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!= kl/ro (Introduction) 
 

o; b:tfj]hn] g]kfn u|fdL0f ;8s dfkb08 -bf]];|f] ;+;f]wg lj=;= @)&!_ nfO{ O+lut ub{5 h;nfO{ u|fdL0f ;8ssf] l8hfO{g 

tyf lgdf{0f ubf{ clgjfo{?kdf cg'z/0f ul/g'k5{ . of] b:tfj]hsf lj:t[t k|fljlws ljj/0fx?nfO{ :yfgLo tx÷;/sf/sf 

sd{rf/Lx? -hf];+u l;ldt k|fljlws cg'ej 5_ sf] k|of]usf nflu ;/nLs[t?kdf k|:t't ul/Psf] 5 .  

;8s l8hfO{gsf dfkb08x? ;8ssf] jlu{s/0f4f/f lgb]{lzt x'G5g\ . klxnfsf] ;8snfO{ /0fgLlts ;8s -/fhdfu{ tyf ;xfos 

/fhdfu{_, lhNnf ;8s / ufpF ;8sdf auL{s/0f ul/Psf] lyof] . ;+3Lotfsf] sfof{Gjog;+u} xfn /fhdfu{, lhNnf;8s / ufpF 

;8sx?nfO{ k|fb]lzs tyf :yfgLo ;8s;d]t u/]/ ;ft ju{df ljefhg÷juL{s[t ul/Psf] 5 . o; b:tfj]hsf] cflwsf/Lstf 

Pj+ cg'df]bgePkl5 gu/ ;8s ;+hfn (Municipal Road Core Network; MRCN) sf] Joj:yfkg :yfgLo txx?jf6 / 

k|fb]lzs ;8s ;+hfn (Provincial Road Network; PRN) sf] Joj:yfkg k|b]z ;/sf/ ef}lts k"jf{wf/ ljsf; dGqfno Pj+ 

dGqfno cGtu{tsf k"jf{wf/ ljsf; lgb{]zgfno÷sfof{nox?jf6 x'g]5 . o; b:tfj]hdf pNn]v ul/Psf] l8hfO{g dfkb08n] 

sRrL ;8s l8hfO{gsf d'Vo ljz]iftfx?, l8hfO{gsf] ;fdfGo l;4fGtx? / 7f8f] tyf t];f]{ /]vf+sgsf lj:t[t ljj/0fx?nfO{ 

;d]6\5 . 

 

@= l8hfO{gsf] ;fdfGo l;4fGt (General Design Philosophy) 

 
@=! ;8s sl/8f]/ (Corridor) sf] 5gf}6 
 
;8s dfu{÷sl/8f]/sf] 5gf}6 k|fljlws tyf cfly{s s'/fx?jf6 lgb]{lzt x'G5 . dfu{ 5gf}6sf ljsNkx?df dgg ubf{ e'uf]n, 

Hofldlto dfkb08, l8hfO{g cfo', ;fdflhs–cfly{s tyf jftfj/0Lfo k|efj, ;'/Iff / nfut cg'dfg h:tf ljifox?nfO{ Vofn 

ul/G5 . h;n] ubf{ Pp6f ;8s 8fF8} 8fF8f, ;dy/ efu nufot ljleGg e'–efux? eP/ cl3 j9\5 . 

  

8fF8} 8fF8fdfly eP/ hfg] ;8sn] ;fdfGotof k|fs[lts?kd} jlgjgfp l:y/ dfu{nfO{ cg'z/0f ub}{ jftfj/0f tyf j:tLx?nfO{ 

kmfO{bf k'¥ofO{/x]sf] x'G5 . tyfkL To:tf ;8ssx?df cfsl:ds psfnf] cf]/fnf] (Gradient) df ptf/ r9fj b]lvG5 h;nfO{ 

cfbz{ jgf}6 rflxF dflgb}g .  

 

;dy/ :yndf cjl:yt ;8s dfu{x?df 8fF8f r9g]÷emg{] qmd sd x'g] x'gfn] ;fdfGotof jf6f] 5f]6f] / ;xh x'g] ePsf]n]] 

;jf/L;fwg ;+rfng nfut ;d]t 36fp+5 . tyfkL o:tf ;8sx? gbL Pj+ vf]nf vf]N;Lx? kf/ ug{'kg]{ x'Fbf k'n÷k'n];fx?÷kfgL 

s6fpg] ;+/rgfx? lgdf{0f ug'{kg]{ x'G5 h;n] ubf{ ;dudf| nfut ef/ j9fp+5 . To:tf ;8sx? jf9L tyf s6fgsf] b[li6sf]0fn] 

;+j]bglzn x'G5g ;fy} zx/ jhf/eGbf 6f9f /xg] ;Defjgf klg x'G5 . 

 

pkTosf÷t6Lo If]qdf cjl:yt ;8sdfu{x?n] ;fdfGotof ljleGg k|sf/sf e"–jgfj6x?nfO{ kf/ ub{5g\ . oxfF ;8s /]vf+sgsf 

nflu clws ljsNksf] ;Defjgf /xG5 h;n] ubf{ cK7\of/f] tyf cl:y/ e"–efunfO{ 5Ng ;lsG5 . hxfF 5gf}6sf] ljsNk x'G5, 

Toxf /]vf+sg kfl/nf] If]q eP/ nfg ;lsG5 -hxfF ;tx ;'Vvf /xg] / IfoLs/0fsf] k|efj sd x'G5_ . ;fy} ToxfF r§fgsf] tx 

8fF8fleq lt/ k;]]sf] x'G5 . /]vf+sg 5gf}6sf] ljsNkn] ubf{ pkTosf÷t6Lo If]q eP/ hfg] ;8sx? 5gf}6 k|fyldstfdf kb{5g 

\.  

;8s dfu{sf] 5gf}6 k|zf;lgs, cfly{s tyf /0fgLlts dxTjsf ljifox?af6 ;d]t lgb]{lzt x'G5 h;nfO{ ckl/xfo{ ljGb'÷:yn 

(obligatory points) klg elgG5 lsgeg] /]vf+sgn] pQm :yfgx?nfO{ ;d]6\g'kg]{ x'G5 . ;8s dfu{ 5gf}6 ubf{ cl:y/ kxf8L 

If]q, kfgL hDg] jf bnbn If]q hxfF kfgLsf] Joj:yfkg ug{ ;d:of 5 eg] tL+ 7fpF 5n]/ ug{'k5{ . o:tf cj:yfn] ;8sdf 

a9L IfoLs/0f x'g] ub{5 .
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@=@ ;8s r9fO{÷em/fO{÷prf/r9fj (Road Gradient) 

 

lrq ! df b]vfO{Pcg';f/ ;8ssf] le/fnf]kgf slQsf] /x]sf] 5 eGg] s'/fsf] dfkg g} r9fO{÷em/fO{ (gradient) xf] . dfu{sf] 

5gf}6sf] cnfjf r9fOnfO{ l7s;+u sfod ug'{ dxTjk'0f{ kIf xf] lsgls of] ;8s Pj+ ;8sdf u'8\g] ;jf/L ;fwgsf] sfo{ 

;Dkfbg;+u ;DjlGwt x'G5 . 

 

 

lrq !M 7f8f] psfnf] v08df ;8s r9fO{  

 

;8ssf] r9fO{÷em/fO{ (gradient) sfod ubf{ # j6f s'/fx+?df Wofg lbg}kg]{ x'G5  

 

kfgLsf] Joj:yfkgM kfgL cS;/ ;8s;txjf6 jUg] u5{ h;n] ubf{ ;8s s6fg, vfN8fv'N8Lx? ruts, rills and potholes jg]/ 

lj:tf/ x'Fb} cGtt ;8s ;txnfO{ IfoLs/0f ul//x]sf] x'G5 . ;8ssf] clws r9fO{÷em/fO{ (Gradient) n] kfgL jxfjsf] ultnfO{ 

j9fp+5 h;n] ;8s s6fg / Iflos/0f ;d]t j9\5 . ;8sdf ju]sf] kfgLn] jufPsf] df6f] 7fpF7fpFdf y'lk|g uO{ kfgLsf] 

:jefljs jxfjnfO{ cj?4 ug{] ub{5 ;fy} kfgL hDg yfNb5 . ;8ssf] Go'g Gradient n] ;txdf nfdf] ;do;Dd kfgL hDg], 

;tx sdnf] jgfpg] / h;n] ubf{ ef/ jxg Ifdtf 36fpg] x'G5 . tn v08 !@ -s_=! df b]vfO{Psf] tf]lsPsf] Gradient 

dfkb08 sfod u/]/ ;8s ;tx s6fg Iflos/0f tyf sdhf]/ kfg]{ b'j} sfo{nfO{ 36fpg ;lsG5 . ;8s ;tx jf ;txd'gL 

x'g] kfgLsf] jxfjnfO{ Jojl:yt jf lgoGq0f u/L kfgL Joj:yfkg ug{ ;lsG5 -lj:t[t ljj/0f k|fljlws b:tfj]h t];|f] efusf] 

M ;8s ;+/rgfx? lzif{s ;fef/ ug{'xf];\_ . 

