s JO SSOUYSNO} Ay} BN[BAD 01 PISN ST YIIYM §153] )
urejdxy ;sauos peoi jo Ayjiqenns ayy Suidpnr 10J s)sa) SNOLIBA 2y 318 JRYA

I1-3un
4 000°00°1<
9 000°00°1-000°0S
01 000°0$-000°0T
0T 000°0Z-000°01
33 000°01-000S

$€09 19

(q

(e

(q

(e

(q

(e

(q

(e



[0006] pjo T oBed [s€0939]
[9] ‘uoneuodsuen Jo sapour JAI0 IM uoneuodsuen peol aredwo) (8) 1D
¥0

[o1] “eipu] ut Justidofaaap peol ut padfay s
MO Hoday sanmumuo)) JeyeAef JO SUOHEPUIUIWOIAI Juedyudis o am jeypy ()
[9] : 7uaurdo[aasp euoneu ur uonepodsuen Jo s[o1 9y ssnosiq () 1D
I"LINQ
TN T TIN ‘1
(S0Z "ON utiof up pauonuspy)
‘uoypuuwxs Surmp papmiiad s1 jpuw Sunioddns Suimopof fo asn
“K14pa12 papis aq 1S pajpnolpo /pasn saunuonb fo siuf)
‘Kj4p2]2 papis pup
paunssp aq Kqoymns {ow Suissnu 122f nod piop Kuy {upssa0au 4242.43YM
uUMOYS 23q jsmu SWDISDIP OuDWAYIS syipul jomba K1pd  suousangy
11V nun yova woif uoysanb auo Sunozpas ‘suoysonb aayf Luv jdwany
-:S3IDPIpUD,) 0] SUOYINIISU]

97 :(oeq ¥ UIEN) SHIEp\ SuIssed "urAl

SINOY ¢ W],

08 :SHIBJA] WIMIIXBIA
I-Surourduy uoneyrodsuel] vsa)9
Supouiduy A1)
9107-KeA/[dY “wexy (oeg/ureiy) "Was-IA YR L g
S€0919
E :sBed Jo ON [eloL . "ON lioY

S€0939

o006l ¥iopofed

“iom ad1dioalgd (1)

3PI[S puel JO uonuaAald (1A)

1addnog  (a)

"speol [[1y ur swajqoid soueuaurely (Al)
"Speol [[1y ur aFeuresp — sso1) (1)
“8ua] unsisoy (1)

"puaq urd xreg (1)

[8=zx¥] -1 (f AUe) UO $AI0U LIOYS NI

[8] Lpot1au

SIU} JO SUOTIBITWI] 21} 3Tk JeyAy uSisap JuawaAed Jo popowr xapur dnoid urejdxg
q$0

[s£09d9]

@

® <0




[0006] ¥Jo g adeg

(81 "SSNIsI(]
;oI [Ty Jo jusmrudme o ur palapIsucd aq o) syurod [erdads oy axe Jeym

[8] -eouarapp jo sjurod o s1um pue sjuswoAed , pISTy pue S[qIXsLy,, wreidxg

A-LINN

(8] "SoIpmS

d % O JO Sosn SnOLBA 2Y) 2Iv JeyA\ ‘Apms uopeunsap pue uiduo ureldxg
WAHSAS [eUSIS SUFei] (A1)
SSunpey peoy (M)

nod

‘awnjoA oyJen AEnoy 1saysmy yussumyy, (1)

[8=tx¥] -1 U0 2)0U JOYS AW
q30

8] sa1pnys paads — jods Jo suonesrjdde pue s100lqo sSnoweA 2y are Jeym

(8] ‘SuroamSus

Jyjen ur pasn s)nsal 3y) pue pajussaid are ejep AWN[OA SUJen ) MOV AeSIpu]

AI-LINN
[o1] *s[Te1ap 2[qeIms Sumunsse SUIALIP Y3 J0J 2oUL)SIp
W S1s 1y31] pesy pue SUONIPUOD HOJWOD [jyny 0} st os ydury Q[ st paads uSisop
al J1 ‘aamd Aapea jo ySus| w10} ay uSsag "g¢ ur | Jo juarpesS Suipuaose
ue 3upeaw ¢z ur | jo judrpeid Sulpuadssp B AQ PIULIO) SI 9AIND AafjeA Y
[9] "dSS Y SIOINSaI jey Jojor] auo Aue uredxq ‘(SS sujeq

q40

[s£0939]

@
(® <0

(@

® +0

(C)]

® +v0

@
(® €0

[oo0s] ¥Jo g adeq

(8] “QUIISIUDD
01 poadsar ym .vuuw,_e s1 JuowoAed owMssy “£(°(Q) O PIIOLNSAT WINUIXEW
uoneas[d 1adng ‘OS] W | UONEA[R 1ans JO 9JEI J[QEMO[[E WNWIXEN ‘W ()L =
YIpIA prOY ‘W (ST = JAIMD Jo snipey “ydury (g = poads uSisaq erep Fuimofjoy
a1y JoJ ureud) Surjolr pue urejd e JoJ 2AINO uonisuen Jo PSU] I Ne[MOE)
[8] ‘UONBAI[D

Jadns jo uSisop peonoerd oy sdoys oy wredxg juonessd Jadng srojeyMm

II-LINN
[9] *SPEOI [9ARIS JO UOTIONNSUOD JO SPOYIaW 2y} ISI| Ajoug
[o1] LUSUWINIQ YOBGIND UO JNO PILLED

§189] 9Y) JoLQ UL SSNOSI( ;PAsn 3saY) aTe UaYAY 'syoeqind jo sad£) yuorayip Isr
0

