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. 9= (Introduction)

T TEATASTS FATA JTHIOT TS AIIEUE (IMHT |E1ET (9.9, R099) A5 SN Te8 THaATe AHIT ASHa (Solred
T [FAT TR ATTAERIHT AR TRAT, | AT FEATASHT [aeqd Tidias fqerueedrs W T8/ AhRE
FHANES (ST fafaa afafas o 9d @) &1 TAETHT dTT RATRTeTHT J&dd TRUH B, |

TSF [ESEAH ATIEUEET TASHb! ANTHIUGRT (ERTT grar | TfeaTerl Teahears THITaE T (TSTHNT q9T FETaH
TSTHT), fTeett € T TS TEHAT a0 TRUHT Ry | AT BrAT=aTHT 8Tl ATHA, [eardeg® T e
TEFheedTs TIQTH qIT T ASHAHT TR AT avHT [q9TT /aWTehd TRTHN G | TH TEATASTD] SATTIRIIBAT
Td AAHEAAUTE TR d8% "o (Municipal Road Core Network; MRCN) &1 Sa&dmad ¥HA dgeedld T
qTafiTek TS Tl (Provincial Road Network; PRN) T STa=T9" 39T AXPR Hifder TaraR (e gearad ua
HATAd AR JAER (e My / #aadesdre gue | I8 I&aoHl Joid TRUH (S AIeuee
F=A Sk [Soledl A& [q9udres, fesreds A Hgr=es T Srel 91 J&l J@ihbd! [q&qd [Faruesars
JHIS, |

R. festrgmar AT fagI=t (General Design Philosophy)
.9 IEF FRER (Corridor) B SAE

T TRT/FRSRET TS iafder TGT ATIE FEeATE e gve | AN BAICH [ThedgeHT T9 &l S,
AT ATIeve, fESiTed o, ATHINSE-ATTdE TAT ATATERong THTE, GRET T AR AT &1 [quaesdrs @
e, | STl T UGaT I e Siel, AHaR AN «@nad fafae q-9mmes gz i agg |

Sis SIeMIY 9 S FSdhel ATHTATAT FTeRfAeheqd qiHaqTs R AHIes AR T8 a1drERor q97 a&iiesdrs
FRTsal TATEREH 875 | TATIT T ASHFETHT ATHEHE IFE! ARTAT (Gradient) AT IAR FSE @3 TAATS

ATael FArE ATME A |

YT WAHT AAIT TSF ANESHT (ST T /¥ HH FHH g gl AHIddT dTal Gel ¥ T8l g1 JUHeT
QAT HHTA AN FAA T3 | TATI TEAT Shes A4l UF @il @8 IR T4+ gal I/ TAgT8 / qHT
FaTI AIAAEE (A THI g STl & FHTH AN AR ACII G, | TXAT ASHET ATel TAT HTAhI e ehIured
FAARTA grg AT MeY ATRAT 2TET e TRl 919 &7 |

SUHT /A& &TTHT AT FSHANEE AT (a1~ THREFT -TATaEeedTs TR TS | T8l ASH @l hTh]
AT Al Fehoehl TRATEHT Tevg TTael &l TR T AR -9 G Giehrg, | STel Sl [Hehed g7,
TET @i TRl &9 9UX AT Aichrg (el e qeaT Y& ¥ ATl YoTd 7 g73) | AT el =g=hl a8
TS faY T=eT &7 | Y@k GAICH! [qehedel a1 SIHT/ TER & qUX AT TSHeE Frld WTATHHATHT TEsT
|

<

ASF HITH BATC FTATER, AfTF AT TR Hecdl [qudezare qd MRt g Taars quiker favg/ @
(obligatory points) I A, fFTaw T@ihae Ih TMEEATE THIAIT &75 | AgF TR FHIE &l AR TeTeT
&, 9T ST AT Soael &1 W@l 9Tl SHaRdTad T G0l g 99 df 318 goik TUs | T&dl Aaede Ggahd]
&I SAHT & T |

AqfvaH AT q



R ISF TS/ WE/IAREEE (Road Gradient)

forT Q AT SEIEUATAR Gl MMRTETIAT Fiae! Wl @ S~ HHl AIT 5 = g/ s (gradient) &1 | AR

FAICH! FAATAT AGTeATS (SHET FAH T Wecadqu &7 &1 [FAlp a7 TgF UG ASHAT TG AR TP F
FHTEAET I g |

i - -

=

Mq:mmmmm

TSHF! 7T/ TS (gradient) HTIAH TET 3 FT FRIETHT AT [G49 &ve

ATl FELEY: THT JFR TSHAAEATE av T AT &l TS HaM, WeaMEesIes ruts, rills and potholes 7Y
fIedR &% o= TS Ades SR TRIEH! & | TSheh! Ak =3TS/ WIS (Gradient) o TTHT T&TaHT TS
IESG TqA TSF FaM T &R0 THT 9GS, | ASHAT bl T AU HIET STSSTSHT U T AR
T TETaATE Ha%g T TG, AT IHT TH ITeas; | TSHb! I Gradient T TISHT ATH THIAGFT T T+,
qAg FHAI aAISH ¥ ST &1 AR F84 &Hdl "ersd g7 | dd @8 R (F).q AT s@rsual drneusl Gradient
UTIGUS HTAH TR TS qA8 HIM GIEU JAT FHGAR T g9 B1ITs TS Ak | GSh qdg a7 qagHH]
T TRl AETAATS SHAAT AT (HI=I0r TR 9T a9 giebes; (faeqa faeror wifafus seqrast J@ir amrer
. FSF FYEATEE RI¥F AHR THRE) |