 

;jf/L ;fwgM ;jf/L ;ffwg ;+rfng nfut ;8ssf] gradient 4f/f k|efljt x'G5 . j9L gradient n]] ;jf/L;fwgnfO{ psfnf] 

r9\gsf nflu j9L jn k|of]u ug'{kg]{ cj:yf ;[hgf ub{5 h;n] O{lGhgdf a9L rfk kb{5 . o;n] ;jf/L ;fwgsf]  dd{t;Def/ 

tyf O{Gwg vkt ;d]t j[4L e} ;+rfng nfut j9\b5 . hlt w]/} rfk plt w]/} O{lGhg lvOg] / j]nf j]nfdf ;le{l;ª ug{'kg{] 

x'G5 . To;}ul/ cf]/fnf]tkm{ nfUbf a|]sdf j9L rfk kb{5 / a]|ssf] jl9 k|of]un] ;8s ;tx qmdzM lvO{b} hfG5 . Gradient n] 

;jf/L ;'/Iffdf ;d]t c;/ ub{5, a9L cf]/fnf]df uf8Lsf] lgoGq0f u'd]/ b'3{6gf x'g ;S5 eg] psfnf]df ;jf/L;fwgsf ljleGg 

pks/0fdf jl9 ef/ kg{ uO{ Iflt x'g] ;Defjgf /xG5 . To;}n] sd gradient sfod ug'{ ;jf/L;fwgsf nflu cg's'n x'G5 . 

 

dd{t;Def/M a9L gradient ePsf / ;dtn e"efudf ;8s Iflt j9\b5 . h;n] ubf{ ;8s dd{t;Def/ nfut j9\5 eg] 

;8ssf] cfo' klg 36\b5 . To;}n]] ;8sdf tf]lsPsf] pRrtd tyf Go'gtd gradient leq sfod ul/g'k5{ .  
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@=# qm;÷sfl6Psf] v08 (Cross Section) 

 

ljBdfg hldgsf] txnfO{ vg]/, k'/]/÷e/]/ tyf el/Psf] df6f]nfO{ v+lbnf]] jgfO{ n]endf ldnfP/ ;8s lgdf{0f ul/G5 -x]g{'xf];\ 

lrq @_ . o4lk df6f] eg]{ sfo{df el/Psf] ;fdu|LnfO{ y]Ug] ;+/rgf h:t} u]ljoghfnL kvf{n cyjf ;'Vvf kvf{nsf] cfjZostf 

kb{5 h;n] ubf{ lgdf{0f nfut ;fdfGotof dx+uf] x'ghfG5 . To;}n] ;8s lgdf{0fsf] Ideal cj:yfsf nflu ;8s cross 

section leq} jf ;8ssf] glhs} vGg] tyf eg]{ sfo{sf] ;Gt'ng sfod ul/g' kb{5 . o:tf] 5gf}6 ;8ssf] l:y/tf, /]vf+sgsf] 

Hofldlto cjoj tyf ah]64f/f lgb]{lzt x'G5 lsgls k'g{] eg]{ sfo{df el/Psf] ;fdu|L y]Ug] ;+/rgfx?sf] cfjZostf k5{ h'g 

vGg] sfo{ eGbf w]/} dxËf] x'G5 . 

 

lrq @M ljleGg cross section ;lxtsf] ;8s 

 

@=$ vlgPsf] df6f] Joj:yfkg (Spoil Management) 

u|fdL0f ;8s lgdf{0f ;Gbe{df vlgPsf] a9L ePsf df6f]nfO{ ;8s lgdf{0fsf jvt s;/L plrt 9Ën] Joj:yfkg ug]{ eGg] 

s'/f z'? r/0fdfg} ljrf/ k'¥ofpg' kb{5 . clgolGqt tyf cJojl:yt ?kdf y'kfl/Psf] df6f]n] ljleGg ;d:ofx? Nofpg ;S5 

h:t} y'kfl/Psf] df6f]sf] l9:sf] s6fgjf6 htftt} lkm+hfl/g], hldgsf] dflyNnf] ;tx Pj+ k|fs[lts jg:kltnfO{ gi6 ug]{ h:nfO{ 

;f]xL cj:yfdf k'gM x's{gsf nflu nueu # b]lv % jif{ nfU5 eg] hldgsf] l:y/ le/fnf] jGg !) jif{;Dd nfUg ;Sb5, ;fy} 

y'lk|Psf] df6f]n] le/fnf] efudf rfk kg{ uO{ le/ g} v:sg], cJojl:yt kfgLn] ;txsf] jxfjnfO{ cj?4 ug]{ tyf s[lifof]Uo 

hldgdf Iflt k'of{pg] x'G5 . To;}n] o:tf] df6f]sf] kl/df0f÷dfqf tyf ltgnfO{ lj;h{g ug]{ :yfg ;lxtsf] ;'/lIft Joj:yfkg 

of]hgf klxrfg ug'{ dxTjk'0f{ x'G5 . 

 

@=% ;8ssf cjojx? (Roadway Features) 

jxfgky (carriageway) / b'j}tkm{sf k6/Lefu (shoulders) sf] hf]8nfO{ g} ;8ssf] rf}8f (roadway width) dflgG5 . o;df 

;8s 5]psf] k}bndfu{÷jf/÷kvf{n tyf gfnL ;dfj]z ul/b}g . lrq # / $ n] kxf8L ;8ssf] gd'gf cross section O+{lut 

ub{5 . ;fdfGotof, ;8ssf] ptf/ r9fj (gradient); 7f8f] le/fnf]kgf / t];f]{ em'sfj_ nfO{ kfgLsf] k|fs[lts jxfj sfod ug]{ 

ul/ ;dfof]hg ul/G5 . hxfF o:tf] oy]i6 cj:yf ;Dej 5}g / 5]]pdf gfnLsf] cfjZostf kg]{ x'G5, o:tf v08x?df k'/} sf6]/ 

box cuts -x]g{'xf];\ lrq !%_ / 3'DtLx? hairpin bends -x]g{'xf];\ lrq @)_ cflb kb{5g\ . gfnL lgdf{0fsf] lj:t[t ljj/0f 

k|fljlws b:tfj]h efu t];|f]sf] ;8s ;+/rgf lzif{sdf j0f{g ul/Psf] 5 . 

 

CL 
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lrq #M kxf8L ;8ssf] gd'gf Cross Section 

 

 

 

 

 

 

 

 

 

 

 

lrq $M leQftk{m s6fO{ (cut slope) ;lxt kxf8L ;8ssf] cjojx?÷cj:yf  

@=^ 3'DtL df]8x? (Hairpin Bends) 

 

 

 

 

 

 

 

 

 

lrq %M 3'DtL df]8 /xg]]÷x'g] :yfg  
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;8sdf 3'dfp/f] 3'DtL -hairpin bend) o:tf] ltj| 3'dfO{ xf] h'g ;8s 3'd]/ lrq % df b]vfP em}+ klxn]s} lbzflt/ df]l8G5 . 

o:tf] hairpin bend 3'DtL 7f8f] psfnf] e'–efudf lgdf{0f ul/G5 hxfF l;w} cuf8L psfnf]÷cf]/fnf] kxf8 cjl:yt x'G5 .  

hairpin bend 3'DtLx?sf] k|of]un] ;8ssf] nDjfO{nfO{ j9fpF5 t/ 7f8f] b'/L vertical gradient nfO{ 36fpg ;xof]u k'¥ofpF5 

. 

;8s l8hfO{g tyf lgdf{0fsf bf}/fg ;8ssf 3'dfp/f] cw{Aof; (radius of curvature) Go'g ug{sfnflu tf]lsPsf] dfkb08 

sfod ug'{ r'gf}tLk'0f{ x'G5 . of] o:tf] Go'gtd cw{Jof; xf] h'g ;jf/L;fwg k5f8L g;/Lsg} 3'DtL df]8\g ;lsg] vfnsf] x'G5 

. kxf8L ;8ssf ;f+3'/f v08x?df uf8L k5f8L ;fg'{ hf]lvdk'0f{ x'g;S5 . Go'gtd cw{Jof; sfod gul/Psf v08x?df ;jf/L 

;fwgnfO{ /f]sL k'gM cuf9L j9fpg' kg]{ x'G5 h;n] ubf{ ;jf/Lsf] kf+u|fsf] utL a9\gfn] ;8s ;tx lvofp+b} vfN8fx? agfpg] 

ub{5 . o;jf6 ;tx lg/Gt/ sdhf]/ jGb}hfG5 / ;8s eO{ jUg] kfgLn] klg ;8s ljufg{ ;3fO/x]sf] x'G5 . 3'dfp/f] ;8ssf 

;–;fgf cw{Jof; If]q af/Djf/ dd{t;Def/ ul//xg' kg{] x'G5 h;n] ubf{ ;du|df cfly{s?kn] ;8ssf] nfut j9\g hfg] x'G5 

. 

