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j- T s h&lFinﬁ N Geometric des«‘gn features
- Tyaffic controt —or Safety- /’,52{\

3« Efficlent tafic mouvement - —-"*r:
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1. TiaofHfic volume Study -

aIs the number of uehicleg c'rc)ss?ncj at o quﬁc_tkk

Secton  of the voad pev untt time . (veh/hr)
Qe passenger cay  unit (Pcu):-

™ is a conversion —factor conuerh‘ng alt

Htion of vehicle into single  unit-

PcuU @lu&s:—

N
Cca¥ — |
QAW - o5
3W - 1.5
Buses - =

Heavy weight tracks — i

Bullock cort - ¢ (ov) §

Hfghwaﬂs .

of Po.vemen'l:

the classthca-
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Methods of cond,uc-h‘na Haffe volume study:- -

' O
t+ Monual mcethod:- A
- v e , o _ o . -
' [ | ) «— O
Time SMW EMW I
rC-.j'cte:: Auto | QW | 3w/ cayY . >
! - 8:30 2 l % referena lcne) i

Aducmmges: h x. {—)L i
I. Clacsiication of uehicles 'S FOsStb\C . j; T
ot -+taffc ot the ntersection is

R
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2- pirectional  Movement
possible

2+ pisaduvontagest -

1. Longer - Pe)r"ods i< not Possible

Q- Dvfcuit o conduch‘ncj-- on . bad wheather-

a. Mechanical method: - un
| B‘j usimj Cinstruments ke Mé%ne—b‘é cleteciors, L)('tfcl.sonig ‘

veies.  Oh clecttic cells N
device, PhOtO - onumatic tyres

leihﬂQdéd.m
- $ Countwmr.

_These ave | cod led ALI{‘OI'Y\Q’H C dﬁ«f@cﬁna sCou_r’r@\rs_.
‘Aduaﬁtmg,e,sz»
I~ Lonqer Pev?od S Possiblc
Q- Pass‘\ble {0 conduct 0 bad weather
pisadvarnrtoqes: -
1. closstheeion  of vehide S not  possible
Q- ™t fis nc-E Fogsfbte “the divectional moueament of trofhe

at the Trtevscchan.
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L3 ‘o
Hourhj volume | @

7 dayg per | hour interval

7XQ4 = 168 hourly volume.

v M&X-] S~No-/ Hourly volume
Y highest hourly wvolume
afd highest hourly volume

— The 3oth houﬂj volume Is considered as deg‘gned hourl

volume -for ceometic —ﬁgcdﬁres ot e—h‘ahwmd.

RQPY@SQH‘K‘CIHOD of taffe volume dodta ~

t+ AADT — Anpuad Aueuqe Dn‘qk! Harfhce -

Total number of vehides mou«"ng in ' year

f— e

No. of dcuds N o kJQO.Y‘

X+ ADT - Average Dt\ahj treeffe -

Number of Ushicles moving (N Sdrvey P_eﬂod

{r

NO: OfF dcnds ah .sumg .

Morning Evening
peok

\ 4  pea
4 (
) P o\L"do%\)1
Traxfie T N es® E\g‘;ﬁ:j 2;\31;; 2
vowme | 1171 | I
s #9720 Sz
“ = Hme  hv(day) “ N

S Peed S“tl.ldtjz -
Pe sPot Speed stqd-j
Qe SPe@d and DG'G.Ij S‘b.ld'j

Spot speed  study:i-
The instontaneods  speed of o vehicle ot o partcda

[

secton of the voad IS known as sPo"c speed -
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Methoeds of spot speed  studyr- | S

|- Pauew\en{‘ mwk(‘-ng " method - j
usvg\;l;g A

-this avea. A

x y | -

2 R EMmoscope method i~ b

pl&ced ot an oﬁcate ot ys® o «

3 Rador Gun:.-

Cumuladive Frequency “able: ~

SN0
1

AN
3.
q.

ENdscope (s a ' L-Shaped mirvey  box, mivror Is O

2—-FHFF:‘1“ -

X Y

as® mirror

<——1o0m>
v

. | . > 7 _

Tt works under  the P'r‘mCt'Ple of Llaser vowyss

cumulafive

speed Mid point  Notof wehides oo ) ’
class of and / q H / r@@c’/\)ﬁ{m}}
@) apeed Frequen '
Range ! ' Y C\j
(kmPpPh)
Q0-25 Q95 veh 2 X X !
26 - 30 285 vebs © Y oAl
3t —~ 3¢ : )

veh 4 = 36:5 kmph
veh 2 = 23 kmph
veh3 = 83 kmph

Vehy = '

{
‘
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—fov  sede- speed “ﬁ‘ﬂd?ﬁfg the speed (mits “for  traffic maulcch‘of

1

Dyaw oo ara.{ah between cumwadhive o'/- eFr&c}lp&nc:H anad mial Fm‘ﬁt “

T

ag -5 =

100
e |
; _—
gs™ Pe ceptile SPQE“\D&T SPeed nwm
c:umutoﬁu(r gst3- L L0
- b7
fﬁ‘aq/ucnc.j
(Y

ced
, sofe sp

4
> D“—’—S“Qn S

o
gth :
PEYCE'nﬁ le
speed

Po\n—t— of sPeed
Y
mMadium speed
th
48 percentiie speed -

Specd  below which aqs®. of uchicdes wavel - TE 1S

used ac deS\‘gn SPeed in Geometric —featuwres of highwo..j

gzt Pe'rcen-h‘ (& sPeczd 1

www.CivilEnggForAll.com---

2
]

The SPeed below &sv/. of uUehicles -Havel-

OM

Therefore s knouwn as Sofe SFeed‘

ED.FR

isth peveentile speed i~

H
d—
0
c
:
D

The speed below 15/ of uchicles -towel-:

“+o —fnd  the towev speed (imit On Mauior htahmJj%dltﬁg

Z
Such as CXpYESS W :
> e oy . =
Average s P@ed or  Mean s Pe@d 1~ -
- Time Mean sPeo;d - ,
The arithmatic cuevage of spat s Fcé_ds of vehicles n/
fkl

Y,V tV3, - - - - Uy are QPo-t gFeed of vehicles

V + - e~ =
speed = 1TV U, ~Vp

n |



Specd and Delay study:~

Tt gives  vunning speed

specd  QMoOUNt of delay fequency of delay -
' Genevally Delays Qe <o

method are best SuMable |

de,{cnj between -the -0 stodj‘ons.

i) Fixed deloy &) o,pevo:h‘onoj

ypes
;‘;—; Test cor‘meh‘\od (oY) mou\nCJ car

for speed and  delay study -

Originate Destinate  Study -~

1. Fo¥

vood Nnetweork -

a- 1o PlCU\ the

3. P\cf\ “‘the

y- The home imteruiens method  is  best cuitable
s- pesire lnes are  ploted In this  survey.
> 3¢
166 pcy = 1 cm
100 P2

pesire line

—s width of desire tine (s

wips in  both divections

» ~
TIotersecton: -

o s classified into +wo

) Tntersection ot Ovade

2) avroade sepcurod‘ad Intersechon
. ,
where the -boffc is Nv?ﬂ?

EXI- Fly overs, cloverleaf

Ouevall

) : - 400 N -
P\arm\na of o —transPovfahon ﬁdlrhd <uch as Hefro

achedule of didfforent

p ropo +tonal

SF&d variation of

and comses of

modes of H&nsloovfodfon-

200 Péu

to the number oft

types

ot drfferent levels
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Intevsechon ot Grode! -~ @

Tvaffic 1S m0v?n<3 o= one level at intevsechon .
Different -types of- ifteysechon at carad@, Qe :

1+ T — intersechon- T
Q- cross - inkevsechon -
3 Stoggerd Intersechon Jj' ;
Y. Skewed Drtersecton . N

5- skewed cross Intersecion X
&6« skewed s—h:\cagered TIrtersechan S

7 Y- TInhtersection y , . J/\ L_
& Multiple Intersecton % | B (?N

con€ticd

consicler a_Tight angle and  controled  Intersection :

N ——

. Bf both the yvoputes ar <wo way bBaffic —the ~total No-
Of- contlict polnt are oy,

L P one of thé_ oad  is one way the total numbcey of
coflict points  ave. (-

3+ F both athe voods are obhe way the number of conflic
poins are 6.

\

constder

EXH: TWO  mauor  yoads cyosSing a  urban ara "fbrmfnﬂ_l a
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Wnoontiolled  Intersection. The nNumber o€ contlict Poa“n'ﬁ
When  both  +he  voads Are One way is %' and when
both +the ~vyoads are -twp way s 'y’ then e votio
X to Yy s '
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SNy

o N\ .
2- Gvade S@’nvct&ed Thteysechon L

Q

cloverteat Tatercection: -
| Tvatfic 1S Mot nca ot different  levels at— the rmrse@%

O

.

cuch intersection 18 Called  Gvode Sepavered Trhevsection -

~ \ "
Ex: - cloverleaf intersechon O

("
Clovey leat Trteracction: -

This 18 ih ground euek

This voad ot h?cﬂhﬂ tevel

— TN clover leaf intevsechon, conflict points is ze© and
De\aﬂs are  zevo .
Limvach onsy —

Tnital cost s h(*(ap\.

S EXe of
Rotary Trrtevsechion (Intersechon ot Gwade ) <

—

/ i ) o moue
Al the Nehides ot votovy intevsechign O

one divection-

J@
A

P
L
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—>The -terms used for the constbuchon ot Rotar Irrtersechc ‘?

&)

2. M cmale_ — The angte  between -the Pcd‘h of avehidl
en-(mvin% the votory and another vehz‘de;
Nuina the Yotary ot Aadiacent yood .

;. 93523_'3— 5_333% — 30kM —for Urban, YO kM ~or Taral:

For smooth -flow of traffec -the UUG’-CLUU\CJ C\ngle Shoul(%
be smadl but- not less "H‘\Qh 1s©

S-w distance (or) ‘uuecwa‘nﬁ tength (L)t

The distance between  ~two adjacent r‘rﬁavsech‘ng

YOads «+  The minimum we&uwa length s 30m “for urban

areas aond  mMiNimum wecw!‘nﬂ length s 4§ m for yuval

areas -
4 practical act o{l the Rotary 1-
- - :
Qp = 280w (1+ =) (1* ..g_)
i
L
N o= width of uueaw‘ma Sechon -
e = avg: wtadth of the voad ot 4he en-tnj and exit -
P proporton  of wecwhmJ ke
p = ‘t\}mt‘na and  crossing  traffic

'DO\/\/NLOA‘DED FROM-www.CivilEnggForAll.com,

L= uueo,umca distance and quo_ut‘ncj length -
Uk)eou‘mcj Mmeans ’“&“3‘”? and d“uerﬁ\m? of- vehicles -

he pra.ctical copacity  ©F the Yotary is dependent
bﬂ the  Minimum Copcmt‘hj of 4he  indiurdual Luequx?)g
Section.

Supev clevahion is h¢~{— 'r@_q,w“V@d oF Tthe "0*0\“&1
intersechon «



Radius at the exist should be more than the radius

at the chtry
Qo{nmd s unswitoble l)l\'(l Pedest‘?dﬂ Haffc s ..fOJQG;
ii) Hoving more number of Slow ‘moving \ghtcfes-

i) ch%ma more than 7 approach voods:

Ex:- A Yotory = is Prouided with auerage  enty width 8:4ym
width  of Wweoving seclon (UM, Llength oF weauing |
Secton 3sm- The Crogu‘/\a Haffe and ol traffic on the
weau?ma cecbon are 1000 and 2000  PCU/hy The prac~
gefae! Co.tbac?‘hﬂ ot Yotary

' =
N o - ssow (1+ &) (1 £)

P
)+ AW
L
w= 1y m
L= 35 m
© =B UM
% .
oo crossing tffc _ w00 _ oo
—total tracffic , 2000
Qp =
T L
35
= 373333 PCU/hr-
N o N

Signal Designt -
Time _
1+ Fixed —b:aP@ (FT) Srcanal€~

mebsters  approach o d&gtgﬁ of FT signals

| - Y L Aot
considev o CYOsS IMtereechon where a Shaight -Rc

S peY mtted -

Sy
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L~

- “)
)+ conduct traffic volume S"tudtd -+t find pormal Flow and
sSoturohon ~How (S)- @

2 Normal £low s the “raffic  volume during design hows

are peck hours: (Pcu/pv)
3- Saturahon -lowy  is  calculated by usu‘ng sas wy where
"Wis width of the wvood in meters. (Poushr)

é;ct— Find the vyortio betweeh pNormal flow ta saturahon
Fow -
A Ya = = ;o Iy = e,
a =
¥ = a9,

4+ Total (a3t -HAme per cyecle = 2n+R |
i j: = ——
- L= 2M+R # | %:

where,  n= no. of —fces

- R :» All.red -time -for PQdG’S‘{“! ian CY‘OSS“')Q
5- Optcal cycle signal  tength, ¢ = rsi+s
. 11—y

6. Gween -tme —fur A -voad, Gp = Ya Cc,—1)
v

T- Gveen Hme —for B-voad, Gz = Ye (o - L)
' Y

8- Gwveed time +Hpr A-vood = Red Hme
q. Gwedn +Hme for B-voad = Red tMe Of A -rood:

of 8-voad

Io. provide amber Rre +wo <ceconds —“for coch face:
H- The boffic volume  moving 0 the ~tme period  of
Oph‘mum signal  cyde (ema«m as  Gween Hme, ts  lknown as

Sxturodbon Flow ¢
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Ex) Tn signal design  the sam  of  voos  of  novmal Hlows
4o acwabon flow 18 o5 and the -total lost time per C
cycle S  iDsect The -'Opﬁmum cyde lenq(-h N Sec g

A) Y- 0§

= 10 SecC
Co = 1-SL+5S
e |
= s (10) +5
1 —0'S
= 20
oS
C, = HO sec |
3 Ry PN \ + an

Ex) For de,g‘\(aning o <wo Phasa fxecd BmMme Seﬁnn.l ad
inrtersection ho_v?na novth  south and  east west YOA4S
- wheve st«oﬁqh‘t’ ‘roffic onlvj Peffh‘ct%&d~ he me (oSt per
cyce s 2sec the cyde Lcngi—h as  per webstey appyo-
och .

;;9 N S (=3 w

DeEsign Lo
houY (‘P_,C% 1600 700 Qoo
volume \ hY
Scchuvation 2500 2500 3000 2000
low «( PcY
Hlow-(£LY)
ipoa )
= 1228 = oy
A) < Y onth Q500 \y - oh (max ulie)
N...
Teouth = 9% - opuos
Q500
T X H
E-wW
Yoot = 252 = o-(8
3000
Y= Vm—s -\”\fe,w
= 04+ O3
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900

)

i~
-y
!

J

I*sSL+ S

Ty S. LS 12 sec.

= -5 (12)+5 @

) - 07

= 766 SeC-

Ex:t~ AN intersection &PPTOO.Ch the novmal -flow Yade (060 Veh -

- hy
and  scturation Flow  vede 2800 veh/py , optimum signal cyete

tength s A0 cec, Green vato —for the glven approach yood
0SS ihat i€ the orHical Co.f)dd‘t'-j of the QPP|'0QCh sood ANC
AVevage  oieclay  per JUehide ander this congtions -
A)  Normal Flow, q = (000 veh/phy c. = a0 sec
Saduration £low, S = 2800 Veh/hy

The capactty of the voad = satwahbn -flow x Green vadto

c:sx(‘3 He )
CO

= 39Q0COXO'SS

= ISUYO PCU/,

Gvreen vaho = 9

S

9 = effechve av&éh Hme
ce = Optimum  stgnal cycle length:

. Gves” perioc” 4

5 7 — tost tme
* = AL - Totad

— effechve 9 veen tme, g G"v;.'; Hme

= G gme T Aftn‘me

N opeloy () = == 2] N

2

|~ Normal -flow (=)
pormem e LV
Saturafion £low (S)

PR
= Ao [t - 0=$§J
2
| — 1000
2800

= IY:sT Sec

4t up losthw
- T CS"tcL p !
+ cleavance losth
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$icjncﬂ Coordinaction -
R LI

— 8
i rrir

A

There ave -four Hpes of signal coordination s there:

i« Simultanceous SHS‘tzsm:P

K™
\
N
o

RIES IS

Tn thle system o shows <he same Indicotion OF Fhe

Same HMe ot alt the it Yse c-h'ons -
® e & O

[ | S ) G ) G )

B § e 1 e I s O

+, G G G G
R R R R

A

condibions: -

i« AU the intersection ‘shoutd be va?dad with fxed
me  signals - vy .