AR qraw: AT AT FATAT qWTT TEhFT gradient FRT THITET &7 | 967 gradient o FaREATEAATS Ihral
TGAHT AT FET . TART THAT ATT JoIAT 6D, T STTHT A&l =T T68, | Tl TAWT ATadehl  THITPAR
TN S @I THA F4T § FATAT AN FGES, | A a8 A9 3G AR Fheare fag T Fer qemar afdtas I
T8 | TN AR ANGT JehHT q¢l =T I88, ¥ Jehel ai¢ YIRS 9 ade HAT: fgge 93 | Gradient o
AT GRATHT THA AR e, Te1 ARTATHT TSI (A0 THY THSAT g7 A, I IHIATHT FATATIAHT [feT
STFIAT Afg AR I T &Afq g7 TFITEHT T8+, | Th FH gradient FTIH T FAKTEIETHT AN ATHT &7 |

THAGNIR: 90 gradient HUHT T THAA TANH] G986 A0 968 | T TE] 8% AHAGHR aRTd dgg A
ASHH AT UM UeTT | AIA TSHHT AMBTHT Foad® qdT FFdH gradient T e Tl |

Ffvw =T )



R.3 HY/FETH U (Cross Section)

foreraTe ST dedrs @R, T3/ 9T 9T IRUH ATddrs @iadl a1qrs T9aw AR ags fHuir 1 @ e
fer ) | wgfy AT A P ARUEr RIS SR AT T AT T A9aT e TE@ A ATaeAhdr
TE8 WA &l HI AN WA Rl g, | e 9 (HHIET |deal FARATH AN TEF cross

section 93 a1 TEhHT AfTE @ TAT T FAHT oA HTAH TR T6S | TN Gl TShebl [LIRAT, T@TehrIeb!
AT Faad TAT ToegRT MaRTd g7 fohAfeh Qo A HTIaT ARUHr AHEAT 97 ARAAEEH AT Hdl I8 o

g~ H 9T 9 HES & |
Original rf
ngin surace Originwe
CL -~
~”  Cu Cross fall ,"C'ut Cut siope
Cross fall -~ - E
g ”~
” Fill‘ﬁ Benching
Fill slope Fi”‘_?{\&
-~ — Retaini »  Excavated sqil wil be
g=lcavated sqil will be hold 5 used to fill this section
-~ used to fill this section

/ Benching Cut and fill balance More fill than cut

fe X faf=T cross section Tfga®r g%

R.¥ GHUHI AT FEATIT (Spoil Management)

FRT % TROE faaR e Uag, | Afafed qar deraferd $aar quikus Aee faiee quenes @red 99
TET AU WIETHT [G&hT FITATE TATAT R, TTHTRT WTTecd] TAE TF bl THATTATE T T TEATS
e SAFALATHT T GHAHT AN T 3 2@ Y a9 dqrg w9 A feoar fRrar a1 qo avee R are a9, g
ARITHT AIET FRTET ST =19 99 7% R T @, deaafedd qHiel Al aeTadrs 9a%g I a9 Ay
AT AT qATIT g7 | AT TXAT HISTRT TIRATIT/ /AT FT fqmetrs faeete T 219 |fede! qQRigd ez
AT fg=me T HEca ol g7 |

Y GS&Pl AqTae® (Roadway Features)

Feri9d (carriageway) ¥ ?@—crqﬁb‘r AT (shoulders) FT SIS F gShepl <] (roadway width) AT, | F=HT
TSF YIB! IGSHN /AT /T@Te JAT ATl THTE TR | fo7 3 T ¥ o T8It Aghebl THAT cross section SHTA
e | AHEET, Shahl IaR =ed (gradient); STET FRTAIHAT ¥ T=T Febld) @Tg TR Ikl TeTd HEAH T
TR AT g | STET TET JIT AT T T T SSHT AP ATILHAT T 8vg, T GUSEEHT G 1T
box cuts (BErE f=ra q4) T gRi@E hairpin bends (@ e f=ra 20) afe gagdA | Al fAHER fazqa faero
qifaferes TEaTast AT JGTRT G AT [ATURAT FUT TMRUHT F |

AqfvaH AT 3
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CL
Cut slope ‘
Crosgfall
Shoulderr‘ > >
a Carr}ageway Shoulder Fill slope
Roac{wav
o 3 9ETEY SFH AHAT Cross Section

o ¥: faarah #erE (cut slope) TR TRTS! ASHR! AATAET/ AATT
LAY q&ﬁ HIEET (Hairpin Bends)

o W gRI /i w@H/g W

v AT 8



TSHAT TATS TR (hairpin bend) T a0 THTE &7 S GSF THR (o7 Y AT @I % Tfecis [Giar wig |
FET hairpin bend TR ST IHAT H-ARTHT (AT Tiewg, et fad aST S/ ARTET 96T wafed &g |
hairpin bend T=IE%H TN TSHH dHETeATs q@T9s, dX STel g4I vertical gradient ATE TASH TEART TATIS,
|

qeF feoired qar (HUITH TR AgHdT FATSI A=A (radius of curvature) I TTHEHTATNT ATMFTHT AT
FTIH T AT v | AT TXAT [ATH AT &1 T FATTATET TGSt AqLb gl HIGH Al Gl v
| TETST TEShHT ATERT GUSETHT ST TS AT SATGHIY gATFS; | *ATH ATeAT FIAH AIKTEH GUSETHAT JaT
QIIAATE AHT I IET TGS I e, STl T&T AT THTT TAT TG TSk Ide (G @legies avrad
TEE, | AFATE T (AR FHAR T<oATvg, T g qZ v ATl T A (a7 TETGEHT &5, | THTSRT AShehl
-] ATATH &7 TRFER AHAGFAR TRIET I9 875, Saol Tl FHIAT ANIRET AShebl AN q& A g7
|

R.9 GTer FfeT T (Clearance)

