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TRANSPORTATION ENGINEERING SYLLABUS OF NEC
LI CENSE EXAM

9. Transportation (ACIE09)

9.1 Highway planning and survey: Modes of transport, history of road development in Nepal;
classification of roads; road survey; highway alignment and controlling factors; evaluating alternate
alignments; Road Standards of Nepal. (ACIE0901)

9.2 Geometric design of highway: basic design control and criteria: elements of highway cross-
section; highway curves; super elevation; average and ruling gradients; stopping sight distance; design
considerations for horizontal and vertical alignments, extra widening, and set back distance; design of
road drainage structures; design considerations for hill roads. (ACIE0902)

9.3 Highway materials: types of aggregates and tests on their gradation, strength, durability; binding
materials and their tests; design of asphalt mixes; evaluation of subgrade soil. (ACI1E0903)

9.4 Traffic engineering and safety: impact of human and vehicular characteristics on traffic
planning; traffic operations and regulations; traffic control devices; traffic studies (volume, speed,
O&D, traffic capacity, traffic flow characteristics, parking, accident, flow); road intersections (types,
configurations, design); traffic lights; factors influencing night vnsnbnhty, road safety measures.
(ACiIE0904)

9.5 Road pavement: different types of pavement; design methods for flexible and rigid pavements
(DOR Guidelines); loads and other factors controlling pavement design: stress due to load,
temperature. (ACIE0905)

maintenance: activities, techniques, tools, equipment a
road construction; preparation of road subgrade:; field compaction control and soil stabilization;
construction of asphalt concrete layers; construction procedure for penetration macadam, bltummous
adam and plain cement concrete pavements; road maintenance, repair and re
(AC 1E0906)




Calculation of CBR Value(EMPERICAL METHOD)
fl)[Ealculation f CBR value |

B CBRis thd\pwdeveloped by California
iVisi ’_

sion of Highways.
This test is done for calculating the stability of soil
subgrade and other flexible pavement materials. [

- 4
CG%{S’ (-

CBR (%)  (Load sustained by the specimen at@
or enetration)/(Load sustained by the standar -
aggregates at the corresponding penetration value) * 100 % ’@:‘a:,,,
The CBR values of 2.5 mm penetration is higher than that of
5mm o
If the CBRvalues of 5 mm penetration is higher than that of

2.5 mm, thenthe test is repeated, o
Three test Is con the average of three is CBR
value




e}
B Ps of @
CBE‘%‘(?—\Q o sandlrd csed sggrgite) 003 70

5= dléplacement Zisr;']m \%ﬁ WA BL S vrna 5 265C

Ps = Load corresponding to ‘6" settlement %

Ps = Load for standard crushed aggregate:

6 (mm)Psca (kg)[Psca (kg/cm?)
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If CBR 2.5 > CBR 5 - Test Accepted —

If CBR 5 > CBR 2.5 > Test Rep@
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Empirical Method

* CBR Method&—/

- It was introduced by Galifornia Division of Highways in USA in(1928

- The design curves provides thickness of pavement required foragiven
CBR of subgrade iven desiﬁn load to be taken by the pavement.
Three curves for design wheel load 3175 kg, 4082 kg and 5443 kg were

developed —
- The CBR method is based on th%mipleo\frequiremem

thickness of material for a give 1 .
- <
1.75 1
) e ) (é[r?z“__,!.
CBR pm o4




Empirical Method (CBR method continue%w
W[r;/m

* IRC recommended (IRC: 37-1970), r different volumeof
commercial heavy vehicles whose | g@/velght)i greater t@;;/

\4/

tonnes

* To calculate the number of design commercial vehicle for the design

year, it is recommended to use
A =(P(1 + r)™ in commercial vehicle perday, CVPD

A~ PLI)




i Emperical)

+@

S ber of traffic at the beginning of QM

construction .907-7 olﬁ

m = construction period Y

K lateral dIStrIbutlw‘/
= Vehicle damw / f‘/
N\_ )

N

After obtaini lative traffic and CBR
- /
values, the.total thickness of pavement from sub-

grade is calculated reading from graph given by
IRC.

o L )

l
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@ﬂetical Methods:

o Itis the methods baséd on pavement response such as stress or strain due to loads.

( oussinesq’s Theory
» Thé vertical displacemen

the centre of applied load is given by:

A=@1_@ [;—,;z(’_:u,f/

t the surface und?

Where,
A = vertical displacement
V= Poisson’slratio

/A=l Sha
E = Modulus of elasticity of sub-grade soil a
Forlv = 0.5 K
_ 2Pa . 2
__ 1.5 Pa ¢

E
The a@uation [ ‘ e fgr flexible plate
only. For rigid plat .