Q. opﬁmum s?gng_[ vcﬂcle tength (_Co) shouwld be Same ~or ad

-the Totergsecton

R AHernote  system: -
A group of slgnals shows -the opposite clireehsan

‘Ndilcation ot the <ame tme-

A
e B e O L N
Q
+r, = & G G
‘ R R R R
Conditions i~

. ALl the Antersecion should be  provided with fAred tMe
signals (F-T)
- OF-tt"mum signal cycle tength (Ss) cshould be same Hor oy

the Tnterscchon.

-
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DD 00

=y Sa‘mPie pfegress{ue s-:{S‘f'Qm:r @

: §
Each signal Sﬁjs-tem s a fixed tMe Sl\canq) but havinc

dfferent sfar\al Ctjcte tength o cdifferent INtersechons:
_J [ R I B L~
‘_’7 a1 11

Gy G/ /R O‘/R
(co), (Co),_ &o), CCo),4

cOnditons: — .

- ALl the intersections are PTOv'ded whh Afixed -tme Sigrals—

] u

Q. C,

Lo FElexible Pmcjvr&ssiue syshsmz ~

Lt & possible +o Chcu'nae length of the cycte and

Hme schedule @ @oach  intersectian .

condrtions: - V

I+ Al the  intersection  sections ave  not provided  with
Gxed Hme sgnals .

2 c, O a porticular intersection  witt pot Same.

Note @ -

Most effictent SjStem S ~flexible _pvogvess‘me_ SKJIS“QM-

- plodes -

Canc?H ot the Highwey @ -
™THhe Moaximum o ofF  vehicles that the yoad can

Qccomodote .

Design CO,PO._CH‘LJ L -

“for AUl  the iIntersechan e not Same for all inkersech

DOWNLOADED FROM www.CivilEnggForAll.com,

The  moximum  No: of vehlcles that— can pass ot particul

secchon of yood duﬁnq i hout (ovhout any de(cuj under gluen

vood way conditions ond traffic ot ons.



1000 V
C = e—_—
N :g t:@/
v o= SFeed vehicle in kah ==
s = S’DCLCQ head  way n m
c = ccxpacrfuj in  pcV/hr/lane (or) Veh/hr/lane
Space_ heod way -
Distance between +wo successive vehickes ' o traffic
Sthream -
S = SSD + L (vehice length)
S = (lLag distance + Break distance) L
S = (6:Q78 V& + _V* YL
asy+
where
Vv o= \)e,loci-hj in  kmph
+ = +otal  veaction tme of the driver 0 SeC
+ = longitudinal  coefficient of fichion -
Y ¢ N : N h “ S Cd
Ext) A single line €6 uni-clivechon hnghuocnj has a design SP
| ' 9§ SeC
of 65 kmph: the total veaction fime of he driver

Aig- length ot

section (F=0-4)"

(ot) Pcu/kr/ian

A  Gived

S

+the vchicle

e .
s‘oeed = 65’r<mph L=sSm
» | f=0-y ' ™
+ = 2FSCC
tooo V
c= 1°
<
S = €D 4+ L
= (0278 Vt -+ )+t
asyf

C

= YS4TIS+ Y. S8t S
= Q.75

~ loooX 65

< 70837 Pcv /hr flane .

Q75

sm.- The Ccoeffcent o tbncgﬁudrfkd

The Co.Po,c\hj of —the vood iength of vehfhrfiacc
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Basic CC"PCLC“H (ov) theoribamid cnpd_avhj 1~ @
The maximum no: 6f vehides -that can pass out at o
g luen seccbon of voad d un‘ncJ Oone hour under idenl Yoaod

woas condilon ond Tradfle condi-ton .

C = (oo V s
= .

V= SFGQd of v'in Krph

Y R

s = Spqce heod way in "m
S = gsp+ L
.:((a;d distance ) + (Lena'("h OPPKV‘) L

—

— 0287Vt + L

"b‘f'?—\
+t = BHme yeactsn of dJdrivey

The -otal reacton +Hme of the driver (s 0.7 scc.

Exi) The theofitcal copocity of A toffic (ane  with o speed
o “okmph ond  avg- length  of the vehicle ‘Sm (s

FQ V=40 Kme
+t = o75ec
LS mMm

S =ssbD + L

i

LD+ L
2(0 218 XYOXO) ) tonS

S = a8y “ : ' : ~
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- 1000 o
C = 00X M0 - 21289 PeU/br /hane

12784

P-3 MNo- 7o
be S=20mMm
V= 6Go KMF})

C = lOOO v 1600 X &0
—_— = " = 2000 PCU/ky I .
< = [lane



TRAREIC SIGNS

L™

Actdrdu‘hg ‘o Tndfan motor

vehicte act thaffic Signs

dvﬁ Sluided It 3 ccztcgor?@s-

[ R(‘lgulcﬂ‘o'rg (o) Mand adory 5730:—

e Saojgm— movement of troffic s prohibc‘#zgd @

2. Ohe way traftc
3. RTCJh-t “buvn 1S FTOh‘ub

Y. U--tuvn not allowed

5. No Fdxkl‘nca @
6. Speed Jim

Med @
(&)

7. Dvuev -Lnkinca is onh‘:b?«b&d @

R~ l/\!oxn?nq signs  or chxh‘onqvﬂ Si‘cansv-

Red
éégg—wmw

ey

[ Right -furn is  oliowed

m Hatr P}n bend / ShoxP cuvve

S,  Reverse CUYVE

TN T — intersechon

|

3- Eﬁ%vma{mij Signs: -
| The signe whieh
~
) Divechon and  place
) Facility i rfaymachon
sign @
Traffc Characteristies -

- Road wvVsey

8. ve hicular f
> Dynom\c ch

[ Novrous Bridge

ahder Comes under this  coteqory

R X
identfcaton sign 3<.,_T/"3

sign such as hOSffm\, schoal, Pcmk?.hg

( D riuer, Pedesfn‘qn)

stahe chavocteristics (L, v, H)

avracte vishcs (¥€ velocity acceleradon ) -
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it

Maximum  dimensions ot

uvchicles

acording to TRCL -

DD M

RN
]

J
D

I Width of the uehicle maximum s s ™
Q: Height — ) single deck — 2&M
b) Pouble deck — 475 m

3. tength of -+the vuchide -for o) Single wunte track —> 1M
b) single writ bus — 12m
h—

c) Tractor 16 m

d) Tvalter /Troctor —> 18 M

qu k\‘nq Studlices & -

There oare -wo systems

Jcnjpes of Pcwkincj

I« On street Pcuk:‘na / kerb /DO‘THNE] CD(‘ufdm between Foot pa

and carrioge  way)
Q- OFf - street parking
On strect FOJ‘Kt\f\g:-—

i- Pcurculel r:cka€n<3:~

b
59 \K key , f\j‘“ ._.L._
—7 \ S-q
RS LY jk . L Wicktth of the voeod less
- Ancaulour pcwk(m]:» o5 ™
( kin "éf/" — L
30° onqulay ox kit )
) (3 “~ P Ci 9.0\,%’_‘ _qiréfm\
. N = L-= 1'1_s - (25 m
S 5
N= Now of parleing
us® o\hju(ox quku‘ng \41-7? Lot
&35 ¢
N L= (77 3-&%,,.3’;\”“
35y
v 216
66 anguay ch!m‘ng 2 4

2 &ﬁ
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aa’ onaulav Pcmkina

P
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N = :_2_'_—; C

O
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Oft stieet Poxkt‘ ng - -
the uvartous types of locx’fk*'ﬂﬁ}s are , -

. surface Po.rk?ng | o
Q- Murk' storey Poorkh\a
3 - -Roof Poork?ng

Y- Mechahi‘ca‘ Parkn‘ng

5 - Under 3rouf\d PQrkl“na.

Parking THAeEX:

N - with
percentage of available no- of parking base

Y&sPecﬁue, no. of base available: \
-~  NO* Of basc OCC.uPlCd

NO. of bose available

Pcuk(‘nCJ Lurp ouey -

The vote of usoqe. PONM'W Spacs

of ovallable

Ex.~ oo par king lotds ;
theusand
=E Hhere dre (00 Pcrrkt ng s PQCQS used by

. ; arki
in o perled Of > hours ﬁ\C\ih P M

—FOT a FQY‘(\Od

—['(_,U/\ G\&‘
')t l
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[ 1000 - h S < pace
s equalt -to 22 = (o Veb /parking Sp
;

ot 12 hours - |

Acctdent:
|- Road uUsev ( Oviver, pedesm‘an)

2. Vehicle

3 Rood characteristcs

g envivonmentad cond%h‘ons



g, 2%% ‘
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=) the PQ‘ecl’g_\thcj of accident - oCCt.m‘n(a ot same Ptc(c& t+hod

place are catted 8Black s’ﬁQ*tS- @

Block 5,90'{' L -

Three ov more accidents occwr‘:mj ad- the same ftacc cn
a yeay IS known os Black sPot;’* -
Oblectives of Accident studies:-

b+ To identry high accident ocathons —for detalled S‘hldnj

L}

R TO trmprove caenem( Geometric des‘t%r) Standayds 0 YE((?IO
+o accidents -

Al

3+ To workout ~financial losses in oacidents .
To euvaluate safethy programs
S To plonning the data and enforeement achons
S- To —furnish  the dato for Plcmnincj of cducchon and

enforcement- achorns.

collision dt“qgrqm:-
t- It shows -the dppvoximcx%e path  of- ~vehicdles and Pcdes~
-H?Qﬁé invotued 1D dhe accident -
R The Skdh\bels used arve -5 " motor uchicle mOuinca tn
—frard  divecton- eeec " then motor vehice Mmouing U
T "

g ’ Q)
yeverse divechon. ---—-  then Pedes—m‘cm , N - pareed

] \ ' 3 3
geh‘tde, 1 — Fixed ObJ@d—) — over —takmo“ , /{(-7 out ¢
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contoly  —>e<— fodal occldent Cor) death accident

—> 04— person {'uKJ.
of highwoy =«

Aectdent control mMeasdrest - Ueﬁﬁco:bor) of Geomeiic design fesdure -
I En?ineev‘mg

2. &nforcement

2. educcton

o coneeAtchion (dess



concentraton s ~

concentrohion

he. no- of

Yoaod

W s also called Dens(-l-j-

e concentiation =2
™ N R ‘

— _— T -
- T kM

__—___,_..—————-—,——‘_'_———‘

¢ h of- the
vehides A PY&sen{- in 1 km [eng

Aﬂ—‘-"?

,
-

OI\/I-.‘i\')vWW.Civ'iIEhgngdrAII.coml .
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L } i > £ 9
g it (-

3

A -—
2 UNIT ~ 1L

GEOCMETRIC DEsiGN OF {-HGvH\;\)A‘(S @

s

Alt‘gnn'\em- -

Layout of the cente line of the hiahmmj Qn the
qround- Theve oare e two Hypes of Aligament-
i) Horizontal  Alignment

1) Verbcle Al l‘g nment

Bosic v@cLuWemen-ts ot A ”canmenf < -

. Shovt
Q- Ecs.sy
2 safe

y.- EcConomy
Obliaafonj Polnts:-—
e Maln control Poif}ts “+o con*hrou:‘ng ‘the Ah‘gnmef%

I Ob?h‘caozbmtj Po‘mg where  the Aligpment- s Passir\g

EX:— Br‘\d%e SH‘@,- Mountalns ‘or  hitls | Intermedidte town

——— —~ ~

238 dg& Site

2. Where Hthe al.‘canﬂ»em— Should not  pass -

Ex '~ Rel?cal‘ous F(chs, Grvave yards

/
/
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Encaineerinﬂ Surveys -

™Hhe ~four S*(uges of eng‘meer?ng Surveys Are

ke

¢

guu‘denca of atHernade ql.‘-gnmeﬁds

i+ Map study — Rough o

Reconnaissance survey -— selecH -the Poss‘:b(e atHernate ojl‘gnme,\-t-(’-f;

N
il

-3 Pﬂlim\_nour\j Suvrvey — Select the Most suditable c&l«‘anmeﬂ«f-

Y- Final locafion and detalled study — Prepqm:ﬁon of tong‘rhaldhb(’:

Sechon and Cross scection —for the scleded Alc‘gnme/vh_ g

.0

G L _ k =

& @ - [ g <

\\M’, O

LL

C\L’k’hnﬂ . d}\ ef- embanlcmw %

Reduced | 2o 28 AT N ‘ fitting -

Faa) LN/, ST

Gl - PRVARSRE 4 T

' ' =

-0

ONIT— T %

Cross sechiod of High way - =

| . k— rormadion way -—-—————‘7\ W [ 1 / 82

¢ e Roau

g3eF e ediioge v*g’p‘»——’?w y 8 ST
coVRe9®\ - o widebrrrrzrzzzn! Shoulder ; —"

T & O

)T LIJ

-

<

e Rood tane O

Conbrof | buit- . . —

“\f\e diﬁa CO’Y) /———/‘-’__3 Z

ine Yo —— Ql‘a"\*— CTF' Lkp—lj ) ;

N ' - ' ~ - O

of the ’)o_uemaf‘r{’ are )

The suv-face Choxgc\-en‘S“\’l"CS

- Ertchon
2. Uncdulahon

3- cross slope (oY) cambey

Evichon t~

Ericton s  devcloped between  wheels 06 FHY; vehtdes ad

Pctuement Lurface: Ex:- Skid Q}(

Sh'F @/



o0

s,
i

Skid 1~ ' @

3,;., Ondulation (or) UNRUENHESS !~

The (on"gifudfnal Mmovement- of s uehfcle s more thap

‘the V‘o-EccHonal movement- of wheels of vchicle.

Sf\‘P.'~
The votabonal movement ofF wheele of uehlck s mo
than -the lonat‘-tudt‘nm movement of uehicle.

Obseruahoni~

(. Tt IS considered 0 terms  of  longhudinol coe—ﬁctefﬁ‘
of Aolciont)in  Stopping side distance (ssp): Tt vrangss 'F/ov
035 to o'4yo

2. Tt is aleo consideved  In terms of loteral aoefficient
of fiction in Super  elevoddon: T+ S denoted  wofth te'.
This  valkue is equal Ap oS

t+ cumdlatve vertcle undulabons of the Fque/mfﬁ— surfac=
per  unit length  of the vyead.

It IS cxpressed (E™/km)
TRC 3iuen some unNdulations: -

- Optd aso cm/k'm —> good Fauemeni—
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. .-\ n
Q- Vpto 250 cm/km — Scxh‘sﬁidorﬂ
3+ Greater 300 cm/hy —> Unconfortable

neveness or
2. The instument used —for  measurement Of  Ohev Cor)

eump Indicador 'cmd Uneveness ('nds‘ccﬁot-

3. camber (ov) CvOss g(OPelﬁ
- The slopes provided In tronsverse  divection of poveme
o dvoin ofF Yain mcder Gom tHhe pcweme!vf— Surface. <O

t+he sides-



- N i": — 9 Y
a Pcnrcuooltc cambey % «3{ PO &a
NS e T o — d

consicer the Fotro.boh“c ectuoﬁon

. \ i AW —~
- where, A = constant wahich is ch/t.la.l o < e | Camper !
2.»,08 board
as= hw ‘4—"8— d\
2 3w
3
q= 2x g
4198

where, Nn= Rate of Ccamber
w = uwdth of the vwad

® = chistance <Fom middle secton ot the yoad o

the side-

-— w::_
Y 7,4

8
g2 3w =Y,

N:lfw ::)\dq

NOte: -~

B

He igirt of -the cyownd (ov) Height
of- Pauemerﬂ— e equal <o Mg G;f)n_)

st the miadle sechon

T o ol K con{brtabie for  fast mov‘mg uehtcles -
- ~ ~

b- Stv’cﬁghi- line Cambey i~

t (5

.
W 7

slows ,mou;':;\g vehicles -

[ :1:{—- ‘e comforiable —fov
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Ceo Combinahod of  both Pagrcﬂooh‘c and s«'mighi— ine @

&-

parabo fie

b m line .