Gretl Gifed TIH TTel [a9T9a qReTH! IRCHU TSF TAT TSF ANTBH 0 & U3 AAAES [ @irgdad
ATH T A | A¥T G (horizontal clearance) ST €& [HARTATE GIfed 99 I &1 | ¥I8%, T@ld,
AT, Fobd [owe ATS, UTehide dvaT, fagfaa draes afe Iemerior a3 q91 @R=H1Es aq Sadls 98 (AR
At fedr 9 faer FERr AEAEr A AT RATATE AR T B | 9T ASF [FAR q9T AT A% a4
FrEESad T G TR W3S B8 I9 AEaedHhdl 875 | & QeI e ATATAA ARUHT Ihesdhl alfed

it fastes STt BT (rebar), TS AT, SrbT @ie ATTGeRT ATHT FHA GAT TIH ITA RIS, |

AT G (vertical clearance) ST TSHAT FARIT AAATH Iod TRT MG ASHTT AT Tl TEIHT
el AN far=repl =qATH g2 &1 | AT FHIAEE dle Sl WaTe! Araaesehl AT &l 30 HEcaqul gweg S ATATAT
AT TR Eral T ATATIEN THAS ARTRIS &7ar | IXAT FAqH T HEH T g8 AT afedd d=mrd
AT FEATATHT AT TG |

R.& 8% P& (Road Safety)

qSF eolTed &l AEH FANTHAl I T AW ATTH AREATATs AT (a5 T8 | ARd T8 (Soles! qe
fagTes M¥ar e & |

o TSH foured M= ATk AT AT A9 qd TARTHAETHT AT T | TIHT Ugaarares, fair=
I qHE AT A AT ATAFES, TAAT FATT ATEhT A7 ATEHEE ST TAATNET, ATGehel ATS
‘iéﬁﬁ,ﬁ\l AT TS IR T (crossing), Cl'l'ilaig_ﬁ, FHdee q9T ATl TRNeeHT tl'sj?{ STEAT ble e HT gt e
fagde |

o TATAREEATS IFH T U WRUST Fva9T fGUx Fwarfad Jifaw qor wfd wersy awwr g e aiq fafed
T "o fad &7 | e feoed a9<r IRA 96 [ UF =aedd 99 el & ATeTed 8 A I T,
ATHT FHAS! fqar @ve ufg fag gt d9a 96l GeHaTH =F (sharp bend or junction) aT T FTTET
TGTSHT TEHT IS (summit curve) ST TEITTIT FHIATHT T EATFS, |

o festrerare wfq qor 7= wfafafy farer s | TAET T AfTER METREedT TgHH TSR adqr
TSk qdedTs Fgarsd (a1 fafafuszor 79), =merepers Tt sfaw T HHa fad T=@ U T gere sfEw
Tebd, TSHHT folg TS a7 YTHNT (footpath) T SAATAT AT T&T =ATelehel T HH T AT T,
TET FETATe JUd ITdred qAr=ra 19 afes |

AqfvaH AT y



o  TATTATYTEH! U /AR, FAITATHT TebX (TWATA, SroieiRied) a7 FaraTdg= 9T JIearies faee
= FH T | 9 §3 AT G391 g6l FANHN g% (Hegd a1 cross e grashl qeTadl &+ | I&l g3
g famgeear =mEmer fg=eT (crossroad layout) aT 9T =T (roundabout) 3T T Ul el e
(staggered junction) @I [HHIERT 82137 a1 =AHT TH Alhg, |

o I ATABETHT GHIH TLAT gad A~ FIATE HAA T3 HH FAAT TUHEATE THA GEs aqTS fearae
fesrea T a1 foF qraT=Tr eI FERATE IHIEE UG B | WS SIST HRTAl ST fAg e o
ATATRT FETHT AT tick ATHRBT ATATHTT TATSH ST &1 TAWT g TESF [BARHT TaATSITgal aHd
af H AT A9 29 |

o ITHI Tl &TF g TS [Solled TH el FoaATEsH! RTadT a7 fagarers aersie | TS& SSarghl
T Geell @Y AT BAIST AA(BT ASFSGSFN SGHEEATS AHLI T FART FAN FHA@oeATs F&T0
T FFEIT I T Ao |

3. fewrET ATV (Design Standards)
3.9 (ST QL /BT (Vertical Alignment)

3.9.9 9QE/ e I (Gradient)

frafea =@ @ (ruling gradient) T=Tel AT ATIHTT FT@TS &1 ST TeX ASheb! SISIIAT WHIEA (vertical
profile) fesirea v wdwg | o&aT =rers 9% 73 AfEq 98 % gATSY HIGHT (hairpin bends) T@rgars ¥% AT
fafra wimues | o & o 9% =eEed @Ry @Ey |

ﬂ/m//

170 m

]
3

20 m

o & frafea @@ SEe WitaT (9% gradient)

STET ATEPT aATT q=aotebl FRU Al =erg wra| T afbead et fafaa =erEers limiting gradient owTa=
afereg | fafHa =Iere @ 90% 878 S ruling gradient 9=aT WRTAT gwg T A% QTS dvaoiqUl /F{&d GUSEEH
A JANTHT @ATewg, | foa © of fafaa =Ferssr 0% @9 3@rss | ruling gradient 9vaT @7 MRTAT =@TEed! qS®
qTETE 300 fHEY w1 FET gMEeH | TAUMSH gradient ForT o T I@IEUSH =AAH QU0 faX TSR AT ¥% |