[8] "SPEOI 3Iea JO suoneIu|

pue safejueApe Yl SSNOSI 'SPEOI UMEd JO UONONNSU0D Yyl Apouq uredxg

[8] -sojeSa1§Se peos

Jo Anpqeyms oy SwiSpn[ Jo] pelonpuOd  SIS3)  SNOLBA 9y}  UOHUSW

os[y ‘saedardfe peor jo suowermbar pue sonradoid o urepdxe pue isry

T-IINN
U 001 /ury €8 :Ausuaq peoy
§Z SUMO] JO IaquInpN
‘uny'bs 00081 298 JO BAIY

[o1] e1ep Svimor[oy 21 ynm pue epnuuoy jusudooAsp peol po€ O Susn §10T 1ok

a1 AqQ BIpU] Ul SJEIS B i SPROJ JO SaLVFaled JUSISIP JOo sYISus| Syl SuISId(]

[sg0939]

@

(® €0

@

® 70

@

(®) 0

(@




Roll No. _ | Total No. of Pages : Ii_
clg | 6E6035 '
& | B.Tech. VI Semester (Main/Back) Examination, April/May - 2017
\é Civil Engg.
O | 6CESA Transportation Engineering - I
Time : 3 Hours ' ' Maximum Marks : 80

Min. Passing Marks : 26
Instructions to Candidates: :

Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. (Schematic diagrams must be shown wherever necessary.
Any data you feel missing suitable be assumed and stated clearly. Units of
quantities used/calculated must be stated clearly. '

Unit- 1
1. a) Explain transportation modes and their comparison. 6)
b) Describe factors controlling highway alignment. Also explain the requirements
of'an ideal alignment. ; (10)
OR
1. a) Whatistheneed for highway planning? Explain objectives of highway planning.
2 , (8)
b) Explain the functional classification ofvoads. Write down objectives of Indian
Road Congress (IRC). WA, (8)

Unit- 11

2. a)- Whatare the desirable properties of road aggregates. Explain the test, which
is used to measure abrasion resistance of stone aggregates as per Indian .
standards. (8)

b) Give the various grades of bitumen, cut-back and emulsions and indicate the
appropriate conditions and specifications for which they can be used.  (8)

- OR

2. a) How does a water-bound-macadam layer derive its strength? Explain the
defects commonly noticed in water-bound-macadam and their likely causes?

(8)
b) Explain various types of rural road pavements, and their network planning.

(8)

6E6035 /2017 : / 1) [Contd....



3.%iaj
b)
3. .8
b)
4. a)
b)
c)
d)
4. a)
b)
6E6035

Unit - [T

Calculate the super-elevation to be provided for a horizontal curve with a
radius of 400m for a design speed of 100 K.P.H. In plain terrain. Comment on
the results. What is the coefficient of lateral friction mobilized if super-elevation
is restricted to 0.07. ‘ (6)

A two lane pavement (7m) on a National Highway in hilly terrain (snow bound)
has a curve of radius 60m. The design speed is 40 K.P.H. Determine the
length of the transition curve. Determine the total length of the curve and
tangent length if the deflection angle is 60°. Make suitable assumptions. (10)

OR

A six-lane divided carriageway has a curve 1000m long and a radius of 500m.
The safe stopping sight distance is 200 m. Calculate the minimum set-back
distance from the inner edge of the road to the edge of a building to ensure
safe visibility. The pavement width per lane is 3.5 m. 8)

Why widening is provided on curves? Calculate the extra widening necessary
on a two lane pavement for a radius of curve of 100m. Assume the wheel base

of design vehicle to be 6m. Assume a design speed of 65 K.P.H. (8)
Unit - IV
Give classification and significance of road signs and road markings. 4)

The average normal flow of traffic on cross roads A and B during design
period are 400 and 250 PCU per hour, the saturation flow values on these
roads are estimated as 1250 and 1000 PCU per hour respectively. The all-red
time required for pedestrians is 12 sec. Design two phase signal by webster’s

method. ‘ : (6)

- Discuss the various causes of road accidents. How highway design can

enhance road safety? 4)

Write down requirements for on-street parking and its effects on capacity and

safety. 2)
OR

What are the design considerations for a rotary intersection? (2)

What are the general principals to be observed in designing intersections?(3)

@)



b)

6E6035

How is the capacity of a roundabout is determined? (2)

Describe with sketches the various types of grade - separated junctions and
the conditions under which they are provided. 9)

Unit-V
How are land - slides caused in Hill roads and how can they be prevented? (4)
What is an equivalent single-axle load? How can it be determined? 2)

How do the corner, edge and interior stresses vary due to i) temperature and
1i) due to load? Where and when is the most critical situation found. (2)

Why is that during the day time, the stress is tensile at the bottom of a concrete

pavement? 2)

How the vehicle damage factor (VDF) is calculated? ' 2)

Write a short note on recent developments in urban roads and their role in

economic developments. . 4)
OR

If the radius of relative stiffness is 55cm, and if the dowel are placed at every
30 cm, calculate the maximum load carried by a single dowel which is just
blow the wheel. Assume that a wheel of 4100 kg is placed at the joint corner,
and 50% of the load is transferred through the joints. 4)

Design a dowel bar system for a cement concrete slab for the following
conditions : \ . (12)

1)  Design wheel load = 4100 kg

2)  Design load transfer = 40 percent

3) Slab thickness, h =20 cm

4) Joint width, z=2 cm

5) Permissible flexural stress in dowel bar = 1400 kg/cm?
6) Permissible shear stress in dowel bar = 1000 kg/cm?
7)  Permissible bearing stress in concrete = 100 kg/cm?
8) K value of subgrade = 8 kg/cm’ '

9) E=3 x10" kplem?