 

@=& vfnL 5f]l8g] :yfg (Clearance) 

vfnL 5f]l8g] :yfg eGgfn] ljz]ift ;'/Iffsf] b[li6sf]0fn] ;8s tyf ;8s glhssf cGo j:t' Pj+ ;+/rgfx? ljr 5f]l8g'kg]{ 

Go'gtd b'/L xf] . t];f]{ vfnL:yfg (horizontal clearance) eGgfn] ;8s lsgf/fjf6 5f]l8g' kg{] b'/L xf] . 3/x?, kvf{n, 

6]jf:tDe, ;+s]t lrGx jf]8{, k|fs[lts ;+/rgf, ljw'lto kf]nx? cflb pbfx/l0fo j:t' tyf ;+/rgfx? x'g h;nfO{ ;8s lsgf/ 

glhs} /flvof] eg] logn] ;jf/L ;fwgsf] ult tyf ;'/IffnfO{ c;/ ug{] xG5 . To;}n] ;8s lsgf/ tyf o:tf j:t' tyf 

;+/rgfx?ljr :ki6 b]lvg] ul/ vfnL7fpF 5f]8\g' kg{]] cfjZostf x'G5 . o:tf] vfnL:yfgn] ;fdfgn] el/Psf 6«sx?sf jflx/L 

lglSng] lrhx? h:t} 58 (rebar), ;fO{8 P]gf, 9f]sf vf]Ng cflbsf nflu ;d]t kof{Kt :yfg pknAw u/fpFb5 . 

dfyL vfnL:yfg (vertical clearance) eGgfn] ;8sdf cjl:yt ;+/rgfsf] pRr efu b]lv ;8seGbf dfyL /x]sf] a:t'sf] 

tNnf] efu ljrsf] Go'gtd b'/L xf] . ef/L ;dfgx? af]Sg] 7'nf ;jf/L ;fwgx?sf nflu o:tf] b'/L dxTjk'0f{ x'G5 hf] ;fdfGtof 

cUnf k|s[ltsf x'G5g\ / dfyLk§L ;dfgn] el/e/fp x'G5g\ . o:tf] Go'gtd b'/L sfod ugf{n] ;8s dfyL cjl:yt ;+/rgfn] 

;jf/L ;+rfngdf jfwf k'Ub}g . 

 

@=* ;8s ;'/Iff (Road Safety) 

;8s l8hfO{g ubf{ ;8s k|of]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]ustf{ dflg; tyf ;jf/L ;fwgsf] ;'/IffnfO{ Wofg lbO{g' k5{ . ;'/lIft ;8s l8hfO{gsf d'Vo 

l;4fGtx? lgDgfg';f/ /x]sf 5g\ .  

• ;8s  l8hfO{g lglZrt rfnsx?sf] nflu dfq ge} ;j} k|of]ustf{x?sf nflu ug]{ . o;df k}bnofqLx?, ljleGg 

pd]/ ;d'x tyf :jf:Yo cj:yfsf rfnsx?, :jrflnt ;jf/L jfx]ssf cGo jfxgx? h:t} aonuf8f, ;fO{sn cflb 

kb{5g\ . ;fy} ;8s kf/ ug]{ (crossing), kfls{Ë, ;DklQx? tyf glhssf a:tLx?df kx'Fr h:tf s'/fx?df klg Wofg 

lbO{g'k5{ . 

• rfnsx?nfO{ z'?d} :ki6 Pj+ e/kbf]{  ;Gb]z lbP/ ;Defljt hf]lvd tyf ult 36fpg] af/]df ;r]t ub}{ ult l;ldt 

ug{] ;+s]t lbg' xf] . ;8s l8hfO{g o;/L ul/g' kb{5 ls Ps rfnsn] cj cuf8L s] cfO{/x]sf] 5 eGg] j'em\g ;sf];, 

nfdf] ;dosf] l;wf v08 kl5 ltj| 3'DtL cyjf csf{] ;8s;+usf] rf]s (sharp bend or junction) jf nuQ} cuf8L 

r9fO{df /x]sf] v08 (summit curve) hf] ;Defljt b'3{6gfsf] :yfg x'g;S5 . 

• l8hfO{gjf6 ult tyf o:t} ultljlw lgwf{/0f ul/G5 . /fhdfu{ tyf glhssf ufpFj:tLx?df ;8ssf] rf}8fO{ tyf 

;8s ;txnfO{ 5'§ofpg] -jf ljljlws/0f ug]{_, rfnsnfO{ :ki6 b]lvg] u/L] ;+s]t lbg] h:t}M k|i6 / k|ToIf b]lvg] 

;+s]t, ;8sdf lrGx nufpg] jf k}bndfu{ (footpath) sf] Joj:yf h;n] ubf{ rfnsn] ult sd ug]{ ck]Iff ul/G5, 

o:tf sfo{x?jf6 ck]lIft pknlAw ;'lglZrt ug{ ;lsG5 . 
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• ;jf/L;fwgsf] e'm08÷nx/, ;jf/L;fwgsf k|sf/ -:jrflnt, O{Ghg/lxt_ jf ;jf/L;fwg tyf k}bnofqLx? ljrsf] 

4Gb sd ug]{ . hj b'O{ jf b'O{eGbf j9L ;jf/Ldfu{ x? ldN5g jf cross u5{g 4Gbsf] ;Defjgf x'G5 . o:tf] 4Gb 

x'g] ljGb'x?df rf}jf6f] l5rf]Ng] (crossroad layout) jf kl/qmdf 3'DtL (roundabout) jf Ps kl5 csf{] hS;g 

(staggered junction) sf] lgdf{0fåf/f x6fpg jf Go"gLs/0f ug{ ;lsG5 . 

• ;j} rfnsx?df ;dfg bIftf x'+b}g eGg] s'/fnfO{ dgg ub}{ sd bIftf ePsfnfO{ ;d]t ;xh jgfpg] lx;fjn] 

l8hfO{g ug]{ tf ls ;fdfGo uNtLsf] c;/jf6 pgLx?n] kf7 l;s'g\ . h:t} 7f8f] cf]/fnf] efudf l;w} emg{] k'0f{ 

gfnLsf] ;§fdf ;fgf] tick cfsf/sf] gfnLdfq jgfpg] h;n] ubf{ ;jf/L ;fwg ;8s lsgf/df otfpltx'+bf ;d]t 

klg sd dfq c;/ xf];\ .  

• ;fdfGo uNtL IfDo x'g] ;8s l8hfO{g ug]{ h;n] b'3{6gfx?sf] ;Defjgf tyf ltj|tfnfO{ 36fcf];\ . ;8s 5]p5fpsf] 

:yfg v'Nnf /fv]/ tyf x6fpg g;lsg] ;8s5]psf hf]lvdx?nfO{ Go"lgs/0f u/L ;jf/L k|of]u stf{x?nfO{ ;+/If0f 

ug{] cj:yf k|fKt ug{ ;lsG5 . 

#= l8hfO{g dfkb08 (Design Standards)   

#=! 7f8f] r9fO{÷em/fO{ (Vertical Alignment) 

#=!=! r9fO{÷em/fO{ 9fn (Gradient) 

lgolGqt r9fO{ 9fn (ruling gradient) eGgfn] To:tf] clwstd r9fO{ xf] h;leq /x]/ ;8ssf] 7f8f]kgf k|f]kmfO{n (vertical 

profile) l8hfO{g ul/g' kb{5 . o:tf r9fO{ &Ü leq /flvg' k5{ t/ 3'dfp/f df]8df (hairpin bends) r9fO{nfO{ $Ü df 

l;ldt  ul/g'kb{5 . lrq ^ n] &Ü r9fO{sf] :j?k b]vfp+5 . 

 

 

lrq ^M lgolGqt r9fO{ b]vfpg] /]vflrq -&Ü gradient) 

 

hxfF jf6f]sf] e"jgf]6 jGb]hsf sf/0f lgolGqt r9fO{ sfod ug{ ;lsGb}g Toxf+ l;ldt r9fO{nfO{ limiting gradient ckgfpg 

;lsG5 . l;ldt r9fO{ nueu !)Ü x'G5 h'g ruling gradient { eGbf le/fnf] x'G5 / o:tf] r9fO{ jGb]hk'0f{÷sl7g v08x?df 

dfq k|of]udf NofO{G5 . lrq & n] l;ldt r9fO{sf] !)Ü :j?k b]vfp+5 . ruling gradient eGbf j9L le/fnf] r9fO{sf] ;8s 

nDjfO{ #)) ld6/ eGbf j9L x'g'x'+b}g . o;kl5sf] gradient lrq * df b]vfO{Pem}+ Go'gtd !%) ld6/ nDjfO{sf nflu $Ü df 

emfl/g'k5{, o:tf] b'/LnfO{ recovery length -k'ghf{u[t–klxn]s} cj:yfdf Nofpg] nDjfO{_ elgG5 . 