L ov

FIATE, T TS recovery length (TSI -Tfecies HERITHT TS AHTE) TiFw; |

/.T
2m
/FG“’// T m i

| f

fax & AT RRAT (measuring tape) TANT TR =@E gradient fAEiRor T

AqfvaH AT &



—ll—— 50 M — A0 e —— | 5 [} —— =

| 4% | 10% | 4% —

o o fafra =@r€ 90% (limiting gradient 10%) ¥ <AAH TSINA 34 (recovery length) SETETH 3@TTET

fersTer sra=amaT 9% TIaT GUSHT FMTHTT T@Ts (exceptional gradient) TART T4 Afebwg W1 fafdd =@rs (limiting
gradient) ST fRTET g7 | AW =T@Ts 4% AT (0T Tev | T=AT Aa<THT el Aol Idg JETAuy T8
gATe NS HHT AT & fagarsd/ & d9aT T TH96s, | 9 R o 3% Feredl @iiaq @ed @es, |
JATHTT FQTS TUHT AShehl THTs 300 fHaR qwaT T€l gga | J9qUS gradient for7 q0 @1 T@ETH q¥o fAa

TSR ATNT W% | RIS, LT qeIeTs TN (Afeseh STTEITAT TS recovery) &g 9w |

/
2.4 m
e | 12m |

10 m f

20 m

fa & W= ®’FAT (measuring tape) TART TR gradient FeiRor

—et——150 m — el 300 m o-—e—150 M —=

—l—— 4% ————eall 12% =] 4% [

forar q0: U TETE (AR%) ¥ FATH [N G recovery length I@TETHT @1t

3.9.] T@E (gradient) B AT/ etz

=TS (gradient) =T ITUTHT STEAT QAT q AT I@TUSH TeHT oA (Abney Level) T TARIGRT fHaor iveg ¥ afg
HTEfTF TTHIT T dle T (total station) T fawqa T fAaier =g | Abney Level &7 T4WTZRT vertical
alignment FETRIT IeRT ATRT FEAT HI0T AT ATE AAAR JATAd qeacd arfete (standard conversion chart) d9&T
Abney Level Vernier |T 9% FRTAT (grade) 10T fie T fix w3, | aww=T qfeel Abney Level IR &7 AN
Abney Level &I I9Ts aRTa%! staff AT foe @G T AET 9915 9 X Flehl TFI0T GUSH points AT I staff
T T reading T T3 | AT 35 fagesdrs 6T (pegs) 3@ Faa o fHaRer Tivwg ¥ ate I¥qul @veHT afe
THAT TRATS |

P! qHT gradient MHATTAR 90T T /0T T4 Aiches,

) Vertical distance
Gradient =

Horizontal distance

JETERITH AT 400 fHaR J&T armgar © faex MRTe=T =gt © 99 9% gradient HT & | T TR FET T
AR, 30 fAeR 9T gueHT 9.¥ fHaR Trer PRI wIQrgsr 99 9f 9% gradient ¥ g9 |

AqfvaH AT b




7% grade
7m

100 m
fa 99 9% =rETEET IEEIT

3.9.3 SN fewrgaer fafqaar (Design Limits of Vertical Alignment)

g 3.9.9 A AU ARUH! FAl ALH (SoTeAH! [AATATR! FRILT AR § AT T TRUH G |

frafera =rers (Ruling gradient) 7 Unlimited N/A
=rqraiTdh /Al =@rs (Limiting gradient) 10 300 985 150 490
fersTe =reTs (Exceptional gradient) 12 300 985 150 490
IS @@Ts  (Recovery Gradient) 4 150 490 N/A
9 Al Afgehad =ers (Maximum gradient at .
bridge approach)
TETS! FSHAT FAqH Fes (Minimum gradient
on hill roads)
a. 99! AT (Lined side drains) 0.5
b. F==l / FHFATS ATl (Unlined side 1
drains)

ATt §: SN fewrarer AfiT ATIRTS

TSF eI I qUA gHaaT & TUHT THT THR ASHeTE &l AT | d9F FIHT Tabl ATl STTehT
AT 0.4% T F=al ATAT AUH! TATHAT % gradient FTATF g8 | FaTsh! gradient AATAT AWTHT AT FIAHT
AT FSHAT TAT FATHI (ATEATT FATHT ATT) ATALTF g, | TBTel STAH] Fodl GSHaTHT 4% P FATHT Thaq
EECH

3. A9l SUTAIGE AR (Horizontal Geometry)

3.} 9RUR @€ (@ /TH) (Cross Section)

TSF W BT, AR e qaT fqadT ATHTH! SHebTah ATIRHAT TShehl T& FTIH TR AT ATeTHaT
HTAR @/ I/ fAares #1 T afehd gg | T 30 fefr wwa1 &/ WUl Tr=ar F= 9 AT @10 SATaral
AT g@TetaT 5 gedqferd ffamerr @ g qar g fafy seeram i | gurdt @ (inclination) ©F TET FRTS
FeT TRATIT TEUTETHT ER AN AT IS, | AAiAd @l JAT I AT @AUhT HET IH TANT g9 gAT
FSHANHT TRHATT =@ (mass balancing) FTIH T TEST &1 | ATHHT ASH AT SRS AR ATNT IRTHT
ARTATE ITHIET @TEd 96/ Eiedr s+ |

Ffvw =T T



Original ground
surface e

Road Level

o QR FYAT T AT G P

-1 TIT AMHITT BRI TaT TS (HATT FHAT T T FATRP (Hed TR Tedfedd @ qa7 T HE T
qfepeT o | STet afe I H THUT &7, ALl INUHT TITIeTS JehT IR fora 2 AT SQICATARST GeaT
AAITF I grg | A T T AN [a=rebl Ivqeld o @ HTIHl BAT 2T |

T T qES, AAid @ q9T I Hr T AT 93 AT I@UAERE 1 AT f47 @+ (full bench cut) I
JTAAT UTSE, | THIFRP b AAATH HIal gag (undisturbed soil) AT & 8aT IR aAUH deH=T afqdl gwe
fepmifer qfvuespT TeepT GigwTaTeRT AMAT undisturbed soil TEFT FwaT (M F7 g7 | TAT, Wk MRTATIAT WIRg ¥
ST FTaX AATUHT TEF ARETH CHIA FHAA 7 &vg | TqaATed SHAH 9% foean @iaar s @i wdrer
T T 9 THLT/HSA &7 o173 |