— W >

Tt i€ comfortable v both sSlow mouing vehicles and fast -

mom‘ncj vehicles -

e
Standard values of comber - s Yecommonded by TRC:- 8
| Ratnfall L =
S-NOo - Paueh’\ent' surface ‘ vy Ll‘qh—{: 5
< W LL
' + rete  high b in 60 &
e Cement- concre q ERX g
bHuminous Pauc-‘:m@ﬂt‘ ca ) Cr-‘l 7-) |.|_J
13 AN A .S
9. | Thin brtuminpus sur- I P\ 5
face ;
| | =
3- wem Road y. =2\ ¢ AR ;
(combination of Aggreg s
and <ol O
Y. ultlage road Cov) carthen| | in as ) in 33 %
L | veod |8 ey ) a
LLI
' ‘ yemest O
1« The amount of cambey depends on wpe of- px e
. . O
Surface and fnte_ngmd ot yaintatt- ~
. ¢ t O'F ‘UQ”’QAF{Z
2. Flatter combeys Qe meded ~or  htgh quatty pe ;
’ ) N '
surface - 8
w = width of +he ryoad
3. wickh of sigle Haffc @ne s 275 (or) =& m ,
Y. width of Jwo  lane voad s 7 m - width of Two lare wifl -
Caryre Werb Is 15 m
S Addtional lon® TNerease “+he Pguean+ bﬂ 3'sM
6. Wickh of three lancs = 7+3(3-5) =& 16°5™M
~7. wid% oFf "]COUY lane pron '7-—}—2(2-;-) = 1ym

waidth  of Informeciate lane K S ST



Q- For better drainage and smooth low of tafflc and
camber of +he yoad S hould be equm 4o  hoke of the

lon«ai'fudc’nol <a'ﬁc\d lent .

/N
| c= LG
QCc= G
v
C

=X1-) A vyoad camber (s ?iuen N the —%(fom(?\g —H‘;aure; ~the

equadion  used -for design s

ml\ 6o

l<——&—>1<—3—'—§/->(<'i>’
2.
A Y= 2%
NW
Nn=-—§6o w:D,—t—Z“FS'S’: 7S M
2.
Yo 22Xl
QOX7S
g = A
29%
ext) List ~ T  Ust-TU
A WBM te 1 in 72
8- 8 ituminous Q-+ N 60
N : : ~
C.- qul\d Pauew’s@ﬁ'ﬁs (cc) 31 In ys
Eovth : Q. 1+ In a5

A) O -, c—-4, g - 2, A-3

Exi-) A étﬂ:u‘gln-t ine camber Afor cement conCefe YO
light yoinrfal  dth ©f -the rood 25/ - @leuede

areas Oof
the Ae?%hrf— of Hhe %fetkﬁé—‘?‘ cyown 9

&%
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A W i 6o | (o

N =G&o

Ii
w
(1

2x60

o—

= 3 X100 XK

2 X660
= 292 mm g
UNIT -~V
. ~————— N
Skah—t Distahcs : ~
consider a horizontal cuvue , Q. g
cross  ifrtersechon ' ,mego ';‘2
ce
ack diston <£
Iine O’F = Se:\( O
S(ﬂlfd’

@50

T f\

§+de distance  siuations are consider in three  woys:-

l- StoPPu‘nCJ siddt distance (ssb)
2. Over taking sightdistance (0sD)
3. ontermediote. Si‘gd\fd(sf-cmce ( TSD)

S-EDPP‘mca S‘e%h*l— Aistance 1~
(oY) NoN qusina g}%hf distan e

v ~(
- The length  of the vood Yequived *S stop the uc hiele

DOWNLOADED FROM www.CivilEnggF

without onkJ accident : = =T

Q.- At vertidde SsSummit cuvrue the he29h+ of M%h level of
dvivey 1-2m and height ©F Oblect o'tsm oabove the
road Surface +Hhen the distane blw  these —Hwo (€ Stopping
Sight dlistance -

SsSD = log distance + breaking dlidance,
Lag distance -—  pistance travelled by the vehicle -tofod

yeachon tHme ofF dviver .



™

br@qkiﬂca distance = pistance tavelled bj ~the

<
vehicle- oftey the opplication ot c
breakes
- U:L 'S
sSsp = vt + - 0 W,

29 Q(:ﬁo.om) oo

( ) ) (f\ S
V= sFeed of vechicle m/sec ' -
E = total yveachon -tHme of dviver (n sec.
= Acceleradh due 4O qrvaur .
9 Acceleradion g vaurty posedsn, |
£ = longitudinal  coekfictent of icflon: = o3s o O

Slope ot the .mo\d = %mdt\erd‘ s

n =
&~
L t ) ~
SSD = o273 vt + v (vse onty :Qd?n&d 7
" .Suf{cm)i\'/]
Qsy CF ‘_‘:_O*Olfl) /

vse \‘1") stﬂh —for QSCQf\diﬁCa ca»rqd.‘en{— ond  —ve' 31\90
-—Fov descending qgradient

.'-‘:é TF  uehicle Is* mc)u?ma on leveled surface

’ 2
S s = 23 wt 0-218 Ut +

Break efficencyi~ ()7

e

—— %
QAT H (—F n,)

S<p = a8 VE T

~ ‘ ~
= MiAtmWm sfopping s“(_ght distance = stopp
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(‘na *S&ah“t— dictance

calculated v one. way traffic Jones =
‘ wvth
~— mMininum  SSD = SSD calculated ™ two  or  more lones
—
4__

“‘twoa UJC!Jj -“trafhc- N
X . ©
= Minmum gsp = 2K <D caleloted for single tone
way troffic

=) The des leration,  vetardah'on n  the proce

S gl\)@ﬂ as ,( a = vyetordahon (ov) des erohon

g - accetevoddy due €0 gravity:

cs of breoting dest



— Total TYeachon -time of -he dviver ncludes Perceyf* ‘on

+Hme and  bryeak reachon time-

D T R T

)

-

= Based Ob PIEyV (pevcepiion Ihtelectual Emotion violahond
under noermal  condions . The Jotal  Yeach™on —Hime @f the

dyiyey s a‘s cec

Ext— P-q9 NO!~ (8

(o BreQK?nca distance = 6. £ m

L 5

U= 80 kah

2

Bre,qkfnci digtance = _VY
QAITY £

165 — %OL
2sY4 £
£ = ©:33
FA R V= SO km,oh

+ =031

4+ = 2§ sec

2
S SDR-Pp — 6:.278 VE + N
QSYF

sy
=018 (so) (°s) + ¢

254 (0:37)
= &l-34mM

2 VY = 8p KMPh)' + =3 sec =0y

Y 2.
SSD = 0278t + VvV
259 £

SSD = M -iim-

L{" U':GOKMPh; ‘F:-O"i) + - 3 S@c

60>

25YRO Y ;

Ssp = 0278 X60KR

SED = B8S Y m
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For -two

lane -hwo wcuj Yoffic = 85-4y1 ™M

Rut- ~for S?ncale_

6- V= 80 kmph,

ssD

lane -two way tofffe Min- SSp= 2 KBS NI
= 71 m .
t=25 sec 3 f=oy
2
g0
= OR18x&OXAS T —4m o —
25Y (0:4)

= 556 +62-9 oD U8 GC

- U= go KmPh , t =2sec, £=204, N=g-/ GFalH‘mj gmdren{)
2.
SsD = 61s vt § Y
asY (£ —oon)
, 2
= 0'QIBA 8OR 2 + 8a
2SY (0'Y -00IXS)
SsO = ile-y1m
I o =y , a:ﬁa , a.—:q-m M [gock
o= 04 Ra+81
= 392 M/t
- V= T8 KmPh; n= -/ 1 ’ TR | QG £l € =05
2
72
SsD = 02718 XI12R0S +
254 (045 + 00X D)
h ~
— iIsom
'8« v=go Km(ah 5 A=2v. |, t=27 sec (wsume) F=z035 (table)
ot
SSD = o1& RBORY'S +
RSY (0-35 - 0-0IXR2)
= i322mM
: S o oo
V (kmph) {0 -30 yo 50 60 65 8
a 035‘
+ oY 0-28 037 6-36 036 O35 O

DOWNLOADED FROM www. CivilEnggForAll.com



A,
R

DI I

uUN Tt e c
e e

Ouw‘toki‘nq s?cah-t— distance (o7) Safe Pagso‘ﬁe Si‘ah{" Adéstance - -
To over take slow MOui'ntj vehicle with respect to

opposite comincj vehicle -the length of -the road requived is the

over +aking sight distance-  (or) m

. B {- ._
At  verticle summit cuvve the 'MM ,
SUMMit :

hefﬂht of eye level of Aviver and heigh{—

Ccurue

OosD :d|+d,_+d3

Of obyect & 1-am aboue the yvoad surface E_
A = fost mou?nci uchicle A, A, 8 Ba Ag <£
' ’ o
A = Over t&kina vehicle R - Cﬂ[ - R, Ué
S \\\ R _,"' / ok
g = slow mou:‘ng vehicle \\‘\::f_'_'f'f//’ g
RN
e, ovev token uehicle ] )=
. | S b s - 2
C = oPPos‘rl:e conm‘n? vehicle J Q
&—d —> d. ———> g, =

1 & 5
=
<

Hme of the drives

d, = distance -tavelled dux‘ma total  Yeachon %
d, = distance  tavetted by the Vehicle duvring  OveY taking &
process - ’ Q

d3 = distance Havelled ' b‘j oﬂoosﬁe comt‘ncj vehwele - |_|DJ

O&b = vyt + (Vp T+2s) + VT §
Ub = Speed of Slow m0ua‘n<_:, ueh\‘crie‘ in - mfs §
+ = 4otal Yeacton -Hme of the Ariver h 8
T = Time +oken ~or ouer —taken process
S = Spadng  blw two vehicles
vV = Srzeed of —fost moufn<3 vchicle In mM/<s J:K
S = 01V, +4 bl
L= Lengrh wheel base of vehick

T=] a = acceleradion of Hfast moving yehicle in

(o W

T (n Sec ™M/ eec™.



(0-212 U, t) + [( 02712 Ve T)+26)] + (0218 UT)

0sD =
P
oy wv=kmph {3
S =02 Vb + L P
W, T=sec o
N LSS RN N =m . .
To [MYS - Aisn &My, = &
A (use this) -

V, = sbw moving wehicle
A= km /[hv[sec

N t )
Ub io KmPh L n m -

Assumptions! -
In problems desigh s")ead is cj?uen only, -then

(1 v= design  specd and YV, = (V=-ie) Kmph

(i) + = a sec

i {
(i) 0sD ~for divided high woy 0OsO = d, td, only

0sSpD = (0-278 Vpt ) ¥ (0-278 VpT+2S).

—

m Rood dl‘:U}dQY ,

civ) For one way traffe lanes
osp =d,td, 0“‘\1
OUGiV‘t‘cka\g Z20NE L - | .
( . “imes

Min lenq{h of- over *tzlkmci zone 1S &?,U_Oﬂ o &3
of OosbD
—> Desirablc lej\(afh of OUQY\'('.—CLR(T)?.‘ zone = S HTmes | O%D‘
Peg NOL- 2

Lo S= 3o0M 5 a= 1-3 m/SG.CL

T = j\{s = lux3o
, > 143

V = fast MQu?ns vehicle ¢
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& The speeds of oOvey taking  ond over token vehicles are
&0 KmPh ard 350 kah ﬁ"és[)cch‘uehj° The acceleyohon of ©uey
—f:cukkmj vehicle & 2% kah /sec Sfﬂdnﬁ bluw -the vehicle i1s &m
Reacton -ime of driuer a sec. calculote the osp “for ONe wou

trafic . voad y

o e o kmoh _ S | |
p Uy = SO kmph , @ =25 kimph /sec, t=2seC, s=16 -

T = iyqs
\J ———“A :

Complete Class Note Solutions
i JAIN'S / MAXCON

= \} w auRi SHANTI ENTERPRISES
RS 37-38, Suryalok Complex
Abids, Hyd.

Mobile. 9700291 147
T = 9-6 sccC

Osp = (0-a78 Vpt) + (0278 Y T t25)
= (0-278 XS 0%x2) + (o-278 XS‘O-XQ*G) + 2X1lg

O0sp = 93
9 Yy m —for one U_)O_,:j Haffic -

C =

3 calcut . o
e Fthe’ Over ‘tO.K”\CB S‘3h+ d(‘sfomC _f'D'( +us0 “3@;-' 't[CL‘FG
A oy = 0278 VT :

0278 X &0 Xq-6

)

= Q135
OSD = 192-2Y4 +213-S

= Yo&e-1uym.
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Trteemediate  sight  distance (15 0) -
When ecvey t is not POSSib(e © P‘roufge the mqu‘rmc'g

(&)Y s N t <
er +aking Sight distane (osp) -then considey intermediote sigh]

d(PS'fd’\C& TSSO wh\ \
( ) lch s equal +o 2 times of OsD

E]:SD = D_OSD/J




L7001 A S S 5

HornzONMD! Curves = &
| O
‘ T N
Super Elevahon « - O
Raﬁs?ng of Ouler edcje of pavement whth Tespect O
< e r
inner cdqe alonci the width ©F the Yoad oOn hovizontal CUYY ¢
s knowh as Supev Elcvation -
-
e
X 1‘ Tnhet edae
—
ed e
% E
Tan & = NS

E = Wtone
E = We
E = Hei(aht-' ot +the outer Qdcie of the FQVQIY\eﬂ’t‘

e = Amount of Supey clevahon

(o1)
Rate of super clevahon -

W = Wicth of Super e the Toad
2.
J

The basic equaton of Super clevation s e tF = s

£ = |Jodeval coefhcient of +ricton

f = O«S | o
v

= Speed of the. uehicle 0 rﬂ/sec
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9= A cceleyahon  duc 40 aTQ\ji"'H
R

= Radius OfF cwue in m-

2
e+ = MV

k1A

<

= Kmph

R = M




(i) Max uwalue of Super e levadon @
QA Cpax = 7/ = 0:07 — For plane ~terratin
b @pax = 107- = 0-10 — [Eor Mountoncous
1)) Min Super cleuwxhon «
ot calcdlated  super elevahion s less ~than or equal 40 _
camber  of Yood Surface then -the Min: Supey clevaton ls eque

‘o comber of Tood Surface-

TE Cryy < cambey  then

Cmin = COMbey Rood
Pwﬁ&

(i) E%Lll‘[\‘b’f\lum S(_LP@Y clevahon i~

The pressure on  innevy  wheels and ouler wheels =

is ‘ecbucx] then  sSubsbhute lakeval ocfficient of Ficton £)=0

U).