 

 

 

 

lrq &M gfKg] lkmtf (measuring tape) k|of]u ul/ r9fO{ gradient lgwf{/0f ug{] 
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lrq *M l;ldt r9fO{ !)Ü (limiting gradient 10%) / Go'gtd k'ghf{u[t b'/L (recovery length) b]vfO{Psf] /]vflrq  

 

laz]if cj:yfdf w]/} 5f]6f] v08df c;fdfGo r9fO{ (exceptional gradient) k|of]u ug{ ;lsG5 hf] l;ldt r9fO{ (limiting 

gradient) eGbf le/fnf] x'G5 . c;dfGo r9fO{ !@Ü df l;ldt /xG5 . o:tf] cj:yfdf ;8ssf] dflyNnf] ;tx kvflnP/ gi6 

x'gaf6 hf]ufpgsf nflu 9'+uf lj5\ofO{g'÷5fKg' cyjf u|fe]n ug{'kb{5 . lrq ( n] !@Ü r9fO{sf] /]vflrq :j?k b]vfp+5 . 

c;fdfGo r9fO{ ePsf ;8ssf] nDjfO{ #)) ld6/ eGbf j9L x'g'x'+b}g . o;kl5 gradient lrq !) df b]vfO{Pem}+ !%) ld6/ 

nDjfO{sf nflu $Ü df emfl/g'k5{, o:tf] b'/LnfO{ k'ghf{u[t -klxn]s} cj:yfdf Nofpg] recovery_ nDjfO{ elgG5 . 

 

lrq (M gfKg] lkmtf (measuring tape) k|of]u ul/ gradient lgwf{/0f 

 

 
 

 

 

lrq !)M c;dfGo r9fO{ -!@Ü_ / Go'gtd k'ghf{u[t b'/L recovery length b]vfO{Psf] /]vflrq 

 

#=!=@ r9fO{ (gradient) sf] u0fgf÷lgwf{/0f 

r9fO{ (gradient) sf] u0fgf z'?df cg';'lr ! df b]vfO{Pem}+ PAgL n]en (Abney Level) sf] k|of]u4f/f lgwf{/0f ul/G5 / kl5 

cfw'lgs pks/0f h:t} 6f]6n :6]zg (total station) åf/f lj:t[t ?kdf lgwf{/0f ul/G5 . Abney Level sf] k|of]uåf/f vertical 

alignment lgwf{/0f ug{sf nflu ;'?df sf]0f gfKg] rf6{ cg';f/ k|rlnt kl/jt{g tflnsf (standard conversion chart) cg'?k 

Abney Level Vernier df &Ü le/fnf] (grade) sf]0f ldNg] ul/ fix ul/G5 . ;jeGbf klxn] Abney Level k|of]u ubf{ k|of]ustf{n] 

Abney Level sf] prfO{ j/fj/sf] staff df lrGx nufpg] / ;f]xL prfO{ ;]6 u/]]/ jf+sL ;Dk"0f{ v08sf points df klg staff 

;]6 u/L reading ug{] ul/G5 . oL b'O{ ljGb'x?nfO{ lsnf (pegs) 7f]s]/ ;+s]t lrGx lgwf{/0f ul/G5 / jf+sL ;Dk"0f{ v08df olx 

k|s[of bf]xf]¥ofO{G5 . 

csf{] tl/sfn] gradient lgDgfg';f/ klg lgsfNg÷u0fgf ug{ ;lsG5, 

 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =
Vertical distance

𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
 

 

pbfx/0fsf nflu !)) ld6/ t];f]{ nDjfO{df & ld6/ le/fnf]kgf r9]sf] 5 eg] &Ü gradient sfod x'G5 . To;} u/L ;f]xL ;'q 

cg';f/, @) ld6/ t];f]{ v08df !=$ ld6/ 7f8f] le/fnf]kgf r9fO{sf] cy{ klg &Ü gradient g} x'g]5 . 
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lrq !!M &Ü r9fO{sf] pbfx/0f 

 

#=!=# 7f8f]dfu{ l8hfO{gsf] l;ldttf (Design Limits of Vertical Alignment) 

v08 #=!=! df j0f{g ul/Psf] sRrL ;8s l8hfO{gsf] l;ldttfsf] ;f/f+z tflnsf ! df k|:t't ul/Psf] 5 . 

kxf8L ;8s l8hfO{gsf] dfkb08  (Design 

Standard for Hill Roads) 
% 

clwstd nDjfO{ 

(Maximum length) 

k'ghf{u[t nDjfO{  

(Recovery length) 

;8s ld6/ 

m 

;8s lkm6  

ft 

;8s ld6/ 

m 

;8s lkm6  

ft 

lgolGqt r9fO{ (Ruling gradient)  7 Unlimited  N/A  

r]tfjlgo'Qm÷clws r9fO{ (Limiting gradient)  10 300 985 150 490 

laz]if r9fO{ (Exceptional gradient)  12 300 985 150 490 

k'ghf{u[t r9fO{  (Recovery Gradient)  4 150 490 N/A  

k'n glhs clwstd r9fO{ (Maximum gradient at 

bridge approach)  
6     

kxf8L ;8sdf Go'gtd r9fO{  (Minimum gradient 

on hill roads)  

a. kSsL gfnL (Lined side drains) 

b. sRrL÷sfdrnfp gfnL (Unlined side 

drains)  

 

0.5 

1 

    

tflnsf !M 7f8f]dfu{ l8hfO{gsf nflu dfkb08 

;8s slxNo}klg k"0f{ ;dtn x'g'x'+b}g o:tf] ePdf kfgL hd]/ ;8snfO{ IftL k'¥ofpFb5 . t;y{ 5]pdf kSsL gfnL ePsf] 

:yfgdf )=%Ü / sRrL gfnf ePsf] :yfgdf !Ü gradient cfjZos x'G5 . r9fO{sf] gradient cnfjf jiff{sf] kfgL jUgsf] 

nflu ;8sdf kof{Kt ;nfdL -jfxgky ;nfdL efu_ cfjZos x'G5 . kxf8L If]qsf sRrL ;8sx?df %Ü sf] ;nfdL /flvg' 

kb{5 . 

 

#=@ t];f]{ Hofldlto cfsf/ (Horizontal Geometry) 

#=@=! jf/kf/ v08 -vGg]÷k'g]{_ (Cross Section) 

;8s dfu{ 5gf}6, hldgsf] :yfoLTj tyf ljBdfg hldgsf] em'sfjsf cfwf/df ;8ssf] tx sfod ug{sf nflu cfjZostf 

cg';f/ vGg]÷k'g]{÷ldnfpg] sfo{ ug{ ;lsg] x'G5 . le/fnf]kgf #) l8lu| eGbf sd ePsf] :yfgdf lrq !@ df b]vfP cg';f/sf] 

6]jf kvf{nljgf g}] ;Gt'lnt lsl;dsf] vgfO{ tyf k'/fO{ ljlw cjnDjg ul/G5 . tyfkL em'sfj (inclination) n] o:tf] sfo{nfO{  

lgb]{z u/]tfklg ;Dk'0f{?kdf cfwf/ rfxL+ gx'g ;S5 . ;Gt'lnt vGg] tyf k'g]{ sfo{df vlgPsf] df6f] k'g{d} k|of]u x'g] x'gfn] 

;8sdfu{df kl/df0f ;Gt'ng -mass balancing) sfod ug{ ;xh x'g]5 . eljiodf ;8s efl;gjf6 hf]ufpgsf nflu k'l/Psf] 

efunfO{ /fd|f];+u vfbg' k5{÷v+lbnf] jgfpg'k5{ . 