Original ground
surface

/ A Road level

Cross fall

Ry 43 WO 9 AT @

TET FIPN PIRTAT AT FHEAA HIET ATTHT g7 a1 FIaURT AT RIATTH S=15 e adr a1 9= g7, a9 a=al
Faled AT @iEpT TRIEAT g7 | Il Aa<dral o ¥ AT SQ@UaTaR S3& SIHTHT Al 08 dg (Al
STHTHT qdedrs R aaraus |

AqfvaH AT Q




Cut sldpe with
bencling

Foad level

47
Cross fall

ferr q¥: SR R WWT @ AR st R TIiRTERT (Full bench cutting with benched side slope)

Higeterrel 99 TR qeTst &e|r 31er AR (Vertical alignment) AT TG99 =T (gradient) HMAT T SieT #1ag
I &75 | T AFRATHT o7 Q¥ AT T@ICATAR T FAFATS A T (obes; | Tl Fal TRUHT GUSEEHT
TSHH T FETdehl AT ATAT TS ¥ TSHATE THT FaTgd 1 FANAIN &7 | AT g5 THRF! HaEare
FATSUHT FSHHAT T cross fall AT gradient HTIH TR YTeBIdH T@Tael Il Fer3q Al g |

-
——
Original ground slope _._~—~—L'”£
e I

.
| T
e e

High cut, typically
. ReEpar whers stable
T

_—'-'_'-_'_
_— Cross fall N
! Cutslope can be steep Boad leval
o flatter i

ferar QU ST AT el ATHT/ R BTS (Through cut with side drain)

TEAF AALATHT 9T GITRT/FIaTRT ATEEATE Tgeh AN 97 § rafead IRAus | Tarsrear 986 aadi
RTedgad | i A= &1 A9 @~ qAT I 10 Fqerd gI9ae | Iiq T« 9 AN Fa0d (restriction in alignment),
=TaTg (gradient) aT famfaR ST (hill slope) T RV TETF TTTHT GIATUHT HIETATS AT T TUAN AleTebept T
AITHT JART T, AT G FIHT FedTad T9E, |

QiU / FICTHT AEEATE ATIAT X | SATEIT TRTHT TTEThT TRTHIU FTAR AT TRAIS, |

AqfvaH AT 90



3.].R EMTH ARG FEWET (Spoil Management)

GITTHT AIETETE AT TRUEEAT e R 948 ¥ AT IRIEEHT HIATH SHFRATITH TRANFES (HFATTER
&Rl S |

YSF YA AT TS (HITRT el =R &1 | TFHT G Ia1e/ /ST a2 At Ar=a99F gea, foheiien
FALUHT AT ST alignment BHTE TRTHT T FART JTT AT G HIETHT HEATHT I A+ | AT GO
() W ool T AR T a7 SIAHT &7 U S gF GUSHT Jwal SIS ST WU AT ASHHNHT
X AT HIET FH &7 | AITN, FIwel BT (contour) TUR T ASEHAT & GUSH ASHAT SHT Gl
ATALAHAT FH g ¥ @R A9 Tard 9 FH g |

fesmam: Tderor e fesigae afq AIEr =" T Hecd Ul A Geds | 19 SIET a1 Fled el
(contour) ST ST FSHAT fESITed &l ASHAT @ /FIaA HH FH g gl @AY A3+ HIl/Iard af
FH E |

o HEATAT HIAE HH FANT AR (A1 TR A [SSTeTH @S AEH Afdew AT TSHH cross
section f73 SERITIT T Fiebrg ¥ AT HFALATIA TRATT AT TEH A7 | HRTAHT FIRT X
fator wifer we® feweaT T+ cross section a3 AR F=qer faars= @fd Fest g2
STafes et FATH FeTe 7 excavator AT @ =fed =SS goivg S &I 7 /99 A= @~
FI FE gAS | TXAT FEEATHT mass 1% longitudinally 5 I=iferd faas ¥ @ifgsrar
gradient ® BHTE TRAIE | FIR FSATSAHT SR T9T mass haul 1 3@T F=r7 AR T Farar
T G/ qAT [IRATIA T, AT, G4 UF mass B a9d J9T FHIATE IR e Fafedd et
TARFT AT FAGeT T &l T&T AP AL TH gear e |

faToT. srvd @fHTeT WIEraTs (HATT =ROET ¥ SHERaTIe TRA9Es; | QT aar @iaeET /il el quTe
IR T, Y TTAT qdia? q@rd (toe wall) FATT T Framarurers Afammeiey a1 & T9 Iicbrs, | S8t
frToreT sy@etter 9f Fecaqul qiHeT Ueads SISl dedare dY ATATHT WIET @191 9feel toe wall @i
fwTor qar ATET g/ ERATIH T TR AfET T 99 | AT SR AIET SR A e
AT T fasde |

o UTHAH TETe®d qAT THIX FAHAATE 5 AT T TITAH! TTAT FART TATE |

o W&l I W[ee JUAS gadd T HIaMdls RIAMT gUIad  ATTeThal GH] HIal dI@TeAsh!