27R

e’eq‘u‘u brium

) SuFev clevation  for m{)(ed Hrobtbe -
a- consider Tset of desigh speed
b. substitute (ateval coetficient of fichon (€)=0

[« = L0‘75“V)2_l
127 R (ov)
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~N
: [
Nk
e =
consider paithout SULFer clevation 4N =&
+tang = &
W
l = 147 P E = wtano
h
Tnney ’ Outer E = ecewW
edgc —hH —> Cdge
v 2
wJ P _ WV




P = cents Eﬂacﬂ —force 3

w = U.Je?caht- of vehide - S

h = height of Co- Of vehide Obove Yoad Surface: G

. | 'S

b = wdath of wheel base of vehicle: -

. '{‘Cﬂl\o L F
iv Theve s danger of over —turning Wwhen  centrifugal S m s
or V7/qr is equal to  blah. oo

2- There is a danger of (ateval _ekiddinq

~ e 3\ (”
P or vE - loteral coeffidient of Kichon - -
w '(:j,ﬁ

s v \ 3 (
3. The vehicle -tokes place | octeval sk‘ddmcj with out over ffuvnm?w
e the value of laderal coefficient of fiction (£) is  less than .

b/Qh
k- the vehide +tokes place oueEY -tum‘mcj before sk(‘ddi‘na -
the walue Of bjop <« than lateral coeffaent  of Gichon(d) -

Destcan ofF supey clevaton: -
. Consider 7is57/- Of design speed baj nea(ed?nca (cctevol

cockficent Of Ricton -then calculade Super cleyation -

2 2
e+t = N = e+0 = (o 15V)
7R o R
2.
— \J
Czc_‘CLl i
RS R

Q- Compare calculoted  Super clevation  with de5(<3r) uQ(ues of

Suger clevation - , ~

DOWNLOADED FROI\/I. WWW‘.CiV”En‘C]@FOI’A”.C0m|

v . . Kl\fY\U\N\‘
2- BF Cou >@max then suwer clevation e Yestilct fo MaxiMm

5U{>GT elevoaton -

. b * ' lOJde |
v o Ceal < Cmax +the. Su'pev elevation s vestict to

Super elevation
5. Caolculade loteval  coefficent of  fichon —“or desicaf) value of -

$U.’DQY clevahion -
et =F =




G- C_oqure

2. calculote aliowable

feai

SuFer clevation -

Speed ©7) permissible Speed -

s.uFe-r clevaton and

< O-is the

s Feed
lateral

V = a7 R(etr)

2
S e+f = V
IR7R
—
Cie‘?/u'i-o = 50
127 Xloo

Qeovu = O*196

6. EC% O-ls = €or
(27 %128
C = 0071y

= 7.14-/.

1S without Su[)eveie\/crﬁon

Q+f = V&
R
-(:2:0?! and c¢=0
2.
o+o-{ = _\N
BRI

2.
U =—96i3 8B

\Y)

)

I-8 m/sec

des?gn

Fov

D

s Peed s Sultable

c TF Ay >OS then calculate ye stricked SPQQd (o) Allowable

by Consider?nﬂ desian values of

coctfctent OF icton:

N 2.
ke c+Ff = _V
Q7R
2.
e+ o-is = &9
1 Q7 XISO
® = 0038
= 3:8+/.
e+ = V but or miked
127 R “acffic
c 2.
mix = CC)-?S‘U) -5
1271 R
Smix = 0y
17+ b=2-um , H=yam; F=0
oo L 2y
<h AXY-2
= 0-28¢
< B therehore  lateval

2h
gk-‘ddtrxj occur fret -
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. - . = e N = m, =05, v=40o
9. ¥y =1ioom ; V= S0 kmph 26« ¥ =200 ot
—~0O'\S _ OL
* 3 eex.x'ua! +o = -
©+f = \ QIX200 C
127 R . ;
= 0063 )
2 e O
e = SO - OIS o
127 X 100 = 63+/.
: ) sy O 7
e = 0-0Y7 &l For mixed ec+0=©7 o
IR U =
e = in a3 e = (c25x8a)> (3 O
€ - O
w7 € =0-0%59 Y %
= ©-05qA%X7-S N g
E = o0:y4yas m Ll__J
Design sFe@d - e
classification of . Plain Tervain Mountanecus texfd §
H'}(ahLUO,\J QU[lfnq M mum R\lh‘ﬂ(ﬂ Mintmnum ( ;
| (V) (V) | (W) O %
Qo ( ad
NH € SH 100 80 so ST
(.
M-D R 80 o5 IS se O
| a
O DR | &s s 30 25 >
VR so 90 ey 20 | 9
. 1Y §
V * L3 * \ N LL‘ '-n i
Lk Calculate yaling , minimum *f\ad,«us by considering T OJ ~ D
O

deslign specd cv) by using basic equedian of supey cleva—

+Hon - 2 ‘
e+t = Y (
127 R
2
Rv‘ul«"n% = v
(27 (etF)

2. calcutede obgolute min yodius of coneidering min decign

speed (v by using pasic cquation  of SUpev elevadion




S

i

-~
e

-~
; \
’

't
R min = Y =
127 (e++F)
-9 NO:QY :
2 .
70 R"_ i‘ — V o
w9 (27 (& ++) .
2
= faYe) =
=
17 (0+014+0015) o
©
Ry = 3S7:am <_£
L
[ R - \}'L (@)
abs T —mm— O
127 (e++) c
o=
= go* =
Q7 (007 to- 1) U
| =
Rape = ®R7:06m %
13 ‘ b | » — N _— . 2
U= 100 kmph , e=o0-i0, +=oIs O
| A\ X
Rratng” M0 = b LL
(27 (o 1+0:15) A
O
= 349 m =
<
. O
5- V= loo Km,:h, e= 008, Ft-o-in =
s
Q - 100 =
N abs < N O
127 (0 08+0ri2) )
= 393 71M
RE6- For NH  on Pklfn teyrain design SFQQd = 80 Km?h
C =007
2.
Rmin = g0 = 229-06 ™M ;
187 (001 +015) Toke hfahev for
2 min. yadius
Rmpin = 120 = 357:9M

t27 (0°07 +015)




Q8- = oo™

127 (0 0740"1Y)

R =35s7 m

VL
Y- C++ =
120 R
- 2
£ = 007 6.0
121X Yoo
+ = o126 .
£ = o0-13 -

ONIT — vill

Exta width of PQVQMQM‘ (We) i~
consider  cnrhve horizantal  cuve  which consists of

Sff&?fah'l” voad , -transibon curve and circdlar cUrve -

w. = mechanical w(‘dem‘nﬂ of quemen{- + Psﬂcholcgicc\l

3

, w?dem‘na ot 'dee_mcnf~ ~ .
U’)G_ = LUm + wFS
Wy, = Mechanical wsidening i< P-fo\,;ded 4o overcome the

Off $4:rqck?n<3 of o uehicle.
The PO:H\ tacked by Hont Wheels of VUehicle. does not
madtch  with Pcd‘h tracked by back wheels of Vehicle. this Is

Known os OfFf- Hqck}'ya.
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u'
qu- min = n2
127 (e+¢)
P9 NO-Qy
2
TR . =
yulin
9 (27 (e +F)
- oo =
127 (0+ 01 +015)
Rrul = 3S7:am
P —_ Vin
Rabs = ———
127 (e++)
= 8o*
17 (0:07 +o0-iv)
Rape = #R9:06m
13 - U = 100 KmPh, c= 0-io0, + = o0-is
Al : L
R'ruling' min = Lo
(27 (0 1+06:i5)
= 249 m
RS- V= loo kah7 e= 008, {+=0-iv
2
— Te)
~ : QC\bs’ - & N
127 (002 +0"i2)
Z 393-71M
e, . \ ¥ v
RE For NH Oon F'Q(f\ —tQY‘(Q(ﬂ d@s,‘(an S’DQQA = R0 KN\Fh
C =007
2.
Rmin = g0 = 229-06 m -
27 (o-01+005) Toke ht‘sf\e_v for
3. Mf . Y ; ’
Rmin = too = 357:9Mm N ovadius

127 (007 400 15)
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Q8- - oo™

127 (o- 0740°ts)

R =3s7 mM

i
2 c++ = VY
17 R

£ = oo+

i1 X 4oo

- 0+-07

+ = 0:126 N

= O-t S
+ 3 ONIT = Vil

Exta  wicth of Pcwerﬂem- (We) i~

consider crhve  horizontal  curve which consists of

Staight voad , “transibon cuvve ond  clradlar CUYve -

w, = mechanical w(‘de_m‘ncj of pavement psycholagical
w?dem‘nca of- Fd:gemcn-t- - ~
We = Wy, t uo',s
Wy, = Mechanical uwsidening is 'P'fouided ‘o ovevycome The
Off 3wacking oF o uchicle. |
The Pcdh tacked by Hfont Wheels of Vehicle - does nat
mat-ch w(—l—h Pc,r“h tacked by back wheels of vehicle. this Is

Known os oOfF- Hcmk‘mﬂ.
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2D D 0000

-
N
! L

er = NL 4 Vv
QR Q-sVR

wheve
N = no of Hoffec lanes

|!|4

L = zemafh of wheel base of vehicle
R = Radhius of cuvve In m’
V)

= SP@ed of vehicke in kmph-

-~ ) — - 1
For extra width = iy m, n=JI4 - y noc.
: 35
v t
) f vadius of cure are less thad som, then cextva vat

of chvemen{— e Fvoui‘ded iNside of —the cuvve-

1) T vodiums of curue ic greater  ~than

Oor eq/ual O som  then exta width IS

Cqually  distibuted  on  both sides ot the

curve-

i) The mechanical wideni‘mj = g PYoudeid +for one
QR
vehicle odoncj onc  +taffic lane ©0n Horizomal cuvue:
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’

) The mechanical Uo}dem"n? U 1 s feovu\'ved Hov n now of Z
2R =
. 8 . v \ . . .'\ .
vehicles along N no- of +rakfic lanes on horzontal cdrver)
: A
P9 noO- 28
I Wy = nas Qe W, = ne + N
AR QR Qs g N
= I x6s™ = 2x6- 4L % :
2Xl2s 2X150 q-s\r‘};

w.- o
0p) (€9 We = 0-7STm




\V)
QR q-sJrR
‘ Y _F
= 2x6" + oo '
2.X400 9.5 Jyoo O
—0-616M ¢

2
. - Ha
R wy, = D

QR

2
= Nad)
QX R

n = )

2D K ames

G- N=3c0m, &=61M, U=8 kmpb,
b
— g u °
We = 2K 6+ + &
AR I 00 -5 Jao00

= 0124 + 0436

- o0:6lmM
T w, < = v = 23 = vom
P q-sJr 9-s Jioo
UNIT = X
Wyt PN
Tyansthon cuvve ;-
' ' . . ) road
A Hansihon cuvwe s (nttoduccs  blw & Sﬁo‘lﬂh{y

. - _ . s SN/ ‘o InRnty -
and A circular cuvde . the vadius of = tvansthion cvve is infinity

~ [y . . X1 -
ot the end of sﬂa‘\ah—f voad and min- o the Stortng Q«EQVOL ar

cuyve -
Ty Pe_s N

e SPiral CUuTve 2 - Leminiccte cuvve 3. cublc P@@bo(ov

D) spiral i “the best -vansrhon cuwe as  TRC vecom mended

i) Tn spiral curve Yodius is inuersly pyoporfional o Jength of

curve and vate of chcmcae of- CQDHHE,J?CL‘ Qcceleyc(h\on s untform

(c in MY

through out the length of the cuvve -

o, ... oMW, wdh .. .Some. . DN M
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AR

B

«r Lenc3+h ot
/\T'V‘o.nsd:non CUYE : —

. : ()
(1) Length of the tongibon cuvve, L = YT T Misee 2
cr
R = Radus of the cuwe in ‘m’.
C = Rale of change ©fF centifugl aceleration

RO
754U~ kmph

V= speed of the ve}ncb in Kmph g

C =

Generally ‘e’ ualue les behween o-s to o8

L = O-oxs V3 — Kkmph

CR—m
Meed
) By cov’xs‘tdew‘nca vofe of inbroduchon of Supey clevahon cn):

-—83 c:hcm9m3 camber Sho.pe ‘o ¥ super elevation -thewr cm
—two +gnoes

a- pavement IS vototed about centre  Iine.

Inney edca e

CN .
- =N rntw
OU‘{'QV“@dae L 5 C e)

outeyr cdge. of  the Pcmemef\*t— sher\»j
- N
where, e = yade oOF suFev clevatiaon
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N vaxte of  introaueion of <cuper clevation
W = wiath of -the pavement
We = e&xto. width of the queme/\‘t

WtWe = toal  width of the povement- an harisontad

cuYyeE .




b* Paue meht o v(ototed about

L= N (wt+WWe)

-rhe:crown s SN—Hr‘ncj Srowltj

| | y
1iT) Erpyec: Ean'wcoJ —formulal gtuen

tength of the -transiton cuwwve =

The .moximum _aF abovue —khvge

‘ronsrbon curve

Pg NOL- 22

3 C = 80
75+V

Vv =100 l—<th

80 =
TS0
~N

13
0'3 X300

-~ 375 M

(otd TIRC

CPb\M terroin) {'

( mountaln teron)i

o the achal length ot

:} O (} ‘::3 @

D

o
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20

e

-
1

s V=100

WtwWe = I0M R = o0

~ IN

L= N (¥ We) = 60
(JaTe) .
=L (r20) 1O :
'S L= toom :

7. < - _80
75+V !

© VU= 80 KmPh
= 80
75+ 80

= 0«85

shitt of the cuvve:- gshen +ranstHan cuvee i
INhen  bansiton curue i€ introduced ot the  horzontal
curve s necessary o shift —the main Circular cUvve +o

ingide of -—the cuvve .

= LL
Q4R

L = length of -tansttion cuwe in M

/

< !

R = Radius of -the cuvee Iin m

Ex:- A +two lane  pavement in plane  tmvan with erta. vwiden

DOWNLOADED FROM www.CivilIEnggForAll.com,

Oam g P‘fOU\‘ded oh o hovizemtal curie OfF Radius 200Mm
the vate of chonge of centifgal acelevetion s o=6g§-ﬁ">&

Nyote of chan%@ of  (Ntrocucton of Super cleuaion ¥ 0.

Daglyn  speed @6 kmph: The  povement is Vol Qupout=. (A

edqges o achetve super eicuadion . Then the langth of tonsi:

] \

+Hoh cuvve ia ‘W s -



A - YRate of change ©F c:csnffhﬂcaql accelevah'on , o= 0-g m/-saé%

. 00 3 _
L= 0 2IS V o
C R | |

- &-0aIS X 680
N v
O 6 X 200 o

L = 2871m

b Rate of imtreduchton  of super clevation - pavement is i
yotcted  about  nner @dg&g ,J\’
Lz eN (wWtWe) [

For plain 4evwalh , © = 0-07  (assume)

N= 100

Wtwe = (7+0:2m) =7:2M

I‘\

~two lane
Yoot

\ cxiva w‘«dem“ng

L= ©r01xt00 (7°>)

Eoram

{1

= 4Yk-'em ' ‘
N : N o

iy e 1S, L=50-4M
Lonca,ev of -vonsition <Y
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. . i \ 5 v Cuy\/é_
Eﬁ':) calculate the walue of  shift of matn  alveua

2 M-
LL
A) s =
QM R
2
= (s0-Y)
-~ .
2uXqoo

= 0*5‘2.8@0%

p



Do

DO D0

MDD

™

¥

™

o i3

CONIT -
Giwvadient 1~ |
Slope provided along +the !onc\?&uds‘nql divechion of pavenen
A
. : 26
i known as Groadient.
Terrain Ruling camdu‘e_n{- L?m?»h“n? 3@dx‘en+ Excepﬁo:nl camdn
P[‘:‘tD —teyvrauh . I W 30 | ih 20 PN s
Mountaln e rrain I oh 20 | in 1&e.9 Y L B

—> MoxIimum Ienca'('h of e rood IS onul\ded Wt ’ruh‘nﬂ

gradient - Therfore H s knowh as design grodient .

—> The stecper gradient veyu  exazptional  gradient IS Hmted

—for <chorter digtonces not exceed'mg about @ m n kM

length of the yvood:
Grracde comPensaHom-—
Reduction 10 QVQdienf ot 4he horizontal Ccrye (S
Known as Grade c:omFenso:h‘cn,

Chve = 30+ R
R

AN 7

R = Radlius of the cuvue i m .