10) u=0.15

% kR
3)



\w Roll No. : Total Printed Pages:| 4
o 6E6035
Es B. Tech. (Sem. VI) (Main / Back) Examination, April-May 2018
\& | Civil Engg.
6CESA Transportation Engineering - I
Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 26

Attempt any five questions, selecting ome question from each unit. All
Questions carry equal marks. Schematic diagrams must be shown wherever
necessary. Any data you feel missing suitably be assumed and stated clearly.
Units of quantities used / calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL T e 2. NIL

UNIT - 1

1 (a) Enumerate different agencies related to highways in India. Also explain
the objectives and activities of different agencies in India.
: 10
(b) What are the different modes of transportation ? Explain the specific
functions of each of them.
6
OR
1 (a) The following datas were collected for planning the road development
programme of a backward district '
Total area = 9600 km?2
Agricultural and developed area = 3200 km?
Existing railway track = 115 km
Existing length of metalled road = 312 km
Existing length of un-metalled road = 450 km

6E6035 | ' 1 [ P.T.O.



(b)
2 ()

(b)
2  (a)

(b)
3 (a3
6E6035 |

Number of towns/villages in different population ranges are as below.

Population >5000 | 2001-5000 | 1001-2000 | 501-1000 | <500
Number of :

: 8 40 130 280 590
villages and towns

Calculate the additional length of metalled and unmetalled roads for the
road system based on Nagpur road plan formulae for this district.

8
Explain in detail the main features of various road patterns commonly used
with neat sketches.

UNIT - II

State the test principle and procedure of CBR test. Draw sketches showing
standard details of CBR penetration test and expansion test.

10
Explain the desirable properties of Bitumen.

OR

What are the advantages and drawbacks of cement concrete roads ? Explain
cement grouted and rolled concrete layers and their uses.

; 10
What are the different types of joints which are used in construction of
cement concrete pavement ?

UNIT - III

Define superelevation. Derive an expression for finding the superelevation
required if the design coefficient of lateral friction is ‘f’.

2 | [ P.T.O.



(b)

3 ’(a)
(b)
4 ()
(b)
6E6035 |

Calculate the length of transition curve and salient elements of combined

curve consisting of a circular curve Joined with a transition curve to its

cither end. -

The required curve design inputs are as follows :

Road class = National Highways

Design speed = 50 kmph

Terrain and climate = Snow bound mountainous terrain

Road type = undivided two lanes 7.0 m wide

Radius of horizontal curve = 160.0 m ,

Angle of deflection between two tangents of the proposed combined

curve = 64°

Chainage at the point of intersection = 500 m

Permissible rate of change of superelevation = 1 in 60.

The superelevation is attained by the rotation of pavement surface about its

centre line. Take the maximum permissible superelevation as 7.0 per cent.
‘ 10

OR

Distinguish between Intermediate sight distance and intersection sight
distance using diagrams.
8
Calculate the extra width of pavement required on a horizontal curve of
radius 700 meter on a two lane highways, the design speed being 80 kmph.
Assume wheel base = 6 meter. :
8

UNIT - IV

At a right angled intersection of two roads, Road 1 has four lanes with
a total width of 12.0 meter and Road 2 has two lanes with a total width
of 6.6 meter. The volume of traffic approaching the intersection during
design hour are 900 and 743 PCU/hour on two approaches of Road 1
and 278 and 180 PCU/hour on two approaches of Road 2. Design the
signal timings as per IRC guidelines.
10
What are the applications of location file, spot, maps, collision diagram
and condition diagram.
6

OR
3 | [ PT.0.



4 (@
(b)
5 (3
(b)
5 (a)
(b)
6E6035 |

With neat sketches, show various types of traffic signs, classifying them
in proper group.

8
Write short notes on the following :
(i) Spot speed study
(i) On-street parking
(iii) Trip generation
- (iv) Origin and destination studies
8

UNIT - V

Discuss the effects of repeated applications of loads on pavements. Explain
equivalent wheel load factors for load repetitions.

8
What is the importance of hill road drainage ? With the aid of neat sketches
show the surface drainage system for effective drainage and disposal of
water.

8

OR

What are the various methods of rigid pavement design ? Explain
Wastergard method of pavement design. What are the limitations of this
method ?

8
Soil subgrade sample collected from the site was analyzed and the results
obtained are as given below :
Soil portion passing 0.074 mm sieve, percent = 50
Liquid limit, percent = 40
Plastic limit percent = 20
Design the pavement section by group index method for ant1c1pated traffic
volume of over 300 commercial vehicles per day.

8

4 [ 8420 ]



Roll No. [Total No. of Pages :| 4
CU;?) 6E6035
% B. Tech VI-Semester (Main & Back) Examination, April - 2019
5 - Civil Engineering
\O© 6CESA Transportation Engineering - 1
Time : 3 Hours ' - Maximum Marks : 80

Min. Passing Marks : 26

Instructions to Candidates:

Attempt any Five questions, selecting One question from each unit. All Questions
carry equal marks. (Schematic diagrams must be shown wherever necessary.
Any data you feel missing suitably be assumed and stated clearly). Units of quantities
used/calculated must be stated clearly.