TETHT T (areas with resistant bedrock) BT TRATE | Irekfae arafasare == fa=m9 g
i faearad chutes TART T HIET 9T Hichw, |
o JUIRUH HTEH MRTATIATHT R &H 9+ X d& de (benches) fHATSTUs | a9 el fafda T gar

qEEE AATSTAET 9% TEed aATS Ul &7 | HIfdedll ¥ Tecll benches WTEHT HIETE 0.4 ey wwat
&N gIEaT ¥ IF lift BT WIidecd] T fad TR q0ae g% |

o &l WAl FH AMHAT faearaw TIA 8=y Ael Al bench profile I fHaTsAus [ aeens
A=A H FATSTAST AT I TART T IHAT |

o If@ bench # AIfIedT ANT AT T W JAATS TS (GATSH T, TEAT HALATHT HIETEATE T
qMHT 3V TS ATl FATIR AFH FXEAT T AT, |

O HF FFI AU bench & T TS qT &ATTHIU TSR] AT AUl TAT Araiasar
TS I8 |

AqfvaH AT 99



33 USF FY TR A99qe¢/HIET (Features of Road Cross Section)

CL

Shoulder Carrialgeway Shoulder
310

0.75

dway

\GJQ
s - ~ Roaf
— W«s —
el ,
FV

o 9% RISl WSHE! THAT cross section (3@ AT ATHT FSF HAYGUS ST FHET 0; Nepal Rural
Road Standard 2nd edition)

qEAYY (Carriageway), T FAT ATIH TSART AT [STTed TRTHT AT F& ¥~ TRUHT @UL &7 | 574
AT ATIFEE ATETIIHT TS, TS AXAT ATl T47 fahls g us o FardT Trawel qimer! Turare g+ ffaere
I TR |
9 T (shoulders), Tl TSF ATEATIEH! Fadh FHMIIRETHT HB{UH TgHAE & | ATl fharRare
ASF heATdddl AqH (BRI TGehT ATIT g7 | ATATATAT shoulders 1 fETTET TUITR TUHT TaRIES TgHH
AT T T g it i |
e Single carriageway WUHI TSHAT T3 TARIATE Ueh ATTIHT T gAY THTSTHT AR =HTSTS 2l |
o F FAT WA AT AT He vt AT AT AT AFAF ATEANTH FATATHT GEANT TATS A
TN carriageway SIa=T X, |
e Carriageway AT (EYEH TAEEAS F ATAAFAT AIATS UTAATAES, SHAEAREE a1 A= T@Terd
TaARIeedls QI &l T3 /513 Tl AT carriageway STl T |
FEHART (roadway) Tl TEF T ¥ ATCAT ATeehebl carriageway 4T TSehehl FAAhe! shoulder T Fe & &
|

3R.¥ ¥SF AEE (Road Width)

TESHAT Hid FSATHT FARI TEBT Tl HI Skl HISIe MR T | STel Talehl Tl e FAIal T,
el single lane & HHIUT =g, Tl &7 FARIEE Tod ATLITHT T 99 Teh A=2T q¢l lane HT AgH ATIITF
T AFS | TETST ASF Wl qiared qanl & (vpd) 100 TwaT FH g, TATAsh! deoTal ITHI/ TeTeT AgFes =T
9% HT I@ET IR fHer 1Y standard carriageway =eTs 3.0 fAaR ¥ 79 gaa® 99 0.9y fHa¥ shoulders
TIIED, |

AT Fe gfafaeT (vpd) STERET carriageway T shoulder T =SS dTelehl X AT Y&A RT3 |

Y4 (Tfs FETT eI 2fHe Y00 =T Fd AUHn) 0.9y 8.0
3.4 (Ffg AT e Ifd Q00 T qer TTHT 0.9y Y.RY
3.0 (Ffg FART F&T 3 00 WwaT HH TTHT 0.9y, ¥ 40

AqfvaH AT 99



qIAHT . WVSE & AT IR (Parameters)

3.4 9T gHETSAYAT/HISE< (Horizontal Curves)

TN AIE T ASHb! FrxdNTATe FTATS (G IRATT Tl AT aATSUH AShehl AN &l S AT/ HITIATE
plan AT <faw o &)

HIEH FATH AIATH AT ASh HaANTATE FIATH [SolTed (Al AT T ARA FATSIAT & | afd AISH!
LA &Y AT FAT T TR ASTATE Fararae Tgreraay 878 9 @avATF &g | AT AIATIA TSHab!
HHTERIR ANTTA] FHT AER TTeaA | (Al T&T GRIEEHT FaRdrs Taiel 91+ a1 MR d@edal ATnT sehahl
TART T &7, T FARIH] T ASeheb! Aol I8 al Raarsy g7 |

3.R.% R FATST HISE? (Hairpin Bend)
T TUAF X FATSYT HIgee Afad ged | fadtmy wereet 3fe/us feenaw sf@ameg dreee af@dasd | et
ITATH TTEHT [ATHAAT B T JEAT FHTSIT HISEeh! THTH ATaedd TCHT 90 (LR M 94 |

o TATH FTATIAT quT wffereh TATATCAg TATHT FATSIS,
o RTAT ATAAST SRR I, TTHT TS Q4T TIE S STl GHETETe R gIe,

TETSH! ATAN TR T AHA STS] IHAT Sorl (A IATS o T Ie, ST &l Iad1/ Jaeag  gRies
FATSH TR | S¥AT H@ATE  Hidd GREsdls AN THT TTATIH el ATavqF grg el qRiTes a1 Tat
TRl TeTddTs Tasl (Herd fad T aArsTaas, Al AMGAre a¥THl I dadl 86 GUHT oY TR | for
QO T @Y A& AT GadT HGATTE HiHb TRIEE TATSAT T AP TSHATE AT THERT/Thgl ST
IS I gg ¥ T9d dedl el @UEHT ARErad oy fewg 1 w@iad o 9o ¥EmRU aqEr dREer
farafTera /R geies fewred it 99 9 Iqeare afeRfdR O g7 Tdd TSl ATeddrd gl av
R ford 95 AT T@ECATIR FiAE gRiesed feured TAus |

fa 99 TR 9T/ A
feT 95 THT AT/ I

TSI HISE® (Hairpin bends) fesiréa 7ot anfersr 3 w1 g=qa wivwet fewired Aragveezars afvardsawn

qIAFA I |

Ffvw =T 93




Tt T&Tae q - Foul 98 (SoreT

RAPS MHIR

Hairpin bends fa=rel ==aH 20 (fHX)

Curvature &I FAqH qgead (FHax)

Apex T FEHFARH! FAqH =eTs (FaR)
Afgwan =ers gradient (%.)