Mox G-c = IS
R

N i

R = Radus of -the cuvue in m .
C DMPGJ\SCHEd ﬂfqd ‘(eﬂ{' on hovtzortad cuvrue s CEO&\-lQl o

wrul?nq %V‘th\ch‘f — Gvyode. c:ompensqﬁon~
Note: -
As  per Imdhon of IRC grade comPengcrHon s hot

Necessary ~for  gradiance flater than  y-/-  1.e) gradione

need Nnot be cosed beyond Y. ¢t inas

N !
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-9 NoL- Y

L Gyace co mPenSQ-*h‘on_,

Max G-cC

Max ovc =

consideved G-c =

com Penscrfed amd et  on

- @(C

-
~—

—

s

PR

150

horizomal  cuvve = (i in 20) —27.
- Sn/. ,,2_—/'
= 3 -/'
= 1 inh 3333

N
S0 dont onsidered I in 3333,
as per IRC considered i ip s
13« R = 60M
G- C = 30+ 60 = (s y
G0 ’
MM G\‘C = A - '>Qs../\
60

Take G-cz= t-as/.

= 30150

oy

30+ R

[ ye

o5 °/.

G-c ic considered O'S

G = ac
c =
Q_G\
cambey = N U
Gradient = 1 (h 2y
.7" G\.C‘_: BO‘f'R
Py
= 30+ &0
80
= +375
75
MOX G¢c = — =0y
80
Take G ¢Cc = Quqq-/,
Ruln'n? ca\rth‘en*t- = S </
= §in 20

.;omFensQ'fcd gmde‘eﬁf(-

= Ruiing gradient — G
= 5 —0-aM
- ueos.

N s

= |

-
i

DS
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o

e

£

™

o

Cl’) L@ﬁgfh of the curve IS (L >SD) L

a %) consider sincale lare voad

Rulfng Gwadient = &/,
comp ensated Gradient = 6 —i-as
= yeIs o,

= 1IN Qo
Transiton curue - - .
The geometiic  design  features  considered

s—mwﬁ‘ncj of design -transtion cuarve are
) SuPej clevahon
i) Extra width of pavement
1) Gwrade compensation:

ONIT — 41X

Set back distance s -

The distanae fee Hom
Obstructions onw‘ded InnRE
Side of +the curwe & knownd

As Sct boack distance-

qreater than sfeah't— distance

W consider cervtain portion  of

&

Gom the

horizonmtal cuvrue | Radius of

The cuvve
: N

M= R-— R cos(d))

- 1808

da
>~ 211 R

b- Mutilare voaod
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o< .l80s a = distance bfw cente 'ne of

the yood and cente of
InSide (ane ©f +the Tood -

m= R - (R~d) cos X _
2

R s e A R L R+ et T i i i e et e L T D e bl D B T e e e e D



- W
d 4

W] T e ©
e

w= width of the rad

i) tength  of the cuvwe s

a) Fov single lane Yoad

2. 2

{m: R - RCOS % + S—b s?ﬂ.‘i_{

= 180l gegress

o
2 QTR

b) consider = muttilanes

t’lrli

APPToximcﬁE ~ormulo ¢ -
NMW :

v L >sSD(s)

m:Sl‘

—

8R

Q- L < sD(>

P.-9 NOY- B0+

2 SO = &M

m = 10MmM

o = _8% 5 Rz s

O
less  ~han siget distance @ - (L<S D)@
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T‘ne loss of btachue —free due —to —t_uana of a_vehide

on horzontal cuyve , B =T(i-cosx)
f: Trochve —Brce on vehicle .
x = 'ru-mtnca era(e

N = T (i-cosx)
T

=T - cos s )

=) 0291 T

2) T (i-cos 30)
=0-1383%8T

3) T (! —cosqo)

= T.
OMNT — X}

Verticle cuwuves: -

P e

Uerticle cuvves are classtfed - into —dwo types
) summit  (or) Crest curue

9.) \}cL(feLj (oY) S‘lﬂ cuyye .

Summitt curves:t -

Summit  curves are  —formed i any  one ot the

—ﬁallOw\ng c:ombin}th‘on : A

e A upqrqdi"en'b mazh‘ng WwHh another LLngo\d{eD‘t*
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N
/’J'——— N
& Upgradient qencrally  dencted  with ‘N = on -0, o
2-'N'" s deviachon anaie or deflecton c\ma(e. *h
w. Ancale ot the INtorsectdn of —+wo cav*adu‘en'ts éf\’\

/
_— i ‘f\z_x
§- A upqradient- mec_fhng with (evel gurfoce N= ”.@/ |

'f'ﬂl
3@ A  upgradieft me&-ﬁna oy own 9vod?en~f—
N=n,-(C~-h) _r S

~

- f‘,t“*'f’z- .



4. A down <3r<1d5eni~ mee‘ﬁ\ha with  ancther dotwon gradient

N:-n_'— C—ﬂk) -h -~

' N

N = ()L*n‘ o n
2

The moximum  deviachon Qma(e e found 1N Ahid cue-

Foclrs onsiderad —for desian of  Summit curve s

™

\ [

. . . e the centrfuqad

I- Wheh A uehicle mMouving Oh & Summit curv o
“herefore  theme is no prob-

D
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-orce wit act  Jpward Qivechon

TN
M

lem of discomfort o the possenges:

| \ ; ot dlistance
5. provide adequate  sight distance ey STPPINY st EEE

.
¥

and oOsSD o

B Leﬁcﬁfw ot ‘the Summf‘{' CUYuUe -
W—/"" ——— B «

PR

I« 4 8SDL-
Q) L > SsD (S
L = _Ns©
(E+dan)

N = deviation angle O

deflechon  angle
S = S*DPPTH% Shah’t” distance
4 = Hefﬂhi' of hfcah level of drivey = (2™

h = hek&h-t' ~f Obiect = OIS ™M

b) L < ssD(s)

N ,
L o= 257 (Jan + Jan ) H=f2am
N h =0y mMm

LL as — 44
Z» N

i

D0 0000



DD D DD

—

Q- Over mking <Sight distance (osp):-

a: L >0sD (8)*:—

2
L o= NS
(J sha+Jdan)
| L = NSL]
q-6

b L < 0s0D

L = &8s -
N
l._.__—_ Qs - A€
N

‘Note .~
i SEmPle Po&c\bctic CUNIC_
2- The wdus of simple Pamboh‘c
P9 Noi- 3%

le S =120mM
H=—-—ft-Cm

h =o' m

N :O‘OQ
L >»>sSp (5)
~N
2
o‘= L = NS

(Varm+ Var )"

= 009 (o)

(Vaxts + mes)L

L%

=~ Qu9-3asm
L=

So(L>se)

SO M (Hence sodiched)

cuyve ,

H=oh=022m

e used O0s a Skl"\m_"l' cuvvue

R= L/N

«——— isom —>
N = +4-(-y =
6/, — isom
Qoo — 1

= HXIS’O'
'

= (ooOM

CivilEnggForAll.com, .
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5 Raisi ng cav(}di\e.n*{— = peny

Aownward cj-rcxd?ef\% = =

|1

(")
Gven )+f. —> 100 m

2/ 29

=) 3AKlo0
{

=300M

e RQFs-ing carcxoh“’efrt =

*—th\\’ﬁa %vadFeﬂf: -

Y A
N = ac ( as')
= D68 .
Giuen ©SD = 3060 m

consdet, | = 0SD

| = st
q.¢

= 0:ro8 (300)

q-€

L = 7som
< .

10- Rcu“stma %radi‘efﬁ’ = +3/.

F—o.lll'h% gfadfef\{' = -5
N= 3- -%)
= 86/‘,
= 6- 03
consider L > sSD
R
L = Msl —_ O‘O%(rz'g)
= = oFL

4.4 SRR

Be Rais‘mg carcgd:‘eﬂ*i'

&. Qoisf‘r)Cj qradient = L O
FCL”\'O? amdfe/\.F - =t O
SO
O
N= 2~ — /L
wa) o
=~ D-06 O
GMUEN Ssp = 6o M &
. .
considey L > ssD .
2 o
2 )
(N2d +VzR)
let H=1-2 h=o0-I5
P
L = NS
Y-y
2.
L = O-06%X100" —136-Y4
— M

Yy
! Bene  sadicfied -

Falli‘f)a gmda’erﬁ— =
- -
N & ( sré)

=] (& + )]

= |- e-e6.|

-

N = e-e6Y.

—_ 20mMm

Given ©-3 ¢/

X M

—

e—e6 Y.

20X 06

—

03

A =

= Yoo M
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2

»
'w.;ﬂ

-3 -~

a—

\

il Ro,fst‘na caqufenf = 1

100
Ealtin radient = -1
N9 q =
S B L
N = {00 C So
= 003
Giuen 0Osp = S6o M
considey | > o0eD
9.6
= o.03 (soo)"
-6
L= 78gim
UNIT — Xit
P

\/Culej curve (oY) &xj cCuwue L

Ua(re\j cuvves  are formed

combinathons -

i- A down gradient meeting wih another clowngradient

N = _n| b C'—nﬁ_)

in any one of the *fotlomf/g

- A dowsn %Mdc‘er'* N\ee*h'mj with  (ewel surtoce.

-

N
N=[—n -of

N .= n

t
A down carqdi@nft— mee‘h‘na
N= |~n, —N,_}

= ’“ (0|+”L)l

N = 0 4N,

;n"‘

uafth up carqdr‘ef\*'

.._f)l

+fN

/
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he A upcavodt‘en'(' meeh*mi wHh oncther upg-’rod.‘e;d-}

+

N = N, =Ny, /)N,
+M —
C
NOte : ~ o
he  moximum  deviation angle le obserbed " (n the o
i
+Hhivd case - -
f"
Eactors consicdered —for destcan of vatley Uyl ~ .

. When o uechide mou?nﬂ on
force  wilt act downwavd directton thevefor
4o the passengers- Henae c:onst‘devzgd “the iqucF free
Mmoment of uchicles at +he design specd:

D Auq{lab‘t(mj. of s—%oPP‘mg stahh clistance  under  head lights
duw‘ncj Math Hime |

3- 0OsD is onhibt‘fed n Ucu(e-d cuvve -

e taken oS tHead (?Qh-b s'uah{— distance -

Leﬂra‘th -
4 i 1N~
- By consideﬂhci] yote ©Of chenge of CefTUt—ﬁ.\aOJ accelevation

L= 9_(N03)'/L

z
)

Deflection onqle

N . .
vV = Speed of VUehicle 0 M /e

et d:scormcmr

O ™o

Uallcﬁ cuyve  the ceh'h‘vﬁlaai

DOWNLOADED FRO-MWW\}V.CirviIEng-gForAII.com|

C = Rate oOfF chongc; of centifgal occeleration in ME? -

c ‘:0’6m/sec3.
L= Q(Ec:\f)vl -V D Kmph -
L = 038 (NU3)/~
2. HLSD = ssp

xe L > HLSD(s)



. NS> &)

(2 h,tastonx)

fI

L = NSL

(15 +6:03558)

S = 850

he = height of head (ight aboue -the vood sSarfac

h, = osm generally

o< = ¢°

Qh,+&sfano<>

L= (&s -
N

[ = g9e — I'S+D-03S5S
N

— The best sho.Pe_ of valley cwue is cublc parajsola.-

— The minimum  vodius of valley curve R = T:—

ImPad' Foctor (x):-

D FROM-www.CivilEnggForAll.com ...

The yatlo of Ceﬂ'bf?‘ﬁlcaaj —force O the m(‘am— of uehicle

LL
T = _P_ D
T = 1.6 N 9
N~N= ¢ - . ~
| @)
v in kah ()
L in m. |
P9 NoL- 33 |
3= N, = —0-0M n, = +0-025
N=|-0.0u4 - 0:025)
N = 00es
() L > HLSD
L= Ns* L 0065 X oo™ _
= = laomMm S 00m (&LsD)

(t- S +602553)

(1:S +0-035x0) -




Re C = 06 MJgec? n, = — O-0Yy n, = +toos

N= —n + 005
= I—O‘OQI
N = 6-09
(1) comfort condition: -
('\w P

' . B.l/)_

L = 0-38 (Nv3)
1
- 6-38 (o-oqxcoo3) />

L= jtyum

(R) HLSD = [80M
MM

a- L >HLsSD

2
NS
L =
(V-5 +0-035%)
= 0-09 X 180"

CleS + 0+ 0635 Xi80)
L= 372:84mM

Toke m™mMmax- of -thesc —tmo L values

(1) calculate meQct’ ~factor fﬁw aboue

P i

__3: - le @ N\JL

1
— l.g X0-09 X100

N 373-8Y

I = 3-8¢

values (x):-

i,
L

‘ﬂ.)
.
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HIGHWAY , PLANNING @

The dqssi'ﬁ‘cq-h‘on bosed ON locahon ond -funchion by
NcudPuv Road plan s as —follows:

I+ Nathonal th ghway

Q- SH
3- MDR
Y- ODR
g- UR

)+ Rectongular of block  pattern s adopted n the <ty of
c:hcmd&amh-

2 Radial and civcular PQ-H'Qm s simiar

‘o the yvoad network of chnno_uﬁh-l— Phce
in  New pelh -

3. Master FIC‘.&D is the -fnal deue(o’;mm'
Of ~oad (N Wrban aras bgj -tqk?ng into. "
consideraton of —future ex(;cmsq‘on and ‘

ch/ui rements -
o Fiver Q0 years  vroad plan s Naq par toad  plan
(1a4yz - 1963) -

5. Becopd 20 Years Yyood plon is BOﬁlbcnj qud plan (lagi—8(

-

DOWNLOADED FROM www.CivilEnggForAll.com,

6 Third Q0 LJ@_OJS Yoad P(on i luckhow Yoad P\Cm (1981 - 2061
— TJayakar comitee as Sdggested  thee  Temmmondatons -

a- collect central Rood Fund (cRE)
b. Formahon of TRC

c- Formation oF Tndian Motor  vehicle Ak



TRC 1934 : -~

G

Fov sFecF'ﬁcorh‘ons ,  standardization and Recommendahon on ©

Moterials , des‘\cjn and construchon of Yoad and

CRRL (las6):-

by Edses .

Reseavch in voriods Os’:)ec:ts of m‘ﬂhwmj Ena\meevfng-

Scrh.wcm‘on SLij@m (of) Maximum uﬁlﬁwj system « ~

Ft i useful N decﬁdr"na the best voad System ased

ON atkernahve "PTOPOSCLIS-

Tn -this Sﬁs@m the opﬁmum road length

is ecalculoded

‘based  on moximum utify  pev  unit length of the vood .

The -facors considewd are
a- ‘Po[:ulOL“thf\

b - Acavfcul*hwol and  Industial ‘rtodUd’l‘U&':] i

T hrec Nnew yoads P, A ad R F\an_ed' in a <3?u@0 avrea.

based on Pvincs,ﬂe of.  maxi mum u«l—ih-rj— The Ordev Of pwom&i

—for “dhese “hvee voods <Should be

Road Length
P Q0 < ’—8000 «Qooog- S000
28 (4 : .
b AN ' K N\ 5

Sol:- welghtage ’chd'ﬁf | :]o- > Lo

les< PoPulo:h\on. lesg we(‘ghfcxae "&Ch‘f

P = 2 - 0-6 N

20 O’tilH‘j per
& = 255 - ol g

28
R = (2°5  — |.oy T

7 S0O00

I
Y
2

No- of uillages wxth Pqulaﬁon utitity

19ROy +8XI+ SR>

=25

TXO-F 5K+

=

unit- tength -

A1 -

O

\
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HIGHWAY MATERIALS

Bocsed on stuctural behaviour

- Flexible pavement (o) Btuminous Pouement (o7) Black -to’o road

Q- Rigid pavemeft (or) cement concvete pavement (oY) Whete —foF Yoad

Sub qrade Soil chawocteristics -

CBR Test:-

62

=
™t (& an Qme‘ccd me-thod by Qons?devfn? Phy&“cq( 8
PYOPewh‘es ard st(encath quqmefzers of sub qude soll for deS\3<=E
e
of -flediple povement ° LCL)
’ ®)
CeRr P@“C@"*Uﬂe IS  calculated ot a.smm and somm g
Pene{-rctﬁon - L
_ =
Time Pene‘crcrt‘won proving wing Load Q
mm ’f‘@od(!‘og ka . %
I min jeas %€, Y, ;
& min E&-g 1\, 432:} = Plungev%
: v } ____/.E;O(l m
3 min 375 7\‘3 33 /ﬂﬁ\su’:’i‘f'—l—
4 min S0 Ay Yy a
S Mmih 6-as A i) j Q
s s e
9
CeR o = Load  coxried b‘j sotl sPec;m@n ot calueh =
- . Perﬁﬂﬁﬁo” XioQ =
_ ~— >
avrt A O
Load carried b&i oﬂ(ﬂmaq'res o '('he Same a
Penetrofnon
¢hcer 7 @ a-smm = Load caried by soil cpecmen @ &s MM

load carried b%] c&agmgqfes @ a-gmn

= 92 X (00
1370

Loqd caxvied b:' aqgregates @ a-smm peretration = 1310 fgg -



i) cBrR - @ S-0omm

[oad corvied b\j Cng*f‘e.qu-f’es @ s-0mm Feﬂefvo:hbn = 205§ kﬁg

205

X loo

CBR /. Qs mm > CBR 7.$0 MM

o,
s 4

D

- The maximum these —two wvalues is actual CBR /. of
sub.carcxde soil.
Avea of Pluﬂaer (A) = 196 cm™
pressi¥ye  cwoded ka plungey = 4

Locd = —L .
A

AS  +the cBR value 1increases the Yec?/ui\red “thickness of

PQUQMGM' il be decrases-

Exi-) The ’fbuowkng test vesulhs  Wer  obtalned by C8&R <test

on SLLb%\’QdG soil- Then ceaR of soil is-

pPenetration X0y S5-0

Lood SEhY &

A crR @ S ONH = 55  «too

IR70

= Y-ol /e

CBR @ s-omm = & X tao
20S8S

. N

= 3-7\9 /.