7% grade 

100 m 

7 m 
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lrq !@M ;Gt'lnt vGg] tyf k'g]{ sfo{ 

 

e"–jgf]6 tyf Hofldlto sf/0fn] ubf{ ;8s lgdf{0f sfo{df k|foM u/]/ 7\ofSs} ldNg] ul/ ;Gt'lnt vGg] tyf k'g]{ sfo{ ug{ 

;lsg] x'+b}g . hxfF jl9 k'g]{ sfo{ ug'{kg]{ x'G5, Toxf+ k'l/Psf] kbfy{nfO{ y]Ugsf] nflu lrq @ df b]vfPcg';f/sf] ;+/rgf 

cfjZos kg{] x'G5 . To;}n] :yfloTj / nfut ljrsf] ;Gt'ng g} vGg] sfo{sf] 5gf}6 xf] . 

hj em'sfj j9\5, ;Gt'lnt vGg] tyf k'g]{ sfo{ eGbf lrq !# df b]vfPcg';f/sf] k'/} hldg leq} vGg] (full bench cut) sfo{n] 

k|wfgtf kfpF5 . o;k|sf/sf] ;8s grnfPsf] df6f] ;tx (undisturbed soil) df x'g] x'Fbf k'/]/ jgfPsf] txeGbf jlnof] x'G5 

lsgls k'l/Psf] txsf] v+lbnfkgfsf] dfqf undisturbed soil txsf] eGbf lgs} sd x'G5 . tyfkL, k|fs[lts le/fnf]kgf df:b} k"/} 

hldg sf6]/ jgfPsf] ;8s ;'/Iffsf] b[li6sf]0fn] sd;n g} x'G5 . o;jfx]s hldgsf] w]/} lx:;f vlgof] eg] vlgPsf] df6f]sf] 

Joj:yfkg ug{ klg ;d:of÷sl7g x'g hfG5 . 

 

 

 

 

 

 

 

 

 

 

 

lrq !#M hldgsf] k"/} efu vGg] sfo{ 

 

hxfF 5]psf] le/fnf] efu sd;n df6f]n] jlgPsf] x'G5 jf sfl6Psf] efusf] le/fnf]kg prfO{ lgs} j9L jf pRr x'G5, tj o:tf] 

s6fO{n] leQf vl:sg] ;Defjgf x'G5 . o:tf] cj:yfdf lrq !$ df b]vfPcg';f/ 5]psf] hldgdf df6f]sf] tx tx ldnfO{ 

hldgsf] ;txnfO{ l:y/ agfO{g'k5{ .  

Crossfall 

Cross fall 
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lrq !$M hldgsf] k"/} efu vgL le/fnf] hldg l:y/ ul/Psf] (Full bench cutting with benched side slope)  

 

slxn]sfxL+ ljz]if u/]/ kxf8L If]qdf 7f8f] dfu{ (Vertical alignment) df cfjZos r9fO{ (gradient) sfod ug{ 8fF8f sf6\b} 

hfg'kg]{ x'G5 . o:tf] cj:yfdf lrq !% df b]vfPcg';f/ k"/} s6fgnfO{ cjnDjg ug{ ;lsG5 . o:tf] s6fg ul/Psf v08x?df 

;8ssf] kfgL jxfjsf] nflu gfnf jgfpg' / ;8sjf6 kfgL s6fpg] sfo{ r'gf}ltk'0f{ x'G5 . cGo b'O{ k|sf/sf s6fO{jf6 

jgfO{Psf ;8sdf kof{Kt cross fall tyf gradient sfod ul/ k|fs[lts jxfjn] kfgL s6fpg ;lsg] x'G5 .  

 

 

lrq !%M 5]psf] gfnf ;lxtsf] nfdf]÷k'/} s6fO{ (Through cut with side drain) 

 

h:tf];'s} cj:yfdf klg vlgPsf]÷sfl6Psf] df6f]nfO{ ;8s dfu{If]q leq g} Jojl:yt ul/g'k5{ . hyfefjL ;8s tntL/ 

kmfNg'x'+b}g . ;fFr} eGg] xf] eg] vGg] tyf k'g]{ sfo{ ;Gt'lnt x'g'kb{5 . olb o;f] ug{ dfu{df cj/f]w (restriction in alignment), 

r9fO{ (gradient) jf leQflt/ cUnf] (hill slope) sf sf/0f ;Dej gePdf vlgPsf] df6f]nfO{ 9'jfgL u/]/} ePklg glhs}sf k'g]{ 

efudf k|of]u ug'{k5{ cyjf ;'/lIft ?kdf Joj:yfkg ug'{k5{ . 

vlgPsf]÷sfl6Psf] df6f]nfO{ cg';'rL @ df JofVof ul/Psf] df6f]sf] jlu{s/0f cg';f/ Joj:yfkg ul/g'k5{ . 

 

Drain 

Cross fall 

Cross fall 
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#=@=@ vlgPsf] df6f] Joj:yfkg (Spoil Management) 

vlgPsf] df6f]nfO{ ljleGg r/0fx?df Joj:yfkg ul/g' kb{5 / To:tf r/0fx?df df6f]sf] Joj:yfkgsf tf}/tl/sfx? lgDgfg';f/ 

/x]sf 5g\ . 

• ;8s ;j]{If0fM of] ;8s lgdf{0fsf] klxnf] r/0f xf] . o;df vlgg] kbfy{÷df6f] Joj:yfkg clt cfjZos x'G5 lsgls 

;j]{If0fsf nflu h'g alignment 5gf}6 ul/Psf] 5 To;sf] k|ToIf c;/ vlgg] df6f]sf] dfqfdf kg{ hfG5 . dfyL v08 

@-s_ df pNn]v eP cg';f/ t6Lo jf pkTosf If]q eP/ hfg] ;8s v08df eGbf 8fF8} 8fF8f eP/ hfg] ;8sdfu{df 

vg]/ cfpg] df6f] sd x'G5 . To;}ul/, sfGn} sfGnf (contour) eP/ hfg] ;8sdf c? v08sf ;8sdf hldg vGg] 

cfjZostf sd x'g] / vlgP/ cfpg] kbfy{ klg sd} x'G5  . 

• l8hfO{gM ;j]{If0f h:t} l8hfO{gn] klg df6f] Joj:yfkgdf dxTjk'0f{ e"ldsf v]Nb5 . 8fF8} 8fF8f jf sfGn} sfGnf 

(contour) eP/ hfg] ;8sdfu{ l8hfO{g ubf{ ;8sdf vGg]÷sf6\g] sfd sd x'g] x'gfn] vg]/ cfpg] df6f]÷kbfy{ klg 

sd x'G5 . 

o d'Votof dfgj >d k|of]u ul/ lgdf{0f ul/g] ;8s l8hfO{gdf vlgPsf] df6f]sf] clws dfqf ;8ssf] cross 

section leq} Joj:yfkg ug{ ;lsG5 / cGoq Joj:yfkg ul/g'kg]{ dfqf 36\g hfG5 . d]lzgsf] k|of]u ul/ 

lgdf{0f ul/g] ;8s l8hfO{gdf ;8ssf] cross section leq} df6f]sf] ;Gt'ng ldnfpg Tolt ;xh x'+b}g 

hjls Toxf+ Go'gtd s6fO{ g} excavator nfO{ l5g{ rflxg] rf}8fO{ x'ghfG5 h;n] ubf{ k'g]{÷eg]{ eGbf vGg] 

sfo{ j9L x'ghfG5 . o:tf] cj:yfdf mass nfO{ longitudinally g} ;Gt'lnt /flvg'k5{ / ;f]lxcg';f/ 

gradient sf] 5gf}6 ul/g'k5{ . To;}ul/ l8hfO{gsf bf}/fg tyf mass haul sf] /]vf lrq tof/ ug]{ j]nfdf 

g} vGg]÷k'g]{ tyf lj:yfkg :yfg, dfqf, b'/L Pj+ mass sf] jrt tyf sdLnfO{ O+lut ub}{ Jojl:yt of]hgf 

tof/sf nflu lgb]{z u5{ h;n] ubf{ df6f]sf] Joj:yfkg ug{ ;xof]u ldN5 .  

• lgdf{0fM cGtt vlgPsf] df6f]nfO{ lgdf{0f r/0fdf g} Joj:yfkg ul/g'kb{5 . ;fdfGotof vlgPsf] df6f] hxfF y'kfg{ 

;Dej 5 To; :yfgdf tnlt/ kvf{n (toe wall) lgdf{0f ul/ jftfj/0fnfO{ gljuf/Lsg} of] sfo{ ug{ ;lsG5 . hxfF 

ef}uf]lns Jojwfgn] o;f] ug{ ;Dej 5}g eg] df6f]nfO{ glhs}sf] s'g} :yfgdf cf];f/]/ Jojl:yt 9+un] /flvG5 . 

lgdf{0fsf] >[vnfn] klg dxTjk"0f{ e'ldsf v]Nb5 h:t} ;8sjf6 w]/} dfqfdf df6f] vGg'eGbf klxnf toe wall kvf{n 

lgdf{0f tyf df6f] y'kfg]{÷Joj:yfkg ug]{ :yfgsf] olsg ug'{ kb{5 . lgdf{0fsf bf}/fg df6f] Joj:yfkgsf nflu lgDg 

j'+bfx?df Wofg lbO{g'k5{ . 

o k|fs[lts ux|fx? tyf ;dy/ hldgnfO{ g} df6f] eg]{ :yfgsf] ?kdf k|of]u ul/g'k5{ . 