Unit- I

1. a) What are the Characteristics of Road Franbport in comparison with other
systems? (08)

b) What is the importance of Nagpur road plan in highway planning of our
country? Explain the plan formulae and the salient features of the plan. (08)

(OR)

1. Calculate the total length of NH, SH, MDR, ODR and VR needed in a district as -
per second 20 - years road development plan or Bombay road plan. The Data
collected from the district are given below:-

i)  Total Area= 18,400 km?

1) Development and agricultural area = 8000 km?

iii) Undeveloped Area = 4800 km?

6E6035 /2019 gy - » [Contd....



iv) Population centres are as given below

i 28)
b)
2. a)
b)
6E6035

Population Range Number of Towns
<500 200
500-1000 Ak 350
1000 - 2000 750
2000 - 5000 | 360
5000 - 10,000 150
10,000 - 20,000 80
20,000 - 50,000 . 2
50,000 - 1,00,000 10
>1,00,000 . | 5 (16)
Unit - IT

State the test principal and procedure of CBR test. Draw sketches showing
standard details of CBR penetration test and expansion test. (10)

Explain the desirable properties of Aggregate to be used in different types of
pavements construction. ~ (06)

(OR)

What are the requirement of material, plants and equipment for cement concrete
road construction? Discuss briefly. (08)

Explain briefly the construction of earth roads. Discuss ihe advantages and
limitations of earth roads. ‘ (08)

2



b)

3. @)
b)

4. a)
b)

4 | a)
b)

- 6E6035

Unit - ITI

What are the objects of highway geometric design? List the various geometric
elements to be considered in highway design. (10)

What are the factors on which the stopping sight distance depends? Explain
briefly. : : (06)

(OR)

Calculate the stopping sight distance for a design speed of 100 kmph. Take
the total reaction time 2.5 second and the co-efficient of friction = 0.35 (08)

Explain super elevation. What are the factors on which the design of super
elevation depends? _ (08)

Unit- IV
Write short notes on :
1) One street parking.
i) Origin and Destination studies.
i) Trip generation.
1v) Spot speed study. (08)

What are the various types of traffics accidents? Discuss the method of
analyzing the speed of vehicle involved in the accident. (08)
(OR)

Explain the various types of traffic signals and their functions. How are the
signal timing decide? ‘ (08)

Explain the term traffic volume. What are the objects of carrying out traffic
volume studies? (08)

3 , [Contd....



5. a)
b)
5. a)
b)

Unit-V

Explain the CBR method of Flexible pavement design. How is this method
useful to determine thickness of component layers? 08)

What is the importance of hill road drainage? With the aid of neat sketches

show the surface, drainage system for effective drainage and disposal of

water. (08)
(OR)

What are the various method of Rigid pavement design? Explain westergaard
method and limitations of this method. : (08)

A Subgrade soil sample has following properties :-
Soil passing soil 0.075 mm sieve = 60%
Liquid limit=55%

Plastic limit=45%

Design the pavemént section by group Index method for heavy traffic with over
400 commercial vehicles per day. ‘ : (08)

6E6035
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g 6E6035 5
O B. Tech. VI-Sem. (Main / Back) Exam., October 2020 |
S3 Civil Engineering
O 6CESA Transportation Engineering - :

Time: 2 Hours Maximum Marks: 48

Min. Passing Marks: 16
Instructions to Candidates:
Attempt three questions, selecting one question each from any three unit.
All' Questions carry equal marks. (Schematic diagrams must be shown

wherever necessary. Any data you feel missing suitably be assumed and stated
clearly. Units of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No.205)

1. NIL 2. NIL

UNIT- 1

Q.1 (a) Explain the role of transformation in the economic and social activities of the
country. (8]

(b) What are the significant recommendations of Jayakar committee report?

How this helped in road development in India? (8]
OR
Q.1 (a) Compare road transportation with other modes of transportation. (6]

(b) Enumerate different agencies related to highways in India. Also explain the

objectives and activities of different agencies in India. [10]

[6E6035] Page 10f3 [2080]
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o T UNIT- II

().2 (ﬂ) [xplain the properties and requirements of road aggregates. Also mention the

§ i various tests conducted for judging the suitability of road aggregates. [10]
v (h)  Bxplain the desirable properties of Bitumen. [6]

OR
f 0.2 (a) State the test principle and procedure of CBR test. Draw sketches showing
| standard details of CBR penetration test and expansion test. [10]
(h)  Briefly list the methods of construction of gravel roads, [6]

UNIT- 111

0.3 (n) What is Super elevation? Derive an expression for finding the super elevation
[8]

required if the design coeflicient of lateral friction is “",

(h)  Calculate the extra width ol pavement required on a horizontal curve of radius

a two lane highway, the design speed being 80 kmph.
(8]

700 meter on

Assume wheel base = 6 meter,
OR
and Intersection sight distance

(8]

and rolling terrain for the

Q.3 (n) Distinguish between Intermediate sight distance

using diagrams.
Caleulate the length of transition curve for a plain

(b)
Radius of curve = 250 m,

following data; Design speed = 80 kmph,
Road width = 70m, Maximum allowable rate of super elevation 1 in 150, Super

elevation maximum restricted (o 0.07. Assume pavement is rotated with respect
(8]

to centerline.

UNIT- 1V

Q.4 (a) What are various objectives and applications of spot-speed studies?

(b) Indicate how the traffic volume data are presented and the results used in traffic

(8]

(8]

enginecring?