EgR O’(‘ SON = Yol -/ii

—% The -functon of surchcmae welghts i€ to (equal dictribufion

of load) (oY) gimdlate -the efect of Flexible Pou@ment-

DOWNLOADED FROM www.CiVIIEnggForAll.comy -« sprme



Plote m test: - @

o~ This —test (s used +to -ind o) Modulus of Sdubgrade

Yeacton (k) 1) Modulus of clasticty  of soil (€) -
Modulus Of Subgrode reacton (K) -
75 cm ;5 Plo:%e IS used N +his test.

The pressure sSustained —for  unit deformation ofF  Subgyode f

Soul-

K = pressure _ kg K9
Deformation (o1) CM7cm - cm3
Settlement

X O+ kg /CML (P) ‘0 settlement-

Stand ard pressure ©-7 kg fcm™ and  Stondard  Setttement
-5 mm  are considered for  this exPevémeM-

If smaller size of the Plcd’e 30 cm & plate s usd to
find K value thenh -the vyelaton is K CGW@QPQ,\dmg —to 7§cm4
is eqguat to Kk cowesPondma 4o 30Ccmeh X oS

Kog e @ = Ksocmybxo-?

the moclulus  of Subgrade  yeactian (k) s used in des‘?”

O—F- wca\d Fquemer\‘b e, - PQU@M@J'H»‘

Modulus o©f e(cxsﬁd'tj ot Subgmde Sollr— (&)
| E = -3 po A
1
where P = pressure ©OY stess N Kgj/om™
a = Radius of plate in cm
D = Deformaton or <etdement in cm
E = Kgjem™

R
1

DOWNLOADED FROM www.CivilEnggForAll.com,



Exi—- Modulus of Btastady subgw‘qde":-._____ Yea ction us?na 3cem@

1 ; Yd
plate s 260 Nfcem®  the uoju_e‘ OF: same  Using stonda

plate Wil be -
A Kisem@g = Kaoemg X oS
- 200X0-S

= oo N/am?

Ext ‘) A plate (ocad ‘test  conducted with a 7sem &

. -';.:'{

rade (-
Stress  Of 8co Njcm™. The modulus ofF ctqs—hcmj of sUby

soll in KNjew s
A) g =5 mm = o 25CM

A= 15 M3 a5 em
2

P = 800 I\S/cm’-

E = & po. lf(axaooxf_’,?f

P

5 0-2S
= [Ji1660 N/cw™

E =MI-6 kN/cp®

Soll sub 3mdc glven o deflecion ofF a-s mm  ander O

P\Oﬁ'@ an

s
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Marshatt  stabilthy fest

O i+ This dest is used for  hot mhk process Hor desigp of

O birtuminous  mixes sden—ﬁ—ﬁ‘cattg ‘

¢ a. The optimum binder conrent -or the qiven -type of aggre

' gates is -the overage ot the binder content ‘Cowespond‘mﬁ '_

o maximum stabkility,  mMax bulk denstty and pereent alr
voids: 2 to s
3. The material dJsed —for bruminous construchion age coarsé

agyregate and fine O‘ﬂémaaie _Aler moderial ond  binder Maderi.

The qgraphs ~for different parameters  of marshall

stability  4est are as ~foltow s -

DOWNLOADED FROM www.CivilEnggForAll.com, -

-Flzw / unit
wt-
value (gm
[ 7)o
) —> <. of — «/. of —> /. of &M
Binder BM ‘
Mexterial
)
/. I{— AN T : N
vold g /. of
i mix oggre
i voids |
—> /. of —> ). of-
B M 2M
100

ety

4. TRC heoritaal <p-gravity of the mh =

G\’ Gy 0\5 Ge

wbere, W, = /- weight— ot coarse aqgreqade,

)

G, SF‘?"O““\*‘;J of CcoOoavse Ogqgreqate -



w, = /- me#ghi— ot -finc oggregate
G, = Sp° grawity of fine aggregode-
w, = 7 weight of -filler material.
Gy = Spr Qrevity of fitler moaterial
UA.l. = / meugh{" of binder material

t.
Gy = SP aY‘Q\h‘hj of bmdev maoterial

Ge — OM w00 /

5. Percen-tocae ot volume of air volds (Vo) = o

where, G - +theorehal  unit wt- of M
Gy = Measured  unt wt - of mix

: N = _Vi—b-—- ')(G\M e/,
c. volume Of Dbinder material (Vo) - o /

where, Wy = <~ weight of binder Material

- ‘Linder moadke viad
SF- quvrhj ot

Gb =
Gu = Measured unie  WSght -
= Va*t Vo “/.
9. uo“tdg“ in mm@ro,\ ocagw‘ego:bs (\}Mf\) | /
o i Vb- |
(VFB) = %100
g. voids -fucd woith bindeyr Material Jon
d of mix oesigp the cose

Ex:—- Tn te NMarshall metho q _

Riler moderia ond biumen

qgregtes, N agqyreq e
h&\nng mspecﬁhve‘ Sp- gmvrt\es 362,
ore  mixeda 0 the yoklo, o s5, 346, W E ond S-6s(.
The -theoretical Sp- gravity  of  the mix 87,

100

A-  Theorchanl sp- gYOyH\j = W Wa o W N
. ‘ — T s

G Chy X 611'
1600
SS 346 Y8 4+ S.6
A6 2- QT2 Q-7 {O>

A

e

2-72, a7 ond -0k

NN N 00000
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S NIe BEO NS e Mo N Me W N« 3

1

=x:- The Specific gravities  ond  welght  of diterent m %féw?a fe
L ’ 3C N
used -for Pre‘:a:ro:hcﬂ o MMarshall mould are qiven bhelo
The volume and weight of mMmorshall modld are w5 om®
and  lioo gm -’f‘@sFecﬁuely- Einad  UOkds filed witth bEHume -
R‘ A| A_)__ A3 Ru B‘H’leen __
wt- (gm) 8as 1200 3as I 50 100 =526( -
g
Spas Qravutk S 251 ‘yg . _
P9 ij 3 XY U3 =
Gy, 8
A “Theoretal spr graviy = 100 —
W, <
o boE N vy g oW 5
3 (00 ) o
== (-
8as _,_/ég + 325/ so +recll
R-63 25T @y Y3 yee >
Q.
/-\,‘/. = RKASNKRIOD = 3..7./, ;
2 600 <
=
A.?_ ./' =) 1200 X 0O - qe,,s./. z
2.600 O
‘ : o
Az /. = 325Xl100 - ja.5-/, LL
2 Goo D
LL
Aq / =) tSo &l’oc = 5-.7./ <DE
2600 O
—
; - (o - o/ e Z
brtumen = O X (00 = 3-8 ¢/, = W, ;
' 2600 N\ L N z
®)
100 O
Theorehcal  wnate =p- qravi =
F N +j 3"7 + V&S s 5.7 3
Q.63 QS aY6 2:43 1
100

I —+ 1838+ S .08+2'34Yt 36

- 100
Yi-y)

= 2-4i




Theoretical  unit weight (Gg) = &4 IM/cc

G = B0 - K31
y2s
/. of volds (vg) = Gt~ @M x oo
Q-3
= 389 .

volume of binder brtumen (v,) = %’i X Gy

= 238 Xl";'
[EN -3

- ®:36

voids in mineval  agqreqortes = 3¢ 8ach 836 (VatYp)
= t2-26°/.

: \ Vi
voids flled with binder matenal = “T0L

— 8‘3@ ®x100
{2.26

Sl éng\’ o/‘

Exi— A  brumen  mirer contain 6ok
~Ane ocagx‘&cjo:f'e, < /- bitumen . Find  untt Wt~ Of the mixeyx

* hpy . © % O'C—‘ C_CEQ'YSQ
after compcxc‘c?en wrth T4 &y voKas sSp Cdm\’mj

' acacdrecacrl'& 72,
Of bittumen -0

100
¥ . ! mix =
A Theoritical  sp groutty of the M 6o . a5 s
272 .66 ('O

Theoret cal unit vk of the miv (G = 248 IWec

Vg- = Gt - Q™ ¢ (0o
G

7 = QY - GM 4 (oo

i i QAQ\'}“_ LT R

coarce  agqregite, 3.

sp - gravity ot fine oggregate 2766, Spf grasity

[y

.

T SR ra e B T b e e T T e L D i L e sl i e SIS i e i e

K

e
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ol

{00

TG + G = 248 @

Gy = 248
107

G = 232 gm /om3.

’fﬁ‘res-ts on Qaar@gcd-@ .

g
1

1+ Crushing —test i~ (Strength)

T

Powder wt-

X
)

ED FROM www.CivilEnagaForAll.com,

Cyushing value of agg' ale =
: S| "eq Tnitial wot- of aggregate

—2 A —total 10 of Yortons D) 1 ~oNns /min s a.PPhed o
LS to 10 M Size of- Qa(ayp_(aqfa and 16 tons ot ~the

Yate of 1 ton/min s applied ~“or  below:

—> Bose coarse ofF cement concrete  vyood <should not
exceed ys-/ and surface  coavses shouwld not excesd

307

a Im chd’ “test o -

A S

Impact test (S used ~for toughness oF aggregates

Resivs*:tlnce to sudden Q.FPlt‘cqh‘Oﬂ o 0ads Is —tnughness

— i35 o 14 kg weight ot haommer, height of fall 5{19[
hammer 28 cm and 15 blows 9

od hould £

—2 FOf bose coarses  OfF cement concre*te\ Yo <ho ;
note ex_c:eed us+/. and surface Ccoarse should NO+ g

cxceed  307.
— The agqregate CVU\SV"“% and Impact wvdlue or S{m“o?
clo,sin<3 e within  Iimits o nn‘;gw«p.:, of aggreqates - aud
in cose of Hfne qgrailned  highly =iticeous  aggreqates

Hhe Impact values ove ht*ahe_v than crushing valuc:




=. Abrassion ~—test:i-

Abvassion test 1s vused for Hardness &€ aggregdes¢y

Rubbing action  petween Hwo moderials s khown As C

Ab‘f‘OSS‘\OH\F » ‘ O
Abvassive choxcae N the —form of Stoel balls W e
. Co
(N this test: :
A (-
t Jrode So6
o Los Qnge(es ab vossion =y of 5 Kg o C
b Dorry abrassion LC) aqqregate
c. peval abrassion _
= grde j kg ©00 .
G oggregate v

— The moximum  value ©of abmagsion —ov sueface coarses
both —“or bHumMibhous qnd cement concrete  yoad (s 307

— > Surface coovee of WBM 1S YO

—> Attiion means the vubbing acton betoeeh same

mMmoterials: |
The deval abracssion —dest i€ used —for  -Anding obrassion

Jalue of Qcaav‘eaac(—es w ithout- Using Sl balls -

DOWNLOADED FROM www.CivilEngaForAll.com

N Flakiness INa@x
2) Elonﬂd’ﬁorw index

3) Angularity numbey .

Clakipess index:~

he Percenmcae weight

esc  Hhan  ©6 himes  mean dimensivon

of aggregate whose. (cast

dimenston oy “hickaess =

of oqqreqetes:




Then  Elakihess Tndex ¢ F1)

¥ considered

Possl‘rxa uue?ghf- of aggregoa‘es s

Total passing wt- of aggre,

Total wst- of qggw&acdes

It is not applicable to below 6.3 mm size of ogjregade .

« Thickness qange s wused -

Size of aggregade (mm) 1 —~

63-50 mMm, 50-40, 4YO-3I-5,

Q'S - 10, 10- 63

Width of +he (62-s0 mm) IS

width of the (SO -4omm) ‘s

(-5 - 20,

0.5 (63 -f-fb)

o

0:¢ (s0 +4Yo)

Eloncact’cfor\ Ihdex s -

2

20-16, 16—(|x!

= 33'9 rr‘w//m\@

= 27 mMmm

The percentage weight- of agqregate  whose gvecdv;r

dimension  or 'leng-l—h s am&mr ~than

d}meﬂs‘(of\ of- O%&qm .

.Qéfamed LWQQWF ot Oﬂqng¥ﬁes

-8 times 4he mean

1S considered -

Eloncacrﬁon index e Total  yetained uoe?gh‘f o aggvagafas < 160

TOtal weight- of aggregates

T is not osppl?co;ble o  below

—_— Lehrafh <3<m<j@, S used . . AN

size of oﬂ%m%cde st'cw-Hng Wih So-4o mm

}&_’;Iif‘] l | | !