o hxfF o:tf :yfgx? pknAw x'b}gg\ / df6f]nfO{ le/fnf]df y'kfg'{kg]{  cfaZostf k/]df ] df6f] y]Ug]vfnsf] 

txePsf] :yfg (areas with resistant bedrock) 5gf}6 ul/g'k5{ . k|fs[lts jf]6lj?jfsf] Go'g ljgf; x'g] 

ul/ lj:yfkg chutes k|of]u u/L df6f] y'kfg{ ;lsG5 . 

o y'kfl/Psf] df6f]sf] le/fnf]kgfdf ef/ sd kg]{ ul/ tx tx -benches_ ldnfpg'k5{ . o;f] ubf{ l;ldt / 7"nf] 

txx/m jgfpg'eGbf w]/} txx/m jgfpg' /fd|f] x'G5 . dflyNnf] / tNnf] benches efusf] df]6fO{ )=% ld6/ eGbf 

j9L x'g'x'+b}g / k|To]s lift sf] dflyNnf] ;tx l;t nueu ;dtn x'g'k5{ . 

o hxf+ df6f] s[lif e"lddf lj:yfkg ug{'kg]{ x'G5 ToxfF df6f]sf] bench profile o;/L ldnfO{g'k5{ ls To;nfO{ 

cGttM s[lif k|of]hgsf nflu k'gM k|of]u ug{ ;lsof];\ . 

o olb bench sf] dflyNnf] efu 7"nf] 5 eg] o;nfO{ kfgLn] lvofpg ;S5, o:tf] cj:yfdf df6f]nfO{ 5]Sb} 

kfgL jUg] 58\s] gfnf jgfP/ o;sf] ;+/If0f ug{ ;lsG5 . 

o sfo{ ;DkGg ePkl5 bench sf] :yfoLTj j9fpg tyf Iflos/0f /f]Sgsf nflu dflyNnf] txdf jf]6lj?jf 

nufpg' kb{5 . 
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#=@=# ;8s qm; ;]S;gsf cjojx?÷efux? (Features of Road Cross Section) 

 

lrq !^M kxf8L ;8ssf] gd'gf cross section ->f]tM g]kfn u|fdL0f ;8s dfkb08 bf]>f] ;+;f]wg @)&!; Nepal Rural 

Road Standard 2nd edition) 

 

jfxgky (Carriageway), eGgfn] ;jf/L ;fwg u'8gsf nflu l8hfO{g ul/Psf] lgdf{0f sfo{ ;DkGg ul/Psf] v08 xf] . hj 

;jf/L ;fwgx? jfxgkydf u'8\5g\, ;8s o:tf] jlnof] tyf l6sfp x'g'k5{ ls ;jf/L ;fwgsf] kf+u|fsf] 3if{0fjf6 x'g] IfltnfO{ 

y]Ug ;sf];\ . 

k6/L If]q (shoulders), eGgfn] ;8s jfxgkysf] b'j}tkm{ ;dfgfGt/?kdf km}lnPsf] ;8stx xf] . jfxgkysf] lsgf/jf6 

;8s km}nfj6sf] clGtd lsgf/;Dd o;sf dfkg x'g . ;fdfGotof shoulders sf] l8hfO{g k"0f{ef/ ePsf ;jf/Lx? u'8\gsf] 

nflu ge} lgDg k|of]hgsf nflu ul/G5 . 

• Single carriageway ePsf] ;8sdf b'O{ ;jf/LnfO{ Ps cfk;df kf; x'g]ul/ jgfO{Psf] cltl/Qm rf}8fO{ xf] . 

• s'g} ;jf/L ;fwg ljlu|Pdf jf s]lx If0fsf nflu /f]Sg'k/]df ljgf /f]s6f]s cfjfudg ;+rfngdf ;xof]u k'¥ofpgsf] 

nflu carriageway Joj:yf ul/G5 . 

• Carriageway df u'l8/x]sf ;jf/Lx?nfO{ s'g} jfwfJojwfg gk'of{O{ k}bnofqLx?, hgfj/x? jf cGo :jrflnt 

;jf/Lx?nfO{ ;'/lIft 9+un] cfp÷hfp ug{sf] nflu carriageway Joj:yf ul/G5 . 

;8sdfu{ (roadway) eGgfn]] ;8s k]6L / gfnL jfx]ssf] carriageway tyf ;8ssf] b'j}tkm{sf] shoulder sf] s'n If]q xf] 

. 

#=@=$ ;8s rf}8fO{ (Road Width) 

;8sdf slt ;+Vofdf ;jf/L u'8\5g eGg] s'/fn] ;8ssf] rf}8fO{ lgwf{/0f u5{ . hxf+ ;jf/Lsf] ;+Vof Go'g/xg] ck]Iff ul/G5 

ToxfF single lane ;8s lgdf{0f ul/G5, hjls w]/} ;jf/Lx? rNg] cj:yfdf 5 eg] Ps eGbf j9L lane sf] ;8s cfjZos 

x'g ;S5 . kxf8L ;8s hxfF k|ltlbg ;jf/L ;+Vof (vpd) !)) eGbf sd x'G5, g]kfnsf] w]/}h;f] u|fdL0f÷kxf8L ;8sx? lrq 

!^ df b]vfO{P cg';f/ ldNg]ul/] standard carriageway rf}8fO{ #=) ld6/ / o;sf] b'j}tkm{ yk )=&% ld6/ shoulders 

x'g'kb{5 .  

;jf/L ;+Vof k|ltlbgsf (vpd) cfwf/df carriageway tyf shoulder sf] rf}8fO{ tflnsf @ df k|:t't ul/Psf] 5 . 

  Carriageway rf}8fO{ -dL=_ Shoulder rf}8fO{ -dL=_ Roadway rf}8fO{ -dL=_ 

%=% -olb ;jf/L ;+Vof b}lgs $)) eGbf j9L ePdf_ )=&% &=) 

#=&% -olb ;jf/L ;+Vof b}lgs !)) eGbf j9L ePdf )=&% %=@% 

#=) -olb ;jf/L ;+Vof b}lgs !)) eGbf sd ePdf )=&% $=%) 
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tflnsf @M :6f088{ ;8s Hofldlto kl/lw (Parameters)  

 

#=@=% t];f]{ 3'dfp/f]kgf÷df]8x? (Horizontal Curves) 

t];f]{ df]8 eGgfn] ;8ssf] s]Gb|efujf6 3'dfp/f] lbzf kl/jt{g ug{sf nflu jgfO{Psf] ;8ssf] efu xf] h'g cfsfz÷dflyjf6 

plan df b]lvg] lrq xf] .  

df]8sf] Go'gtd cw{Jof; eGgfn] ;8s s]Gb|efujf6 Go'gtd l8hfO{g ultsf] nflu to ul/g] 3'dfp/f]kgf xf] . olb  df]8sf] 

cw{Jof; w]/} ;fgf] eof] eg] 3'DtLdf df]8gnfO{ ;jf/L;fwg k5f8L;g'{kg]{ x'G5 h'g vt/gfs x'G5 . ;fgf cw{Jof;n] ;8ssf] 

dd{t;Def/ nfutdf ;d]t c;/ ub{5g\ . lsgls o:tf 3'DtLx?df ;jf/LnfO{ k5f8L ;fg{ jf luo/ jbNgsf nflu a|]ssf] 

k|of]u ug{'kg{] x'G5 / ;jf/Lsf] kf+u|fn] ;8ssf] dflyNnf] ;tx j9L lvofpg] x'G5 .  

 

#=@=^ k'/} 3'dfp/f df]8x? (Hairpin Bend) 

;Dej eP;Dd k'/} 3'dfp/f df]8x? /flvg' x'+b}g . ljz]ifu/]/ kxf8sf] plx÷Ps} lbzftkm{ >[+vnfa2 df]8x? /flvg'x'+b}g . hxf+ 

pRrtd r9fO{sf] l;ldttf sfod ug{ o:tf 3'dfp/f df]8x?sf] Psbd} cfjZos k/]df o;/L lgwf{/0f ul/g' kb{5 . 