FaH =ars gradient (%.)

Curvature &I <IAdH transition T¥Ts (fH3)

qo00

qr.40

Y Y (.Y T =TET IEHdl |
'

0% (Tl ATAT ATRT TITHHT), 9.0 (F=AT ATSAT AThT
T

RE

TAART 3 IR FATSA AISETHT AT fesiTes ATIRUE (Design standards for hairpin bends)

F=dcl hairpin bends #1 T& ATIHH! fG=HT 94T hairpin bend ¥ curve 1 % q4T A< 35 (=T F&sl
TR (smooth transition) T ATNT AT LT FIIH T T4, | IR T circular curve #T Fad® I 1% curve
o o& ¥ A1feY (% |@sT AW (smooth transition) T AT transition curve T AT AMGTRT &+ | TXT
HET [ 92 AT R0 AT IWIRUH G | TH YbRH HISEHT AT radii MR FOAT GRadq g Tag T A
hairpin bend & STaT TgheT G THTAT qiRad Terg = i T |

A
g 7
5|
——
E ! ‘F
3 ‘ i/
e ! //
o é‘ _',"
gal e
."‘ Qe ‘ Tf
{ i / |/ -
[ ! / ‘ f -
[ ! | i -
| Minjmum ‘gndth v
| at dpex 5.5. |pi:'r_' -
‘ =
I‘ "- \ i y Transition curves
\ Py (minimum length 15m)
|
N
—e

ferr qR: v.4 fF =irer WSS AT FAT hairpin bend @ e

AqfvaH AT

14



i T - T e e RAPS MHIR

fer 0: Hairpin bend @1 fa&qa e

3.9 G 39 (Clearance)

T Rq AT IWIE T F GSF (PR GUSESHT a% JAT AXAATEE AT RETTHT FRaebrorer Af gebr fa=rar
IAaH @rre (lateral clearance) A TRATw, &l @rare (lateral clearance) =Tl T& [FAR q4T

ITh FYEATET fa=d T 21 | GSF AT d¥adres ¥ shoulder fFAR fa=rer g8 amamaar 4 fex gae
R TRTET 9T ABART &9e% el AEeTHhal TTAReEl QU @RI FTaH T (b Hesl qiad g7s, el 0.4
LECCIRCEICE sl

T q: Wﬁi‘lﬁ' TRER 9T shoulder fFAR fq=r@r @& (lateral clearance)

v AT 9y



e e - e e RAPS MHIR

ITST/da WIS @RI (vertical clearance) W=ITel o IR AT IWIST &d 9 GAIT ANWEE o7 AR
YRUSITRT =T (underpasses and overhanging cliffs) T€®a®! Il ded=aT HT4IaHh =aad 4 fHex gues |
JoTty, faera 9re T AReed ehHT T J&AT @A G qaeHTdl Hieaar 91 @ fHay guee |

vertical clearance

fora I TSF qAEH AUl HRT T SHATY ATex HIBTHT/ SFUSITHT FEH Teddl HIT fa=repl @reirer

(vertical clearance)

R 3 FS& JRE (Road Safety)

Tt qSF (e el REATH [F9Tares THE T AIAH @UE & AT PR TRUH AEEAF [Ggrdesdrs
FTATAITHT TS TSHATE TETT TS Alebrag, ST,

o fewres wfq feriter T |

o TSI TUT &l FHTSY HIGHT (horizontal and vertical curves) TEATE T9T TS Io sfaw TR 9aq 3T
sight distance afT T |

o HISHT TSI Tﬂﬂ'l%r’ ¥ES NI transition curve, super elevation  hairpin bends T Taed® AHH

HeTE HEH T
v AT 96




® H[UUs AT parameters for gradient JIT dSh fasrorare® (roadway features) @0 aTAAT ™

o TSHAT UMl H g ATAT qIT ASH TREITHT [afdel JeTees e qRem AaRIe (barriers), delineators T
TSHAT Heobd ferees At 9 |

o EYIF AT & =T Farrdes (median barriers), ©@Ts /a9 w@9e% (lay-bys bus stops) T ¥e@®
aTere® (service roads) fHT T |

o TTAATAEE, ATEFATATAFRET TAT HH T(THT TG TATEEH] AT ATAAF ATTEEHT HawdT T |

¥. FTEAN (Annex)
aﬁ'ﬂ‘?ﬁ' 9: TESHATIH! SHTET HRTer @ip (Vertical Alignment) T T Abney Level &I FIRT qfar

——
\ \
\

2 ‘Spirit level

&/ Adjustable Graduated Arc

A

Eye piece

Rotating Arm

Vernier

a7 33 TET ANA (Abney Level)

e Abney level YRHEH FgaT FRIATHT AT qo7 M= @@ (Gradient) MaRo 9 TART =g |
o WY (arc) @Iz ATAYAF HIU a1 J=SHT set out AT ¥ 399 @l (line of sight) THFTTAR FTiHa
TR, |

« Abney level fTueT =afehel 1T station HT marking stand (S[¥ Td&Teherl AT@T EXTEHT level T ATHF et
FaTEHT fave e g feuer @eantt fax afeg

o Abney level mirror AT T&&l buble fa=HT 9RI & station FT stand HT ARGUHT 72 cross hair o fsEaT
AHAEEA stand @1 T AT AT =Ars Maer T 96 T a1 ferafs @@l fear e g |