SO -0 YO-3iS - .
r

Sze of apperture =  1-8 (Sotue)
2
size OF gpperfwe = ('8 (HO+3IS)

2

a—
—

—
—

&1 mm

ey 35 m

Yo~ MM« -

T
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EX:- TN o scogm sample OofF cCcoarge Cl(agrg%cx{@s Fher are

o0 gm —Flaki Fa\m‘des and 8_0‘3”“ etongoded quﬁdes.whag—

o the -Alakiness ana elonacd%on Tnaiees  in Hotal is 7

A RO/ b)) 367 &) I8 d) 4
A Fr = 10 s = a7
so0
| } o 7.
E-T = ricf)_ Xtoo = Qo /.
A0

cles Qe
Note t— TN flakiness index ~there Ar o0 ':ucar—hc

L A h (es
qused out- of Sovo6- The W‘emqmm_g Yyoo Fcn"hc

ar used -Br ’EtomactHO/) Thdex -

B~ Arﬂatcxﬁ\“‘j numberr: —

Tt denotes the vod content of single st o{l

ocacaveqchQS N excss of that ‘s obtained  wwith spmﬂ@l
size of ocacave;ao&es - It ranges feom Ol
| loOwW
) aMbey = &7
Ancau(oxrhj Numbe =

w = weight o Q9gm3m
c = weight of water
o = Sp- growity ot Q_%gmao:@g
N : . “
5. Water cxbso*Pﬁor') test ™ .
it mMeasures  the POTog}tj ot the acaca-reqate,

obsor ¢ 1‘00d
O N i —for =35 18" minous
' P‘HO should be < 0'6 -/ degl (3005%‘&,

sum%&oe-
- The sP-carqvim of dhe ngr&gdi’es

TQHCSGS fFom a's to 30

watey

O

DD D000

/"‘\'
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"0 000

7. St1 pPiv’)g walue of O.a:avego:fes:_

6. SOoUNdness testi- | @

Tt & dsed ~for rvesistance O weodher’fng acton -
Sodium suIP hake  and Mc.gnesium suthcc_te solutions ar  used
—or this eKPeYT‘me%- The Quevage  loss  of- wefgh*(' fter 10 cyclc

shold  not exceed 197, , whed +tected  wHh  Sodkum Sulphere anc -
&7 wheh —Aected  with Mognesium  sulphate -

com, -

IRC os SPaC?*ﬁed the maximum S‘l‘ﬁ‘PP‘lnﬂ value s ¢ —forC
the aqqregades used for  bituminous constructon-
Silcaa A common mincxal  of TGNEoUS  YOcks having

greater attracton  with  water  —an  bHuminous b?ndev maderial

IEngngorAII

Types of binder moteral dsed —for bftum?_nous consﬂuchonm

=

I« Brumen : - Q
=

Tt & a hydro corbon  Obtain by factional d(‘sﬁtlcx('l‘bf) é

Of p@_-trote_um- T s 'soluble N  Ccarbon -oi- sulPhde cmd Cc._-rbcz
tetraa chioride- o 82
o

Qe Tor ¢ - 7 0
Tt & Obtaln 'b«j deckuctive  distiiation of coal and UQJ
wood 1N absehce OF olv- Tt i€ goluble In toluene and <OE
fﬁeg covrkon  content s more. - Z‘
Rood Tar, RT -1 hquing  low viscosity p .. ;

®)

RT — 2 0

RT ;5‘ hau:‘ng hi‘gh w"scosfﬁj'
S Agphqﬁ.‘:—
The natwrol ovadloble bitumen € called -As.]ohql+-

gitumen contafng certaln  minerals Aot i AstaH-‘ Brtumen ,

Tar, Asphalt are used for  Hot mix process -




4. Cut back bH:umem_~

when brumeh Mixed with  Volatle diluecant that (S
. (or)

\ Sol .
called cut back brtumen 9uen£—

Types of cut back brtumen t ~
® I QaFid cur\na[c;ut*bo.ck bitument  (Rc)
When brtumen  1s  mixed  with  petroleam distittate
auch as Nnoptha. (o) gasolene
2« Medium c:uﬁrva cutback  bitumen:- (M)

gitumen i1s  mMixed With kevosenc (oY) Light diesel

ol
3. Slope curlng cut back btument - (sc)
When  bitumen s mixed  with high bolling polot qas

\

otls-

' N dam
— These arxe used in Surface  dvessing pbrtume n m‘ch

and seoit  brtumed  Stabilization:

5. Emulsiopst— 5
. uided condition
Situmch is Suspended N o ’ﬁﬂe":l ch

in  woter  medium  and stobili zed wrth - emulstiier

The mothodes Used —for Praparcthbﬂ of Emulsions

: : d  Mixer . methed -
1+ cotlold  mit methed Sor H1<3h sFee N

o v A tch
Emulsions o ued for - maintainanc and  po

. LY \ [N i‘
T ‘ i twabiizabon 1h descey
fePoir Works - Tt also usedd iH  soll <

orens *
Above ‘twe malernials “4or cold MX process -
{ ar wused t pYoce

A ‘ \ m
E RC A, MC 4, SC1 indicates  three ol Fetrent  Cutbadk bitumen
x‘.— s ? —

ho.uirxa some.  Visosty

DOWNLOADED. FROM www.CivilEnagForAll.com -
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Test on 8inder Material :- O :
Yo

1. penctraton —test: -
™t is used -t -fAnd softness oOr Hordness of

binder matenal-

Itol reqdfn;j Final reading D /¢ | —

o 80 &0
| neede
&l 160 79 . Bitumen
(AP
O - 80 camde = Hard oo
' ~ “nplete Clas JA?‘:GS MAXCON
" A
80 — Qas” CdY‘qda = Mcdium T TEEPRE*:;EQ
sHURI 38ih5ﬁury310k gomp z
37- ? ids, Hy .
> WS grade = Soft \\Aobf{:-l 700291147

Ext- Anps Indicates -the Pcneﬁcrh‘or) Value o binder mcrizzﬁ
lies bcetween o - Sso and  bindeyr material (s exbtactec

from Assam refineries -

Sas  indicates the binder material  having pene’efcﬂ‘o

value vanges ffom Q0 - 30 and  binder Maderial (s

extracted ffoM Other gSourecss -

— The Stardard test “tempe rartune i ase . The shape
Of —t(P of the necdile IS cohlal

Q- Ductiity Test i - o N

DOWNLOADED FROM-:WWW CivilEnggForAll.com, -

:DY\P'rOui'ﬂg the Ph ysial (hter lod«‘l)g of oggmgcﬂ'es )
Minimun Ces

Thic

Briguetle mould i used —for Conducﬁ/ka —est -
section of the 8wric,lue+1@ mouwld s tomm xioMmm:
mould je Afixed ot onc end and other end s paied under
& pressure of s MM /min -
—> The ductility value Shouwld not be less than sOCM

—for puminous  constuction.




3 Viscosiy testi-

Tuerse of -fluidiy iS  known as  Viscosity: T+ i
expressed in —terms OF scoonds. It IS measure by —ﬁ‘ndn‘ﬁg
the tme tokenh by  Soml of the sample passing -throuh
sFecH.‘ed ol ot a gluen -te,mpefcxtpxre-i Orihce  viscometer is
used -for Tar and  cut back  bitumaf -

CO.P{_UQTk-j +ube ulscometer s used ~for bHumen

b specific cavcw‘!hj L
The specific qroviy  ef  pure  biHumen yanqes oM
071 to (-02:
The sFec\lﬁ‘c qfcxu?-tﬂ of +tor Tanges fom bey — 1228
—» Tt mMmeoasures  the q{uqh‘—ﬁd of binder mcqcréql .
—> IN cose the binder Modenal  contains e rtalh
SFed*ﬁC qmu?*\j Wil be  bigher

—  pycnometer method and balance method e used —for

’

-finding spectc ca*avi'hj :

5. So%ﬂinca ,oo‘m-lr - |
The minimum —temPerdtu@ wheve -the binder maderial
hcmfncj cetaln cdeqree of SOofHhesSs -
— Ring ond eall Oquvqﬁg s  used
— hen water  heats ; -the bal fall dowd ~
ond -touches -the bottom P'\orhe . ote
the tom peradure - that —tem Pero:m@ e a

<oftening Point-

- For maxtenial SO‘F‘fo\*ﬁ% Po‘m-t— ¢ abouwe 80cC, <3_|3QQYIAQ S

vsed os heo:ﬁng m edium -

e T e A e B S T o R AR AR 2 i e T S i T B I e i S Sl 28RS e D e AT

'm ,:»w ites the

SraTieER AR

I
\L

500000

Y
*J

. ~\\/

A N
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6 Flash and Fire polnt -kesti-

and Open CUp are used Hor -this —fest-

- Tt witl vestict -the Mixing  —temperadure  and applt‘ccrﬁcb

SN0 AN

tempercdure  well  within  the  Iimiis-

o
A P-9 No:- 4e
-
- Q- -8 Mean dimension for clongated  —test
(" . S0+tY40
, o8

( —’r’)

= 8! mm
N ~

The lowest —temperature  where the vapour of sub-
Stance  catches +he fire In the ~form ©€ flash. The instumen
used o comduct the —test g pensky martens (ov) closed

DOWNLOADED - FROM www.CivilEnggForAll.com;:
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PAVEMENT PESIGN
T

| Cvyoss ©Of a 'vaex?ble quem%:~

™he cstmaded baffic ot tock cook

s < ginder course
the cend of de.s«an» (He of Pauemem- [ inse coume L
<ub base Ure
D A

Naotural subgrade

prime coat

wheve |
P = at present -traffc -
Y = annhual ‘qrcxte ot carouj‘tf) ot  beelhe -
X = tme Yequived -y constuckon of yoad

N = des‘ncan Itfe of -the pavement -

. wWhee!l  load

contact pressure =
contact area.

Rt‘ﬂ‘dH‘j ~factor = contact pressuve
"bj're pressurke.

RF = 1, -for -t-\dm Pressure is 7 kq/cm*

R-F > 1, Hfor Tyre pressue is [ow, < 7kg/em™

RE <1, ~for bigh tyre pressure > Kq Jem®

E,cbu‘tualeﬁb sincala 'ushee:l load (EswL) -
CoL — uuvalent single
~ Muttiple  wheel lood  are \onverted o Egquiuals "9

whee! load and this value s

e —_—

\'4

used Jor des?gn ot Pquememfs-

.
yf
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d = clear distance betweep —tHwoo wheels

{ _
o s = ceftre to centre distance between wo wheecls
O - vpto dh cach  wheel load  be aching  incependently -
¢ after this Po‘ﬁt— the Stesses induced due —4p each whee
- load becains to ouema{;.
- | oL \
~ — At any  depth qreater -than “as Is conciderrd -t be
T .
- Cquivalent- +o A single wheel  load ©F magnhude  2xp
(‘
- P33 NO:- 5y
.. I+ d=1icm }
S =27¢cm
P = 204yuo N
109 Y, - tog 9 < log ¥, —logy,
log A, —logx, log %, - log Xg,
109 (40880) — (09 (20440) logy, —1oq (20440)
log (s4e) — log ( 5€)  log (28) — log ( ss) .
. Jo\‘}:;fc;%d\m
QO‘L.(? \&-zﬂ;ﬁ:’f
0-20 = teq 9o = 431 59\3%‘-“ «ﬁ@ﬁ'eﬂ\e"-
= . © A\ \ “:};{gv’ 0&9
DS € _.,5;0\?\6‘ «_’,égi;&ogsd.\\}ﬂ
2 ;’:b 9;;-&66;(.00(29 ;
P ! .9 '
teg 4, = o-168 +y- 31 = \\goxa'*‘*"
) Y, = 301aonNs
N o : N
- DES?QD ot —ﬂex‘ibl@ Pauemen1~:- o

at ‘brqnsm{'t the |ood 40 the Ilower Ioyers by
gvain —to grain  Stucture -

It veflect the deformahon of- the -Iouuér layers
On <o the Swface of pavements - | |

Aggreqate  dInteriockig  property 1S madoy Critena for
design  of -Flexible pavement-

IR AR S A e O T B RS A e R PR S LS RS LR

1

i
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C-8-R  method —for d@s&an of Hexibe 'Pquew+:~

[ = =
= .{"
2 3oL vl (
2 mmenc y o
L W e
_ C ? o
h cm s — s -us :
C — 4Ys —iIso
D — is0-—uso
L ‘—‘J E — yso —iseo
ceR - F —  |s00— 4500
- G — “Above USsoo
Surface.
h Ainder
Base
<Sub-base
— . <

TRC - 37 use;j ~for  desigh of -fexible Fo}uemervts.

IRC- 37 — 198y H- 1S aPplccabte —to d&siﬂn “trafic  upto
30 militon  stondard ‘Axles -

TRC 37— ool = is O.PPll"CQb(e to design trecffic uplo 15©
mition  stondard  Axles |

The design +afhc s coms?dgr@d in Aderme of cumalatve
no-: of s@dmd Arles i.e; dencted With N

N = 365 X Ax [ (1+m)” -1] XDXF

N o N : v ~

1

DOWNLOADED FROM www.CivilEngaForAll.com

@here
A = nihal  tradffic in  the year of- CDmFie'ﬁOO .
of vYood construchion:
Yy = annhual  yate of growth of Hoffic:
— tone diskibuhon —factor

D
£ = vehicle damage ~foctor .

~—§The lane dc"stﬁbwﬁ'on ~factoy CovresFondc'ng Yo the lane

which (s cavv\dinﬂ _maximum  takhic-




P
3

DD

L

' v A\ [
I+ For single lane Yoad, .lane distecbuhon -factor s 4

Q- For —two lone single; ccunb\ge way = 7mMm,

bubon ~factor s o-15

lane distri~

3 Fow |lanc sincale comm‘ctge way s 1ym, lance distr i bution

—~factor s  ©O-yo

I obove -three cases the Waoffc moui‘ncj ‘N bo'fh

the direchions s onsidercd .

. Dual cnvw‘qae, way -

o pual twoe lane cnwc‘c;ge WAy, lance distribution Hfactor 07

a d‘.\ﬂdef
RS

—— MM —s| |& 7M

b- Dual thvwe janc Ccur?a.ﬂe way 1S 060

c- bual —four (ane qurto,ge oy s Ous

In above cose the Haffic mow‘mj

Hon 1S considered.

Ve hicie do.macde Factor (F):x-

Tnibal  beeffic Tewain
volume  ( CYaay) . Plain Mountatneous
O — IS0 t.s O-s
1o~ IS60 3.5 1 &
>is00 Y s QA5

in one divec-

By using ‘W' value and  CBR (/.) eof Subgrade <cou reters

the —tables N IRC 37 ~ 2000

t- Sub qrade  constuction  should  have  dvy density greater <than

or éq,ual'-to 115 gM /o3

::‘I.:-:. LR B

www.CIVIIEnggForAll.com, - -
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@\
- CBR OF sub carqde soil s calculaded ot lecast foy 2 SqubS-\

—“for each type of soll. ' : {\
The permissible - Maximum  variadlon  with in the cawr- values)
from the -thvee specmens is as -Plows. O

c-BR (7)) Hox. variation O
upto 5 ol (j
5 -0 Fa :
(i~ 20 +3 ‘
3 obove +5 |

ye TF vartohion i more -than oabove ualues the desicjn cBR

value should be -the avevage of oatfeast six samples -

U

I cBR value 0of the sSubgrade Is less +than 2. AQQFPMS

loyey OF -thickness isomm  <should be ,’)roufded in addttion 1o

Sub base course.

COPpnuJ J

T 777 (GJJQY

6- A blanket course of thickness - 23s mm  <should be

provided on -the cachms‘nue soll sub grade as o Sub-base

couvse -

7- The top s0cm OF Sub gvade s im povtant for the desi?n‘

&. The cerR -test shoua be performed  ©N vyemoulded soil
. . (disturbed Sai))
wrth  stoche C:ochxd‘lon

Desigh of Rfa?d pavement : -
N ~ ‘ » :
The -Fflexural stength of concrete i Mmaoor cyrteria for

des'\can of  Tigid Pauemen-t‘
Q- The minimum echaracterishic compvesstue stiength 280 kq /o™

MmN FS = Yo Kg/ep  considered —for  design -

3. The critcal 1ood positons  are intevior, cdges ’E j‘ (

aond  cormer  locadions - ,ﬂe\wi

: Jou'd”
Y- The atrescee Causead In the T\‘gid Powemen'b are ‘ J{ ‘D

due o wheel pad, ‘temFQrodm and  Trictan.

( Yansvevse Jand

Al
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OIS IS BEe B

Py

i

Wester ghawds  gtress  cquaton due o wheel loadp@
' Ty

e _ ©0-316° Sy L

= DT [, 2y wro]

Where :
S Wwheel load stess at interor [oaxtion i kQfem’
P = wheel |oad n kgs -
h = Thickness of pavement- in cms -
4 = vodius of velahve <hifness in CM -
b = yodius of TeSiQana secton in cm-
E = younq modulus of mncrete  kg/em®

K = modulus of <sub grade yeachon in kg [am?

JLU = PO‘ISSI‘OH verho of concrete .

A = [ Ehs J'/q
RK(Cr— ™)

b = \JI=6<1"+hL — 0-615h when %< 1-72Y4

2 >y
b=ao h
a = vadius of wheel 10ad dickibubdn  Th  cm -
- Se = 2%iarf [lf o9 _J;) +o-3s“1]
hL IO( b
~ where N _
Se = Wheel (oad stress ot edge (ocatiaon 10 Kgfem™
3- , )
s = EPry_(aZ)e "]
C ha- XL
whete

S. = Wheet load stess at covner loaxtion 0 kq/ce™
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- T‘emPeTcINV@ Cov) (mvpl"ncj stresses -
v — E.-t cx-é 2o
| Sy = = [ Lﬂ]
T
wheve .
e = ~thermal edehSlon of concyete per ¢
+ = —tempercxluve difference  bfw -m;a ond bottom sur&kc&r
c, and cy = LL)aYPm_ca stess coefficent
&, = length of Pouemen‘r sechon
J“j = width of Pouemen{- sechon
c, = Lx \
A } De&an_d\a\rt-
L
Cy = y
4 R
. = Cy- Bt
. St (@ . A 4
= — Mox of -two s considered -
(oY) »
S‘{:‘Le) = <y- E-c-t
2.
. — E~€~t (e W
5 Sk o
(1~
5D Frichonal stess @ -
{e S—F— = ___,LP_L’_{_. N
sxwo
wheye |
w = unit UJ@_\Mah't of concrete in Kkgfe>
L = length of pavement section
£ = coeffident of Subgrade yestaint /

i s



AN

criical comblbhaton Of Stesses:- @

locations

when quement IS cehsidered constiucked 1N Summ .