[6E6035] Page 2 of 3 [2080]
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Q4 (@

(b)

Q5 (a)

(b)

Q.5 (@
(b)

[6E6035)

LATh

Write short note on- [4x2=8]

(1) PCU
(i) Road Markings
(iii) Traffic Signal System

(iv) Thirteenth highest hourly traffic volume
and D

(8]

Explain origin and destination study. What arc the various uses of O
studies?

UNIT-V
What is the importance of hill road drainage? With the aid of neat sketches, show
the surface drainage system for effective drainage and disposal of water. (8]
Explain ESWL and the concept in determination of the equivalent wheel
loads. (8]

OR

Explain “Flexible and Rigid” pavements and write the points of difference. (8]
Calculate the stresses at interior edge and corner regions of a cement concrete
pavement using Westergaard's stress equations. Use the following data :-
Wheel load = 5100 kg
Modulus of elasticity of cement concrete = 3 x10% kg/em?
Pavement thickness = 18 cm
Poisson’s ratio of concrete = 0.15
Modulus of subgrade reaction = 8.5 kg/cm?

Radius of contact area = I15cm (8]

e
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I Roll No. [Total No. of Pages :| 2
- 7E 4035
g B.Tech. VII Semester (Main &Back) Examination , 2014
= Civil Engineering

II e~ 7CES Transportation Engineering - I1

Time : 3 Hours ' | Maximum Marks : 80
Min. Passing Marks : 24

Instructions to Candidates:

Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. (Schematic diagrams must be shown wherever necessary.
Any data you feel missing suitably be assumed and stated clearly. Units of
quantities used/calculated must be stated clearly.)

Unit - I
1. a) Enlist the different materials used as ballast. Also explain the functions and
requirements of good quality ballast to be used for railways. 8
b)  Explain with the help of neat Diagram the term “Coring of Wheels”. 8
OR

1. a) Describe the functions and requirements of sleepers to be used for railways.
Also enumerate the classification of sleepers according to material used. ®

b)  Explain the different types of Rail failures with the help of neat diagrams. (8)

' Unit - 11
2. a) Enlist the different types of crossings. Explain with help of neat diagram the
“Spring Crossing’. Also name the different components in the diagram. (3

b) Explain in detail the recent developments in Railway networking. 3 .
OR .
2. a) Enlist the various component parts of switches. Draw the neat diagram of
fixed heel type switch mentioning the names of different parts. (8)
b) Explain the elevated railway systems. Discuss the merits and demerits of
elevated railway system over underground railway system. (8)

7E 4035 /2014 8)) ' [Contd....



3. a)
b)
3. a)
b)
4. a)
b)
4. a)
b)
5. a)
b)

Unit - III

Explain the different types of Gradients and write their permissible values
adopted on Indian Railways. (8)

Determine the length of transition curve and draw the offsets at every 15m.
Given that the design speed of the train on curve is 96 km. per hour on a
Broad Gauge track. ' (8)

OR .
Explain Grade compensation and its necessity at curves. What should be the
compensated gradient provided, if the ruling gradient as 1 in 250 has been
fixed on a B.G. section and a horizontal curve of 3° is also to be introduced
over it. _ ®

Explain the terms ‘Super elevation’ and ‘Cant deficiency’ in brief. Also write

the limits of super elevation and cant deficiency for Indian Railways. 3)
Unit - IV '

Enlist the various factors considered for the airport site selection. Explain any

five important factors in brief out of the various factors listed. 8)

Explain the factors controlling taxiway layout and turn around taxiway.  (8)

OR

What do you understand by the term ‘Zoning’ explain. Also explain the
different zones and zoning laws. (8)
Explain the following terms -

i)  Wind Rose diagram

iiy Apron : (2x4=8)

Unit-V '

Discuss the various design factors to be considered in defermining the Airport
pavement thickness : 8

Discuss the Westergaard’s method for design of Air field Rigid pavement(8)
OR -

5. Enlist the various Design methods of Airfield flexible pavements. Also explain each
method for designing the pavement thickness of airfield flexible pavements. (16)

7TE 4035

@)



“puo)) m S10T/ pOOLAL

(8) "ureiSerp jeau
a1qeims jo djay oy yim urerdxq ;uonouny 1 s20p Moy 2 nouany B stieyam (q

(®) “J9Y10 Y} A0 U0 JO UONII[IS Y] INOAER] JBY] SI0JOE]
A1) sjBISUINUA "SWA)SAS ABMm[IeI punoid 1opun 2y 20BLMSs usameq ysindunsiqy (8 °g

II-yun

(8) "SaIn)eaJ Juslfes oy uonuajy 1adeg[S 6 - 1§D JO yoreys leau e meIq  (q

(8=7xt) ¢sa8nes jo Ayuuiojiun
01 anp saFejuBApE S} S4B JRYA (,.S[93ym Jo Sumo)), AquesminoLopjeyyy (B °|

q40

(01=L+¢) (daa1) Jo s1oa3a pue sasned a[qissod ayy a1e jeyp ‘dear) augag (q

) "Kem Jusueuirad [eapl ue Jo sjuswannbar sy uonusly (8 °p

I-yuan

({4310 paipis aq 1snw paipnopapasn saiuvnb
Jo snup) Ajapapo pajois pup pawnssp aq Aqouns uissiu 123f nod pipp Auy
WADSS2OU L2N2LIYM UMOYS 3G JSHW SWUDASDIP INDWSYIS) “Syiouwt fonba L4400
suoysanb jpy nun yopa wo.f uoysanb auo Sunysajas ‘suoysanb aarf Auv dwayy