• Go'gtd le/fnf]kgf tyf clws :yfoLTjx'g] :yfgdf jgfO{g'k5{ 

• le/fnf] hldgsf] Iflos/0f /f]Sg, kfgL /;fpg] tyf klx/f]hfg] h:tf ;d:ofjf6 ;'/lIft x'g'k5{ 

 

kxf8sf] cu|efu eP/ hfg] ;8sn] 7f8f] psfnf] 5Ng lj:tf/} prfO{ lng] ug'{k5{ h;n] ubf{ w]/}j6f÷ >[+vnfa2  3'DtLx? 

jgfpg gk/f];\ . w]/}j6f >[+vnfa2  qmlds 3'DtLx?nfO{ TofUg' /fd|f] ePtfklg hxfF cfjZos x'G5 Toxf+ 3'DtLx? lgdf{0f ubf{ 

kfgLsf] jxfjnfO{ ;xh lgsf; lbg] ul/ jgfpg''kb{5\ tfls dflyjf6 ju]sf] kfgLn] tnsf] ;8s v08df c;/ gu/f];\ . lrq 

!& df b]vfP h:t} cJojl:yt w]/}j6f >[+vnfa2 qmlds 3'DtLx? agfOof] eg] dfyLsf] ;8sjf6 kfgL Psf]xf]/f]÷PsÝf hDdf 

eO{ aUg] x'G5 / h;n] tNnf] ;8ssf] v08df g/fd|f];+u lauf/L lbG5 . csf{]tk{m lrq !* b]vfOP cg';f/ w]/}j6f 

lznlzn]jf/÷qmlds 3'DtLx? l8hfO{g ul/of] eg] kfgL ;txjf6 jflx/lt/ aUg] x'G5 To;}n] ;8seGbf jflx/jf6 kfgL jUg] 

ul/ lrq !* df b]vfO{Pcg';f/ qmlds 3'DtLx?sf] l8hfO{g ul/g'k5{ . 

 

  

lrq !&M g/fd|f] k|of]u÷cEof;        

lrq !*M /fd|f] k|of]u÷cEof; 

 

3'dfp/f df]8x? (Hairpin bends) l8hfO{g ubf{ tflnsf # df k|:t't ul/Psf] l8hfO{g dfkb08x?nfO{ clgjfo{?kdf 

cjnDjg ug'{kb{5 . 

l8hfO{g dfkb08÷dfgfÍ ljj/0f 

(Design Standard) 

Kflnsf:t/Lo tyf k|fb]lzs ;8sx? 

(Municipal and Provincial roads) 
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Hairpin bends ljrsf] Go'gtd b'/L -ld6/_ !)) 

Curvature sf]] Go'gtd cw{Jof; -ld6/_ !@=%) 

Apex df ;8sdfu{sf] Go'gtd rf}8fO{ -ld6/_ %=% -$=% ld= rf}8f ;8ssf] nflu_ 

clwstd r9fO{ gradient -Ü=_ $ 

Go'gtd r9fO{ gradient -Ü=_ )=% -kSsL gfnf ePsf] :yfgdf_, !=) -sRrL gfnf ePsf] 

:yfgdf_  

Curvature sf]] Go'gtd transition nDjfO{ -ld6/_ !% 

tflnsf #M k"/f 3'dfp/f] df]8x?sf nflu l8hfO{g dfkb08 -Design standards for hairpin bends) 

   

b'O{j6f hairpin bends sf] Ps cfk;sf] ljrdf cyjf hairpin bend / curve sf] z'? tyf cGt b'O{ ljGb'ljrdf ;xh 

;+qmd0f (smooth transition) sf] nflu Go"gtd b'/L sfod ug{' kb{5 . cS;/ u/]/ circular curve sf] b'j}tk{m ofgL ls curve 

leq k:g / jflx/ lg:sg ;xh ;+qmd0f -smooth transition) sf] nflu transition curve sf] k|fjwfg /flvPsf] x'G5 . o:tf] 

cj:yf lrq !( tyf @) df b]vfOPsf] 5 . o; k|sf/sf df]8x?df cw{Jof; radii lg/Gt/ ?kdf kl/jt{g x'g] ub{5 / h;n] 

hairpin bend e} hf+bf ;8ssf] lbzf Psf;L kl/jt{g gxf];\ eGg] lgSof{}n ub{5 .  

 

 

lrq !(M $=% ld+ rf}8f ;8ssf] nflu gd'gf hairpin bend sf] lrq0f    
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lrq @)M Hairpin bend sf] lj:t[t lrq0f    
 

#=@=&  vfnL 7fpF (Clearance) 

lrq @! df b]vfO{P h:t} s'g} ;8s lsgf/ v08x?df j:t' tyf ;+/rgfx? ePdf ;'/Iffsf] b[li6sf]0fn] tL+ b'O{sf] ljrdf 

Go'gtd vfnLIf]q (lateral clearance)  sfod ul/g'k5{, o:tf] vfnLIf]q (lateral clearance) eGgfn] ;8s lsgf/ tyf 

pQm ;+/rgfx? ljrsf] b'/L xf] . ;8s cf;kf;sf ;+/rgfx? / shoulder lsgf/ ljrsf] b'/L ;fdfGotof ! ld6/ x'g'k5{ 

t/ le/fnf] tyf cK7\of/f] If]qx? hxfF cfjZostf cg';f/sf] k'0f{ vfnL:yfg sfod ug'{ lgs} dxËf] ;fljt x'G5 ToxfF )=% 

ld6/df 36fpg ;lsG5 . 

  

 
lrq @!M ;8s5]p cjl:yt 3/x? tyf shoulder lsgf/ ljrsf] vfnLIf]q (lateral clearance)   
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7f8f]÷tn dfyL vfnL:yfg (vertical clearance) eGgfn] lrq @@ df b]vfO{P h:t} ;j} e"ldut dfu{x? tyf dflylt/ 

e'm08LPsf] r§fgL (underpasses and overhanging cliffs) ;8ssf] dflyNnf] txeGbf dfyLtk{m Go"gtd % ld6/ x'g'kb{5 . 

tyflk, ljw'tLo kf]n tyf tf/x?sf] xsdf eg] o:tf] vfnL:yfg ;8s ;txdfyL slDtdf klg & ld6/ x'g'kb{5 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lrq @@M ;8s ;txsf] dflyNnf] efu / ;8sdfly aflx/ lgl:sPsf]÷e'm08LPsf] r§fgsf] tNnf] efu ljrsf] vfnL:yfg 

(vertical clearance) 

 

#=# ;8s ;'/Iff (Road Safety) 

gofF ;8s l8hfO{g ubf{ ;'/Iffsf laz]iftfx? ;dfj]z ub}{ dflysf] v08 @=^ df 5nkmn ul/Psf dfu{bz{s l;4fGtx?nfO{ 

sfof{Gjogdf NofO{ ;8snfO{ ;'/lIft jgfpg ;lsG5, h:t}, 

• l8hfO{g ult lgSof}{n ug]{ . 

• 7f8f] tyf t];f]{ 3'dfp/f] df]8df (horizontal and vertical curves) cf;kf; tyf cuf8L k|i6 b]lvg] ul/ kof{Kt b'/L 

sight distance olsg ug]{ . 

• df]8df uf8L 3'DgnfO{ ;xh x'g]ul/ transition curve, super elevation / hairpin bends df cfjZos ;8ssf] 

rf}8fO{ sfod ug]{  
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• dfkb08 cg';f/ parameters for gradient tyf ;8s ljz]iftfx? (roadway features) sf] kfngf ug]{ 

• ;8sdf kfgL lgsf; x'g] gfnf tyf ;8s ;'/Iffsf ljljw kIfx? h:t}M ;'/Iff cj/f]w (barriers), delineators  / 

;8sdf ;+s]t lrGxx? /flvg' kg]{ . 

• cfjZos :yfgdf ;8s ljrdf cj/f]wx? (median barriers), n]afO{÷j; :6kx? (lay-bys bus stops) / ;xfos 

jf6f]x? (service roads) lgdf{0f ug]{ . 

• k}bnofqLx?, ;fO{snrfnsx? tyf sd ultdf u'8\g] ;jf/Lx?sf nflu cfjZos k|fjwfgx?sf] Joj:yf ug]{ . 

 

$= cg';"rL (Annex) 

cg';'rL !M ;8sdfu{sf] psfnf] cf]/fn] /]vf+sg (Vertical Alignment) sf nflu Abney Level sf] k|of]u tl/sf 

 

 

                      

lrq @#M PAgL n]en (Abney Level) 

 

• Abney level  em'sfjsf]0f cyjf le/fnf]kgf gfKg tyf lglZrt 9fn  (Gradient) lgwf{/0f ug{ k|of]u ul/G5 .  

• rfk (arc) nfO{ cfjZos sf]0f jf prfO{df set out ldnfO{g'k5{ / b[Zo /]vf (line of sight) lgDgfg';f/ :yflkt 

ul/g'k5{ .  

• Abney level lnPsf] JolQmn] csf]{ station df marking stand -h'g ;j]{Ifssf] cfFvf x]/fO{sf] level ;+u 7\ofSs} ldNg] 

prfO{df lrGx nufO{Psf] x'G5_ lnPsf] ;xof]uL lt/ x]l/G5 .  

• Abney level mirror df /x]sf] buble ljrdf kf/L csf{] station sf] stand df /flvPsf] lrGx cross hair n] l7s;+u 

gldn];Dd stand nfO{ tn of dfly rnfpg' lgb]{z ug'{ k5{ / l7s;F+u ldn]kl5 ToxfF lsnf 7f]Sg] ul/G5 . 