AqfvaH AT %



RAPS MHIR

fer ¥: Abney level I TIRTERT €% AN (alignment) faior

Abney level eyepiece aT¢ &al de [T 3@TET W& 31eT a8 FE (split in a vertical plane) 397 3faws | @@ m
qafar fad AfTd a=qas® SNt a1 /79 i Forst araraia @ sighting tube AT T8+3; | ATIH TR, AlTdae(ars
f&er @1 (horizontal line) &1 91T MA@ ST sighting tube T A=THT IHI objective glass #T HAHNATE
I AT TATE T MRS, | B A% (eyepiece) S ST IPIST e ALTHT Hirad focus T Tlhs | TF AT
TFI ¢, protractor @Ts bubble T AT gHTE=g, IAIdH IM@UH sighting tube deeH! 39T faam v@r
horizontal line & fHaTEw3 | T9Y, protractor AT I@ISUHT HIT Abney level AT AfeTd TATHERT RTATIATRT 0T
angle of slope T |

Viewing side |

Align bubble
with this line -

]‘ Mirror side
4—

Rotate arm to align
level bubble

Target (eg. staff)

7 W Abney level @ 2RA 377

AqfvaH AT 9T



qifafre TXATEST q - Ul qSP (Sored

RAPS MHIR

ATGAT R SIHN PRI (Side Slope) -
AAGAT X HISTHT aANHIT AR GIAUHT/FICUH ART cut slope 1 FARTATAT HTIH
AT, | AT AT fafa=T afiiesureesr anfit g e a9 (values) fremar Y
TR, |

HIAT a7 dieg? M |1 (Soil or

soil mixed with boulders)

a) f@eThe drefawar (Disturbed

vegetation)

b) feaw =g |ty @8 e
drefasar (Distributed

vegetation overlaid on firm
rock)

AT ST 4 HIET a7 slee?
tafaTeT ATdT, HeaH=E agn
2. shales HTar (Soil or soil mixed with

boulders in dense vegetation
forests, medium rock, and shales)

fafar afausr ®we=EM, i &el
5 TE 4T shales HTaT (Hard rock,
shale, or harder rocks with inward
dip)
TRt .9, 3 ST A% ATeiaR
afaul TdheH FgH/ shales

HTdT (Same as #3 but with outward
dip or badly fractured rock / shale)

Conglomerate / AT~ HHIAA
JEREN shales, TeEHE T
e aTe=g F9aT fags
(Conglomerate / very soft — shale /
sandy rock which erode easily)

feR cut slope (V:H)

feR cut slope (V:H) breast wall
breast wall faqT srerar pe (V:iH)

ST AT AT & B
RTeRT =T |

YT TR
TRTERT T |

a) w9 (IS 3 M A=T FH)
¥:q (=TS 3 @ ¥ T ogE)

a) 99 ¥ (@ ¥ 3fE < foEe)

b) =EHl WRTHl AT b) =TT AHTHT ATNT STST, ATE
ITET, AT WETHT AT AWTRN AN AT a) AT Jeoid
19 TRUsER §
(Vertical for rock (Vertical (for rock portion),
portion, 1:1 for soil Same as (a) for soil portion)

portion)
i “q
ATTITP THATERT
¥4 3 g0 (Not needed)
- €9
ATAHI A TR
AT STST Fars
(Vertical cut to %9

reduce erosion)

TqIfTRT ¥: WIET TRTHTHT ATHRAT Sl HRIATIAT (BT Mountain Risk Engineering Handbook)

Ffvw =T

9%



A& AR T T foreqar forarr sl 3 w1 g iR &)

3 :1 slope 2| /:Rl\SIOpe /‘\
. J 5 M 30 i 1:1 slozﬁieo
— L — ¥ A4

¥ ¥ 7/ — ¥ |
[ e A s [y S

L —
o % PRTEAT #eTs cut slopes ®1 faf= @=q I@mEwa! fax

AqfvaH AT 20



FHAGAT 3 AIETH ARTHRT (Soil Classification)
TTAHT ¥ | U TRTHT ATST TAT ST R TR AT AFATTAR Al AT T Afepesg |

H{Tar afTeRRoT

(Soil classification)

feeed qieror, ST (Field test)

FATE, FHAT AT AT FAbT (AT Tt AT | oy f. syvar AfewT Imde
oife | TEAT /ST AR G ATTRES A [0, Sl T BIETel TIRT TR
g diFs |

_ At FST @Il AT Giaell WIS FTHETS AeA FeT AR ARG G
&ST AE (hard soil) FIoREe TANT IR @~ afebeg | o f.fa. 3fg 300 T f aemresr arie,

AT MET Gl b /9l |

FHA! JqET  (soft soil)

HIERI et TG, Tedle &, A=A Fffed (conglomerate) STHeTs AT (Pickaxe) w1
(ordinary rock) TANTS TS Afhad, T =g AAATs e YN TR qoard qrored

FaTsA Alheg, 300 M.1H. 3@ Yoo .17 a¥ e gies, STl aedmar
=T qedl ATLITHT HaTg el g Fg[es e I8 aH T8 |

T T FEAT AL AR ASTRET TANTA THTST F(had T BITST O q4T Fge
7 =fevs | =T conglomerate, &I fFATRET gTE® a1 Loofw fy wwar F=
T 39 AT TS | Fel HSl FgMe Tqdrs qedl AT Fel3q
Ml &7 ¥ STl A=A Al o dRUE THATIA Hihreg, |

(medium rock)

FT T Hand drill TR TR a7 ¥ T fSAme My TARERT Th1sd afed =E™

(hard rock) T AT Tag | JATU O * [SA e -9 ShArss q,
THTITAT RIS AT &7 gt (hand drill) =T I1I feather
%aT(wedges) EFF! ATTITFAT I, |

e /feet A T ST PRUTETE qTAR FoTehT qoT feamed sraear T & "Iel | aar

(marshy soil) HIET AYH ¥ TIceT Glefehl g3 |

qATTBT ¥ TS BT 8 TR (field classification 3T rock hardness)

Ffvw =T N