SSIVPIPpUB) 03 SuonInLSuy

$7 : SRy Suissed urp .
08 © SYJIBJA] WINUIXEA] SINOY € : W],

11 - SurduIduy uoneiodsuel] VAL
SuLAMBuY A1)

ST0Z - *93( ‘uoneuIWEXF (YIeg/uTE]y) 19359 [IA "Y2IL'd

[+90L3L ]

H“ saded Jo ‘oN [e)0]] ‘oN 10"

Y90L dL




(€) Y90LAL @ Y90LAL

oD "ABAMUTL JO UOTIBIUSLIO JO POUIaUI
auo Aue yojays jeau e yum Apjouq wejdxyq jurerderp osoyg puig Stleym  (q

(9) . ‘suonjedyjissed Hodiy,, uoajoupuqequpy (8 Cp
AI-Nup
® "A[aanoadsal ydunf o1 pue yduny 08 ‘yduny o/ ‘ydury 9 ‘yduny

0S Jo paads e je SuluunI 218 SUIRY) 7 pUE SUIRL) { ‘SUIRI} § ‘Suren ()| ‘sulexn
91 J1 “o9ne3 peoiq © uo 2AmMo 22139p 47 © U0 JULI WNLIqNb? oy sunReg  (q

(8) *SOAIMD UONISURI) [BIP] U JO SJUSWIINbaI
[enuassa oy Ayonq uredxs ;soamo uonisuen Sulpiaoid jo spoalfqo ayparejeypyy, (B g

a0
(8) ‘aAInd SurS1aalp uo paads pajoLsal
a1 auruie)ep ‘yduny g9 st aAmMd urews ayy uo paads [qissiuniad wnUIKeW
(91) ‘udisap awaAed podiry U0 SONSHORIRYD JRIONE 13[ JO 1099 oY1 aqUISg  °§ A} J] "AIND UIBW ;G WOJ SISISAIP 2AIMD (86 ‘PIEA D'g ® Jo moAe[ e ul (q
H0 Jued oaneSoN (T
(9] “saamo uo uonesuadwos spein (1
sjuswaaed j1odire ajqrxayy SuruSisop 10J SPOYISW SNOLIBA Y] UO JJOU [IRI9P LN, °S
(8=tx2) o saou poys Aup (B °€
A-nuan ‘
111 - up
(o1) 0s'26—Td p3uaf 2y Suore yurod 152mM07]
(8) “UOIONJISUOD S)1 Ul Pasn sar3o[outoa)
00 L6~ Td ypSua] oy Suore yurpd 1saySIH 2y} SjeIoWNUY JABMITEX 0N BIEN[OY oY) JO S2IIedj judifes oy are jeypy  (q
wpO6 Aemuni jo 3ua) oiseg (8=tx7) YOUMS JO MOTyT (AL
D.8T amgeradwa) 20uaIajo1 podiry ‘ouafoAlp ey (W
weoT-Td uonead[d Hodiy , -BuissoId Jo asou [eopaiody] (o
‘e1ep Sulmo[[oJ 3y} woy Aemunu Jo yiSus| fenjoe o Aenae)  (q dBuegoyms (1
()] "uons[as 9IS yodire ay) souanjjul yorgm siopejapuiedxy (@ 'y :Buimorjoy oy saymeys jeeu prmurerdxy (B °

q0 e q0



Roll No. “Total No of Pages: @
8 7E7064 |
S |B. Tech. VII Sem. (Main/Back) Exam., Nov.-Dec.-2016
E Civil Engineering
I~ 7CE4A Transportatiqn Engineering - 11
Time: 3 Hours | Maximum Marks: 80

Min. Passing Marks Main: 26

Min. Passing Marks Back: 24
Instructions to Candidates:

Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. Schematic diagrams must be shown wherever necessary. Any
data you feel missing suitably be assumed and stated clearly.

Units of quantities used/calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
UNIT -1
Q.1 (a) Explain different types of rail failures with the help of neat diagrams. [8]
(b) Compare different material sleepers in tabular form. [8]
OR
Q.1 (a) Eprain the various factors considered in selection of alignment. [10]
(b) Enlist the various factors considered in gauge selection. [6]

[7E7064] Page 1 of 3 [9160]



Q2 (@

(b)

Q2 (@
(b)

Q3 (@

(b)

Q3 (a)

[7E7064]

UNIT —1I

Design a turnout with 1 in 16 crossing from the following data: , [8]

(i) Gauge =1.676m

(ii) Heel divergence = 13.3cm

(iii) Straight arm between T.N.C. and tangent point of crossing curve = 0.85m
(iv) Angle of crossing = 3°34'35”

(v) Angle of switch = 1°34'27”

What do you understand by crossing. Explain different types of crossing with the
help of neat sketches. : [2+6=8]
OR

Enlist merits and demerits of various railway systems in urban areas. [8]

Draw a neat sketch of a point and also explain it’s various components. [3+5=8]

UNIT - 111

What do you understand by widening of gaugé at curve? If the wheel base of a

vehicle moving on a B.G. track is 5.2m, the diameter of wheel is 1.5m and the
depth of flanges below the top of rail is 3.5cm. Determine the extra width

required to be provided on gauge, if the radius of curve is 160m. [3+5=8]

Explain the term superelevation. What are the objectives of providing
superelevation on curves of a railway track? [4+4=8]

OR

Calculate the maximum permissible speed on a curve of high speed B.G. track
having following particulars:

(i) Degree of curve = 1°

(i) Amount of Superelevation curve = 12cm

(iii) Length of transition curve = 150m

(iv) Maximum speed of the section likely to be sanctioned = 175 kmph. [10]

Page 2 of 3 [9160]



(b)

Q4 (a)

(b)

Q4 (@
(b)

Q5 @
(b)

Q5 (a)
(b)

[7E7064]

Write short notes on: [2%x3=6]
(i) Equilibrium cant.
(i) Cant deficiency

UNIT -1V

An airport is proposed at an elevation of 600m above mean sea level where the

mean of maximum and mean of average daily temperature of the hottest month
are 43.2°C and 26.4°C respectively. The maximum elevation difference along the
proposed profile of runway is 5.8m. If the basic runway -length is 1380m,
determine the actual length of runway to be provided. [10]

What do you understand by zoning and also explain it’s types and factors

considered while framing zoning laws. [2+2+2=6]
OR
Describe various types of runway patterns with the help of neat sketches. [8]
Write short notes on: [2x4=8]
(i) Hanger
(i1)) Apron
UNIT-V
Describe Load classification number (LCN) method of rigid and flexible
pavement design for runway. [12]
Enlist causes of failure in rigid pavement. [4]
OR

Describe the Westergaard’s method for design of rigid pavement for runway. [8]

Enlist various types of flexible pavement failures. [8]

Page 3 of 3 ' [9160]



Roll No. N Total No of Pages: @]
=
O 7E7064
ﬁ B. Tech. VII Sem. (Main/Back) Exam., Nov. — Dec. - 2017
23] Civil Engineering
> 7CE4A Transportation Engineering-II
Time: 3 Hours Maximum Marks: 80

Min. Passing Marks: 26

Instructions to Candidates: :
Attempt any five questions, selecting one question from each unit. All questions

carry equal marks. Schematic diagrams must be shown wherever necessary. Any
data you feel missing suitably be assumed and stated clearly.
Units of quantities used/calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
UNIT-1
Q.1 (a) List out the various gauges prevailing in India with their gauge widths. What
factors govern the selection of a suitable gauge? Discuss. [8]
(b) Give brief description of ‘CST -9 sleeper’ with neat sketch. [8]
-OR
Q.1 (a) Briefly explain the different types of rails, their advantages and
disadvantages. - (8]
(b) What are the various theories that have been put forward to explain the
development of éréep? Describé wave motion theory. [8]
[7E7064] Page1of3 [9200]



Q2 (a

(b)

Q2 ()
(b)

Q3 (a)

(b)
Q3 (a)

(b)

[7E7064]

UNIT-1I
Draw a neat sketch of a right — hand turnout and list the principal components &
terms connected with its layout. (8]

Distinguish between elevated and underground railway systems. Also enumerate

the factors that favour the selection of one over the other. [8]
OR

What are the salient features of the Jaipur metro railway? [6]

Write short note on — [5x2=10]

(i) Number of crossing.

(i) Spring or Movable Crossing.

(iii) Length of Tongue Rail & Stock rail.
(iv) Switch Angle.

(v) Flange way Clearance.

UNIT-III

A 8° curve track diverges from a main curve of 5° in the opposite direction. In

the layout of a BG yard, calculate the super elevation and the speed on the branch

line when the maximum speed permitted on the main line is 45 kmph. [10]

What is negative cant? Under what circumstances its use irs an obligatioh? [6]
OR

Explain the objective of providing transition curves on either side of a circular

curve. [6]

Calculate the length of the vertical curve between two gradients meeting in a
summit, one rising at a rate of 1 in 100 and the other falling at a rate of 1 in

200. [10]
Page 2 of 3 [9200]



Q4 (a

(b)

Q.4 (a)

(b)

Q5 (a)

(b)

Q5 (a

(b)

[7E7064]

UNIT-IV
At an airport site at sea level with standard atmospheric conditions, the runway
lengths required for take off and landing are 2000m & 2400m respectively. The

proposed airport is situated at an altitude of 150m. If the airport reference

temperature is 25°C and if the effective runway gradient is 0.35%, calculate the

length of runway to be provided. [10]

What are the factors which influence the airport site selection? [6]
OR

Define Wind Rose diagram. Also briefly explain any one method of orientation

of runway with the help of necessary sketch. [10]

Write short note on — . [3x2=6]

(1) Corrections to basic Runway Length.

(ii) Airport classifications.

UNIT-V
Write detailed note on Westergaard’s method for design of rigid pavement for
runway. A [8]
What are the different factors which affect pavement design? [8]
OR
What are the different methods for designing flexible airport pavements? [8]

Write detailed note on the effect of jet aircraft characteristics on Airport

pavement design. [8]

Page 3 of 3 [9200]



Roil No. Total No of Pages: @
% 7E7064
E B. Tech. VII Sem. (Main / Back) Exam., Nov. — Dec. - 2018
() Civil Engineering
b~ 7CE4A Transportation Engineering - IT
Time: 3 Hours : Maximum Marks: 80

Min. Passing Marks: 26

Instructions to Candidates:
Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. Schematic diagrams must be shown wherever necessary. Any
data you feel missing suitably be assumed and stated clearly.
Units of quantities used/calculated must be stated clearly.
Use of jfollowing supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
UNIT-I
Q.1 (a) Describe the requirements for an ideal permanent way. Also sketch the neat
diagram of Permanent way. [8]
(b)  State the classification of gradients and explain each in detail. (8]
OR
Q.1 (a) Write the design parameter of marshalling yard. Define the different types of
marshalling yards. Give a sketch of a marshalling yard. (8]
(b) Discuss different types of rail section used on B. G. and M. G. in India. Mention
the relative merits and demerits of any two of them. [8]
[7E7064] Page 1 of 4 . [7680]