Spirit level  

Eye piece Adjustable Graduated Arc 

Rotating Arm 

Vernier 
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lrq @$M Abney level sf] k|of]u4f/f ;8s dfu{ (alignment) lgwf{/0f 

Abney level eyepiece jf6 x]bf{ tn lrqdf b]vfOP h:t} 7f8f] tx 5'§Lg] (split in a vertical plane) b[Zo b]lvG5 . o;df 

tnlt/ b]lvg] nlIft j:t'tkm{ O{lut jf dfkg ul/g] lrh jfofFkl6 sf] sighting tube df /xG5 . dfkg ubf{v]/L, nlIftj:t'nfO{ 

l;wf /]vf (horizontal line) df kg]{u/L ldnfO{G5 hf] sighting tube sf] cGtdf /x]sf] objective glass sf] dWoefujf6 

bfofF jfofF rnfO{ ug]{ ul/G5 . x]g]{ j:t' (eyepiece) nfO{ cuf8L k5f8L ub}{ nIfdf s]lGb|t focus ug{ ;lsG5 . hj of] 

;DkGg ul/G5, protractor nfO{ bubble ;+u ldnfpg 3'dfO{G5, bfofFtkm{ b]lvPsf] sighting tube tnsf] b[Zo l;wf /]vf 

horizontal line ;+u ldnfO{G5 . t;y{, protractor df b]vfOPsf] sf]0f Abney level jf6 nlIft :yfgsf] le/fnf]kgfsf] sf]0f 

angle of slope xf] . 

 

 

lrq @%M Abney level jf6 x]l/g] b[Zo  
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cg';"rL @M 5]psf] le/fnf]kgf (Side Slope) 

cg';'rL @M df6f]sf] jlu{s/0f cg';f/ vlgPsf]÷sfl6Psf] efu cut slope sf] le/fnf]kgf sfod 

ul/g'k5{ . ;fdfGotof df6f]sf] ljleGg jlu{s/0fx?sf nflu k|of]u ul/g] dfg (values) lgDgfg';f/ 

/x]sf]5 . 

qm= 

;= 

 

df6f]sf] alu{s/0f 

l:y/ cut slope (V:H) 

breast wall ljgf cyjf 

;fdfGo ;+/If0f sfo{ 

gul/Psf] cj:yf . 

l:y/ cut slope (V:H) breast wall  

nufOPsf] cyjf ;fdfGo ;+/If0f sfo{ 

ul/Psf] cj:yf . 

1. 

 

 

 

df6f] jf af]N8/ ld>Lt df6f] (Soil or 

soil mixed with boulders) 

a) l57km'6 af]6lj?jf (Disturbed 

vegetation) 

 

b) l:y/ r§fg dfly nx/} /x]sf 

af]6lj?jf (Distributed 

vegetation overlaid on firm 

rock) 

 

 

 

 

a) !M! 

 
 

b) r§fgL efusf] nflu 

7f8f], df6] efusf] nflu 

!M! 

(Vertical for rock 

portion, 1:1 for soil 

portion) 

 

a) %M! -prfO{ # ld eGbf sd_ 

$M! -prfO{ # b]lv $ ld ;Dd_ 

#M! -prfO{ $ b]lv ^ ld ;Dd_ 

 

 

b) r§fgL efusf] nflu 7f8f], df6] 

efusf] nflu dfly a_ df pNn]v 

ul/Pcg';f/ g} 

(Vertical (for rock portion), 

Same as (a) for soil portion) 

 

2. 

3gf h+undf x'g] df6f] jf af]N8/ 

ldl;Psf] df6f], dWodr§fg tyf 

shales df6f] (Soil or soil mixed with 

boulders in dense vegetation 

forests, medium rock, and shales) 

@M! 

 
%M! 

3. 

leqlt/ wl;Psf] s8fr§fg, emg s8f 

r§fg tyf shales df6f] (Hard rock, 

shale, or harder rocks with inward 

dip) 

$M! b]lv !)M! 

 

cfjZos gePsf] 

(Not needed) 

 

4. 

dflysf] qm=;= # h:t} t/ jflx/lt/ 

wl;Psf] 6'6]km'6sf r§fg÷ shales 

df6f] (Same as #3 but with outward 

dip or badly fractured rock / shale) 

@M! 

 
%M! 

5. 

Conglomerate / cToGt sd;n 

k|sf/sf] shales, jnf}6]r§fg h'g 

;lhn} jufO{G5 cyjf lvO{G5 

(Conglomerate / very soft – shale / 

sandy rock which erode easily) 

 

Iflos/0f Go'g ug{sf 

nflu 7f8f] s6fO{ 

(Vertical cut to 

reduce erosion) 

 

%M! 

tflnsf $M df6f] jlu{s/0fsf cfwf/df 5]psf] le/fnf]kgf ->f]tM Mountain Risk Engineering Handbook) 
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df6f] jlu{s/0f ug{sf nflu lj:t[t ljj/0f cg';"lr # df ;"rLa4 ul/Psf] 5 .  

 

1

1

5

1
1

4

2

1

3

1

5:1 slope

4:1 slope

3:1 slope

2:1 slope

1:1 slope

79°
76° 72°

63°
45°

 

lrq @^M le/fnf]kgf s6fO{ cut slopes sf] ljleGg :j?k b]vfO{Psf] lrq 

 

  



k|fljlws b:tfa]h ! – sRrL ;8s l8hfO{g  RAP3 MHLR 

clGtd d:of}bf   21  

 

cg';"rL #M df6f]sf] jlu{s/0f (Soil Classification) 

tflnsf $ df j0f{g ul/Psf] df6f] tyf r§fg lgwf{/0f ug{sf nflu lgDgfg';f/ tl/sf k|of]u ug{ ;lsG5 .  

 

df6f] jlu{s/0f 

(Soil classification) 
lkmN8d} kl/If0f÷hfFr (Field test) 

sdnf] df6f]  (soft soil) 
anf}6], sdnf] jf oL b'j}sf] ld>0f ePsf] df6f] . &% ld=ld= eGbf dl;gf] u|fe]n 

cflb . o:tf df6f] ;fwf/0f vGg] cf}hf/x? h:t} lks, a]Nrf / sf]bfnf] k|of]u ul/ 

vGg ;lsG5 . 

s8f df6f] (hard soil) 
cln s8f vfnsf] tyf vFlbnf] df6f] h;nfO{ cln an nufP/ ;fwf/0f vGg] 

cf}hf/x? k|of]u ul/ vGg ;lsG5 . &% ld=ld= b]lv #)) ld=ld=;Ddsf] u|fe]n, 

k'/fgf 9'+ufx? 5fk]sf] ;8s÷af6f] . 

;fwf/0f r§fg  

(ordinary rock) 

 

r'g9'+uf, anf}6] 9'+uf, g/d ;lDkl8t (conglomerate) h;nfO{ u}tL (Pickaxe) sf] 

k|of]un] k'm6fpg ;lsb}g, kq] r§fg h;nfO{ emDkn k|of]u ul/ tnjf6} ;lhn} 

km'6fpg ;lsG5, #)) ld=ld= b]lv %)) ld=ld=;Ddsf 9'+ufx?, leh]sf] cj:yfdf 

eGbf ;'Vvf cj:yfdf km'6fpg ufx|f] x'g] r§fgx? cflb o; ju{df kb{5g\ . 

dWod r§fg  

(medium rock) 

 

o:tf r§fg ;fwf/0f cf}hf/sf] k|of]un] 6'qmfpg ;ls+b}g / k'm6fpg 3g tyf l5gf] 

g} rflxG5 . s8f conglomerate, gbL lsgf/sf 9'+ufx? jf %))ld=ld=eGbf 7'nf 

9'+ufx? O; ju{df kb{5g\ . s]xL s8f r§fgx? h;nfO{ ;'Vvf cj:yfdf km'6fpg 

ufx|f] x'G5 t/ leh]sf] cj:yfdf cln an nufP/ 6'qmofpg ;lsG5 . 

s8f r§fg 

(hard rock) 

 

Hand drill k|of]u u/]/ jf 3g / l5gf]sf] lg/Gt/ k|of]u4f/f 6'qmfpg ;lsg] r§fg 

o; ju{df kb{5 . tyfkL 3g / l5gf]n] r§fgnfO{ ;–;fgf 6'qmofp5 dfq, 

;fdfGotof km'6fpgsf] nflu xft] l8«n  (hand drill) sf ;fy}  feather / 

km];f(wedges) x?sf] cfjZostf kb{5 . 

bnbn÷lxn] df6f] 

(marshy soil) 

 

kfgL hDg] sf/0fjf6 jif}{el/ leh]sf] tyf lxnfDd] cj:yfdf /xg] df6f] . o:tf] 

df6f] g/d / bnbn vfnsf] x'G5 . 

 

 tlnsf %M r§fgL] s8fkgfsf] If]q jlu{s/0f (field classification of rock hardness) 