= WN'S+ TS —F-s

Interior = S; + Si) — Scg)

edge

= Se TSice) TS#

Q- Cvihical combination of Stresses ot interior and edge

location  when pavement is  constucted in  winter

= WS + TS +FS

3. Crrical  combinahon of stesses ot  corner  locodon

~—

—fo ltow‘mg

= SWig\Ts

=X~ Calculate the vyadiue of Telabue shéfess o cm v

data. - g =3%105 K Jam™ h=1(2 cm, 4=0:5

2

Q. =ISam .

A" ut. - Eh3 '/L{
Kk (1 -a)

L}
4 3 /"{
L= IXIOCX 18
12X6 (} — O-15™)
L = 70- 6t cm :
, , AN . : ; N
& U s _
T' — = 083" SO X <1724 then
I8 h

b= \ls-e&w& — 0-675h
= e xis™4 18" — 0-675X(@

b= jyem.
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P9 NO:- 60

R« S = 210 M/an‘ ;

combination In summer

2
Sg = 90 Nlmm-

-

Sp =1 N/m,nL

ey

Ws+Ts = FS

QA0 + 0 - (O

e,

Q90 N/m(y)’“

Jonrtks 10 Ri‘cﬁd Pcwement ‘e .
Reinforcement s onvi"ded only at Joints - -
' J Dowel bar
Longi-tud?’nat joink — Tie bars E}_
‘A ‘ Tie bay
Tyansverse Joints  —  powel bar

Types of Transuerse Jolnts ©
B ExPcmsior) Joint

a. combachon Joint:

Expansion Joint: -

These ore Prouidec\ —+o
due —to vaise In “tempevetuxe
“t_‘empemcmwg

Q-5 cm Qap is Fvoufded
as exPcmsfon joint

Spacing ot e;cloomsfon S0int

}
LG’_ = ___E__\f_
e(t}_t{)
where
§' = Max- expansion Of
5' = &5 = f-25cm
2

e = Themal cexponsion of
+, = Mox: ‘(EmP in °c

+ =

altows -the @_xFQns“on O‘PPQUQNW

X A3
with respect- 4o  constuchon
‘ seafer materiol
powel (& iHumen)
bay
{ load y
-brcxr\SuergsMachl

device) cap

P
L

355 CM
Eiller mackerial
Ccovk, pulpof woed)

~N

slab _'£ of the qop onudded

-—

mherete  ~Hor °C

Construction ff@mF In °c.

s
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e dzme

EX:— The width of expansion Joint  is 2omm  IN Cc- paiemen f
s the laying temperature s Qo'c and  MAaximum temp in Sumnx
. €0'c. Thermal expansion of ncrete 10%10° ¢ per °c- The spaie
X5 .
e ot eKchsion joint  should be .
€ | 5 :
A le = -5 §= 20 = (o mm -
{’ . . e.('t‘z"'t q ) 2>
¥ = o)

_ oo € (60" - 207)

= QSooo mMmm

le = 25 m

Contracton Joint -~

cealeY
The conttaction Joint are Pmu?ded o (mcdeT
allow -the contraction of mnowehke due o —fall g ‘g——l
tn —’remPero:hme Wrth respect o co/\strudfonv v Lp?(lermode’
—temperature -
The spacing  of contraction Joink L. = iic x©'

whewe
Sc = Allowable stess  in —tension 1N c-c- Kq fam™
w = Opit wt- of concrste  in kg /m3
+ = cocfficient of Subgrade  vestaint -

- N contaction Spintc N

_.(_ ~7 Dowel barg

DOWNLOADED FROM www.CivilEnggForAll.com,
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L'Oﬁca‘rtu\d(‘nod soint - -

) ‘ot NTL i Que ment-
(<« The loncaf'tudmod sothts are r&q/utred width of p

is move -than #-sM o

2- The area of reinforacement (tHe bars) ~for 1M length  of O
Joint AL = Bhfw ‘ ‘mztwi
Sc Xioo m% A

B8 = wicth of pavement -from @-dcae of povement O (

longi—tud«‘naj 'Jo?n't‘-

)
1

wiadth of- Pquemen+

2
h = -thickhess of Pouemem- in  cm-
,‘F = coe—(:ﬁ*cfeﬁ-% of Subca‘rcde Yeskd?n-{—.
W = unit Wt of concrete  iN Kg/m3
Se = working ~tensile stress  in steel  in kg/em™
Lencafh of the tie bar (L. ) = GSXSs
where
a = Do of 4he -He bor In <m

SEW:WP@Fm?SS‘lble bord <Shess of cohcete N kg/am®
TRC-58 1S usSedl ~for design of- Rig\‘d Fquemef\%-
TRc—sg& design oOf Rigicj Pcwemg_/ﬂs —fb{ hiahuso-'js.

~
b« Legal axlal lbads N India

-

Q- Si‘ngle axial — 10:4T
3. Tondom oxial — aT

4. Tvidem axial — 2N T

cumulacfive no- of Standard axle curing  design P eriod of |

pavement e = 36sA Cotn=1J

IEnquorAII.com,

T A,

%
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Where, A = inthal no: of stardard  axles cludag- dlesign perd :’
T = anhuad vyade of groucth of taffe. @
N = pDesin Iffe of pavement -

S5 T kT wvalue ot Subgv'(ldc s less than & KQ/CW"B; the

cement  concrcte Pcujmeﬂ{- Shoud not constsuct directly Ol_

the Subgrade soll- A drgn‘ng lean concrete (DLC) s a S

bose cowse is  rtecommonded —for constkuchon of Cement

| e
concreke. Pa_uememt-- 8
c C =-
- S y polythene sheest (195 1) <£
Soil K < & Kg[cm? ()
(@)
A separad ini : - 1
paratton mMembrone  of miNtMUm  thickness is @sa|l]
1S YecomMonded o redluce the 'ction b/ a D-Lec ayer E
and cement concrete ’cher . (;
Recommoended  dowel  bas bars  has  pased on Slats —thfckﬂé é
Slob -thickness Y =
Dia(cm) Length Cmm) qudf\3 @)
O as So0 Qso &
QS QS SO0 200 a
I0 22 500 30D D
3s 32 soo 300 <OE
| , - —
EXI- T3  the (0od (war P'\’? Cncrﬂsfma but ~|:emf>e rature) and BricHon =
£ \ (ot v | =
Sttesses iIn A cement conerete povement  2qpac, 10 ~SImm™. O
’ )

The critical  compination of chkeswes dwing suwmer mid dos
WS +T-2 -F.g
Q90 +qo — 0

370 .
= %2 Njpm>

)’
i
i3
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TONIT — 7 e
/\/\MN »;
HIGHWAY CONSTRUCTION &  MAINTAINANCE O
D e e N
- o
Maintaince  of construction qnd brumen Pcwe’m”f“_ c
| = ~ 1 are
“The various +ypes of brumen constuchon -
I+ prime coat (Tack coat) C
| C:

Q- Surfoce dress‘mca‘ and seal  coat
3 - Gwouted  (or) Peneﬁcdion type of constructon -
i) Peﬂeﬂd:ﬁon, macadam
) BUit up spfoy _STDUE‘
- pre - mix Mmethods
i) brtuminous bond  Mamdam (BBM)
l\‘l‘) carpet |
i) bituminous  concrete T
iv) Sheet O.slphqlt-' oY) Roll@d asphalt
V) plastic  Agphalt:

Prime coot:-
I+ The malh oblect P'u‘ﬂ in  the

and bond?ng the cxisting pcwemenk-

\ back bHumeh are
8. Medium curing and slow curing and cut

Suttoble - ~

Tocke coot:-

(- Tt s oPP“cocHon of bitumt Nous matderial  over existing

Pq\remen{- surface -
Q- High Uiscous Maderial ke P Humen is suHob\e

3 Surface dressing:i-

“o .
Tk fa a -hin uaricus  course of Pquemeﬂ*b protect

bose @@urse:

volds of —“+he ~foraes <Suvace "

N -
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Seal oot -

() Tt s a EmPevut"ous ~ tayer provided  on ~the ~top ot the
surface of the Pcmemen-l— : '
M) Tt wil seal the Suwface NOE 4o enter  the rain wder

) Tt wtl | d.evelop the skid yesultant texture-

Penetration  macadiam:~

1. T+ 1S used as a  base course cor) binder course

Q- T bHumen 'Penef:rcded crtre de’;—(-h of comPoched CLagYega

then it IS catted —full gvout - Fee
3. oF binder moderial  pencteded  hale  of depth of the
compacted  aggregate  then B js  called semi- grout
Built Up Spray grout:- |
It s used —E)r sifc:ngthe_m‘ma of e)qis-ﬁna bu‘{cumu‘ﬁous
povement-
Total mpacted thickness of v mm  ic Prow‘ded
Pre mix mcethod -

Nothima but  hot mix process -

/—\ducm-togesz -

. Tt s possible “4o coat cach particle  of oﬂgregq{—e wortt

binder  material -

9. The q/uqn-ﬁ*hj ot binder moderial is fess  when COMPQQ’"*

penetation macodam ~ | : ~

3- Stength of the m™mix Is  move.

a: B88M ;.-

DOWN LOADED FROI\/I-WWW.C-iviIEng‘=gForAII.Com, e

It s considered 40 be g-qPQr?o%r than other base urse

ke weBM with vesped— ‘o (ow dt‘SPeTS\OD c haracterishes
and c\urob“l‘(hj- '
b- Ga\rpc%:—
Hhe course Qcaqrega!e o éofls 1s o e MM mixed

wHh  binder maderials ke bHumen. (on —far .used as O curface

course .




Rirtuminous concrete: -

~ \ €

. Tt is also kpown as dense qroded bttumINoUs @nsimchagm.?
2. T+ s a combinaten of coarse oggrega;fe, ine oggregate, o
fler Maderals and brumen: | ~
3. Marshal stabilty methoed s used —fov design. r
Shect (or) Rolled  Asphatt 1~

»

Tt consick of oouwse o fine <sand  Mixed wrth b“”d@'f,; >

N

mMmateral used as o dense blaﬂera
plastic /—\SPhOJ{'t'
T & a combinaton of -fine ogqregete s Filer matevial
ond  binder makerial - Bt IS Suitable for  bridge deck Slab
—for absorb?ng vibraxchons aond hos a Propevhj of SeH yielding

Of Ccracks wrth ou«F leqd:‘ng-

Maintanonce of- Roads:- |
- Aligcctor crqc}.z?nca (o) Map cvacking is most common type of
failures  occuy « In flexible  pavements -
Q. This Occurs due —to Swem“ng and shrinkage of gubgmde <ol
anad weakness of  base course -

3. Reflechon CVOCk*Na is  observed in  bHtuminousg oieﬂalﬂ OuEr

C-C. pavenent - addHion of +hickness ot paer”
G.Ns*h/*j-

B . Mud juck.‘nﬁ e Yemealial  measure  Afor mddopumping

v
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' re€electon sthudies

Benkie man beam, deflection beams are reflec .
used —for design of -flexible ouer lay over -the £lexble
PQUGM@M—-

i Indicotes  overadl
Scaling  in  cemeft concrete Popement )
detoriaton of concrete . |
Capiliar gf:—tr offt & Onstuded o decrease the copiiay
- \j . F. capi“l(qygc:c&eﬂ:
rise ©F ground Flen call -

. the combinadion o aqgreqates soening  and Kinding mageriak

= C_Q-\—le'd WM,
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4. As a concentrthon  increase | flow  also  increases  and

Tyaeffc Flow: - | @
Trcffic -Flow  theory s consult  with  three charac—~
(s
v
teristics of voad troffic e Speed (Space “means  Speed, flo

ond  concentration Ck))

s

Cor)cer‘rbcrf'l‘or) (k)<=

COncentraion  is  also  known as densty: Tt IS the No :

Of  vehicles Presen+ in 1 kro length of the road, is crpres

iteYms  of  yehides J km - 8
Relation petween Hoffic Flowy  and  concentiedion : - <_£
@)
. LL
— Meap fee specd &
1 0
M| /L ot
& Saf A Caf)cxd"h:f of “the voad E
Ka K, Q
—> K Jamming  conaentsahion . =
=
[+ The -theoritical Max- densty IS called Tammfﬂg concenlmﬂié

Q- T uvehicics are packed fom end H+o end and avg: (crxaﬁ)O

of the wvehicle s sm then Tamming  concentration is K
& I KM D
K; = 1068 - 100 veh /km R 8 —8
s T

3- When wvehicles aAre packed from enhd o end the Flow
(®) s zero-

DOWNLOADED FR

Yeoched o max- which IS cgual +to capackty of Yoad.
$ The slope of line solning  the  origin ‘0 o +he point ‘A’;
ON the curve indicates +he Space  mean Sspeed-
Ve = 82 oy @ |
Ka A

& = Vs A




6&- The Slope - of the ine -tca_ngef)ﬁQI 4o +he curve drvawn
o origin o X T@Preseﬂ-(s +he mean Free Speed-

7. The velation is caiuen as Q = US_F[I(- :*]

D000 00

Relation  between  specd  and trafFbc Flow:-

D

3

133

E

.
2D

VAL BN .

;)
Q.
™

— Quuax ™ CO-chHy

- Wwhen speec\ IS zevo- The low (@) also 2ero -

8- when flow Ts zevo, e speed s Max- covres panding o

mean fee - speed  (Vst)

- AsS ‘the "FlOU) N OocQAsces ’Q‘he SPe@d deCYeGSGS and +he ‘F’fd}l
is veached ~to -the max- Corr@spondmca ‘o cqucHxJ o-FfH)e‘
Yood - |

k. The speed GDW@sFoI\d"ﬂg 46 mox: How 1S Us\&/l‘ The

velahion between these ~wo

Q = ks[kS“_l_{i

Vst

Relalon bjw  Speed ond concentationt -
~ | ; <

Vst
\Y

2

“~
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+he speed s max - corresponding ©

¥
/

- wheh concenttation (s 2€Y0,

4o mean free speed ( V£ ) |
2. when speed ic wecs, the @naenkation & Max: cc-we‘spond(‘nfj.
4o Jamming conaentathon (k).
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~ The velahon bjw these WO i aluen as
e _ B k .
o Vg = Vg [( p J
. 2
G NOte -
G 8 = Qmon
-
'. Vg = Vgg
"
— N s
& K= s H
F&_.C‘\'fj:- ® = VS ¥ K &qu = VS-F X k_; Rr [
< m T
: Ve = a
K
WA . . )
concentrachon (k) is veciprocal  of space  head way g’
Vg = QxS o
1000 Lomplete Class Nowe 9 xcon
A op GHANTI ENTERPRISES
where s gl,: Suryalol Comples
. Abids, Hyd. var
S = space headl way in 'm’. wiobile. 970029115
I HEme hcadd way ‘K then  dhe  velaton  is
s= _h_x .y xio00 h = sec
3600
Exi- The speed  density  velation ship on A 8tu@,n sectan of
the vood is St‘uen has Vg = 70 - 07K +hen fnd cpacih
of —4he vood .
. t \ + _ '___ K
A T‘hLS eq/ucrh@n in ‘+the —fovm of US = VS'F ( K_‘,_>
=~ 'comf}ore' thece -fwo equations N
¢ Uz 70 (1- &1 K
N -
Vg = P Ve ( ,7)
v = .= J0_
of 10 kmph K; =~
Then Copactty of the voad Qg = Ve X K
= wox 210 x- L
-7 hl
Z 1150 Veh/y
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