UNIT-1I

Q.2 Explain in brief — [8x2=16]
(a) Symmetrical Split
(b) Diamond Crossing
(¢) Scissors Crossover
(d) Single Slip and Double Slip
(e) Gauntlet Track & Fixed Point System
() Gathering Lines
(g) Triangle
(h) Double Junction
OR
Q.2 (a) What are the different types of stress induced in railway track? [8]
(b) Discuss the objectives of Urban Transport. Explain the major issues relating to
the development of the Metropolitan transport system. [8]
UNIT- 111
Q.3 (a) What are the objects of providing transition curves? Explain briefly the essential
requirements of an ideal transition curve. [8]
(b) Explain Grade compensation and its necessity at curves. What should be the
allowable ruling gradient, if the ruling gradient is 1 in 150 on a particular section
of B. G. and at the same time a curve of 4 degree is situated on this ruling
gradient. (8]
[7E7064] Page 2 of 4 i [7680]



Q3 (a)

(b)

Q4 (a)
(b)

Q4 (a)

(b)

Q5 (a)

(b)

[7E7064]

OR
Explain the terms ‘Super elevation’ and ‘Cant deficiency’ in brief. Also write the
limits of Super elevation and Cant deficiency for Indian Railway. [8]
If a 8 degree curve of track diverges from a main curve of 5 degree in an opposite
direction in the layout of B. G. yard, calculate the super elevation and the speed
on the branch line, if the maximum rspeed permitted on the main line is 45

kmph. [8]

UNIT- IV

Write a brief note on “Airport Classifications”. [8]
What is Wind Rose diagram? Explain briefly with a neat sketch any one method
of orientation of runway. | [8]

OR

Enlist the various factors considered for the airport site selection. Explain any

five important factors in brief out of the Vﬂarious factors listed. [8]
Explain the factors controlling taxiway layout and turn around taxiway. [8]
UNIT- V

Write detail note on the various methods for designing flexible airport
pavements. [8]
What are the various factors to be considered in airport pavement design?

Discuss the significance of each. [8]

Page 3 of 4 . [7680]



OR
Q.5 (a) What are imaginary surface? Explain in detail. [8]

(b) Explain ESWL method of designing of rigid pavement. (8]

[7E7064] Page 4 of 4 [7680]



Roll No. [Total No. of Pages HIR
g TE7064
e B.Tech. VII - Semester (Main&Back) Examination, Nov. - 2019
E Civil Engineering
I~ 7CE4A Transportation Engineering - 11
Time : 3 Hours , Maximum Marks : 80

Min. Passing Marks : 26
Instructions to Candidates:

Attempt any five questions, selecting one question from each unit. All questions
carry equal marks. (Schematic diagrams must be shown wherever necessary.
Any data you feel missing suitably be assumed and stated clearly). Units of
quantities used/calculated must be stated clearly.

UNIT -1
1. a) Drawaneat sketch of a permanent way on an embankment. Name the various
components. (&)
b) What is coning of wheels? What are advantages of coning? (8)
(OR) -

1. a) Mentionthe advantages of using a uniform Gauge for railway track in a country.
What common Gauges are used in India? (8)

b) Why creep in rails occurs? Mention the remedial measures to prevent creep.
(8)
UNIT - 11

2. a) Througha diagram show a typical layout of a left hand turnout of railway
track. Name and show its various components. (8)

b) What are the objectives of Urban mass Transportation? Which Railway systems
of mass transportation are used in Indian cities? (8)

(OR)

2. a) What are the function of point and crossings in a Railway track? Mention
requirements of a good crossing. 8)

b) Explainthe following :

1)  Popular railway Mass transportation system networks.

7E7064 /2019 (1) [Contd....



3. a)
b)
3. a)
b)
4. a)
b)
4. 2a)
b)
TE7064

i)  Gaunlet track

i) Check rails

iv) Double turnout. | (8)
UNIT - I
Why super elevation is provided on railway curves? Explain negative super
elevation. (8)
Describe the purpose of different type of Gradients used in a Railway track.
)
(OR)
Derive an expression, relating superelevation (e), width of Railway Guage(G),
Speed (V) and the Radius of Curve (R). (8)
What are the objectives of providing Transition curves of Railways? Explain
how length of Transition curve is decided. (8)
UNIT - IV

Draw a Typical layout of an international Airport. Showing its component
parts. Briefly mention function of each component. (8)

Write short notes on the following :

)  Cross wind component

i) Basic runway length

i) Imaginary surfaces

iv) Runway Thresholci. : (8)
(OR)

Why corrections are required to Runway Lengths? What are the
recommendations for applying the different corrections? 8)

Write short notes on the following :
i)  Wind Rose diagram

ii) Runway patterns.

iif) Aprons in an airport

iv) Terminal Building and its functions. : (8)

@)



5. a)
b)
5. a
b)

TE7064

UNIT -V

What are the significant differences between principles of Airport Pavement
Design from design of highway pavements. (8)

Explain the following : 8
1)  Equivalent Single wheel load (ESWL)

i)  Westergaard’s method of Rigid Pavement Design, for airport pavements.

(OR)
Describe the various factors that are considered in structural design of airport
pavements. (8)
Explain the following :

)  Radius of relative stiffness.

ii)  CBR method of Flexible pavement Design for airport pavements.  (8)
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