\




(11) Semi-Empirical Methods:

The final form of equation is given below:

%o (( J :;y) NF a2y
Where,

Tp = thickness of pavement
P = wheel load

Es = Modulu;of elasticity of/sub-grade _gh_,
Ep = Modulus of Elasticity o/‘f/p:ement materials
a = radius of contact area '

A = desi ction({0.25 cm)
x = traffic coefficient = 1.5

y= Kainfall coefficient = 0.9

(&)

= stiffness factor|

M




Asphalt Institute Method: o
) - M\
= Fien =2 [F)

) (Eseya1/z N s
tsc_(Eb)/D

Where,

tsc = thickness of surface course

tb = thickness of base course

tsb = thickness of sub-base course

Esc = Elastic modulus of surface course
Eb = Elastic modulus of base course
tsb=thickness of sub-base course




Rigid Pavement

@gn of Rigid Pa@




Stresses M A

* Stresses at different locations in rigid pavement occurs due to
y Due to wheel load (traffic load)

~{ Temperature Stress )
* Due to warping

* And friction between pavement and the subgrad

* The critical combination is taken fof the maximum stresses a
different locations which should not exceed the strength of the
concrete

* The load location usually for critical combination is taken ag edge
\
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1. Traffic Stresses s Mo fenele

sy

* On application of the traffic load, the slab tends to deflect like a beam
and s comes into play %M
* Westergaard considered three critical loading

* Interior loading,
* Edge loading,
e ioadin ODY
* Corner loading, — 0 dl)
« At both the cases @enor and mrﬁax'mum tensile stress
is acted on the bottom of the slab_
* For corner loadmg maximum tensile stress is acted on th
/—\ =

slab




Location of tensile stresses generated for the
three critical wheel load postion

v

S

Corner loading with Tension on top of the surface

Interior loading with tension at underside

/

Edge loading with tension at underside
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rping Stress (Terpperature Stress) @

| DC,

* Temperature differential between the and bottom of the slab causes
curling (warping) stress in the pavement

* If the temperature of the upper surface of the slab is higher than the
bottom surface then top su ace tends to expand and the bottom surface
tends to contract resulti downward, and vice-versa

* The restraint due to weight, friction provides restraint to the cu@

producing StTesses
. For interior region of the slab = ¢, +uc,)
g = 7—),, A




4. Critical combination of stress

* During summer

uring mid day-

At edges g

DO

* During winter

4. Critical Combination of stress

. ttom fiber —Toad stress tension , warps downward resulting in
tension in bottom a ) : : Frictional stress
So, critical combination at edge : Load stress + Warping stress — _ y

Frictional stress
‘_\_--

—_"-—\

At edges during ?f day will bd\the most critical combination jvhere

the bottom fiber — load jon. s downward resulting in
tension in bottom and frictional stress being ten

So, critical combination at edge : Load stress + Warping stress +

4. Critical combination of stress

t the top load stress at corner is tensile Bnd warping stress when
warping upward (facing upward) jensile stress is e top

— | S——
Most critical combination at corner — load stress + warping stress

[Here, frictional stress is not developed at the corner]

)




On a highway, if the velocity of a moving vehicle on a lane is 4
km/h, stopping distance is 20 m and average length of vehicles is 5
m, what is the basic capacity of the lane?

20™m 4
1. 2000 vehicles per hour C . ID'D O \/ <o [Usn)

- / e
/C, QLS
2. 2400 vehicles per hour

C = 100040 = 1600 vehi;les/hr/lane
3. 1200 vehicles per hour = Léﬁbm() ) l_
2¢ Gy > GHY) L

\ya(o vehicles per hour 7 A 5*3 "Q}

The'lost time dBe to startmg delay on a traffic signal is noted to b{) ’)@

s. the actual green 1i 25 s, and ye yellow time @:Iow muchis ——
the effective green time?

Effective green time:

/—_—_*
1. 31s The effective green time denotes that_inAhe given total time ime and amber time)
saturatimf-lﬂ-\tﬂ_m.C%Wfora small Ie‘ﬁgth of time. initial delay for the start of the

first vehicle and clearance of vehicles in the amber time caus €d. Or
2. 22s in other words the time during which a given-tratfic ﬁjﬁﬂgmg:ﬁfr set of movement‘s_r‘ﬁay
proceed; it is equal to the cycle length minus_the-effective red time
3. 28s Thus the effective greentime——— 1

Effective green time (Geff) =G+ Y -L

4. 5s
\/ Effective green time (Geff) =25+ 3 -3

Effective green time (Geff) = 25 sec



The relation between maximum theoretical capacity bf a traffic lane
\
(C) and the minimum time headway (H;) is give :

=S C ’/ IWE\,/—- Hb

2. C =4500 x Ht

Y 1550 ,
4. C=3600 x Hy “—aq '))"b‘g'
The free mean speed on a roadway is found to be 80 km/h. Under _ -
. . . . - Maximum flow or capacity flow (q,ax)
stopped condition, the average spacing between vehicles is 9 m.
Determine the capacity flow. =P x

1. 1964 vehicles/hour/lane

\2/% vehicles/hour/lane

3. 4230 vehicles/hour/lane

K;=Jam density

4. 3430 vehicles/hour/lane us = Free mean speed

S = Spacing between vehicles



:_J Fee Mean Speed:
From the speed-density diagram, itcamdéﬁﬂemm / ﬁ
(mber ST VENES T UM s 7ero 3

which the/humber of veni unit feng density is zero.

+

'é)
—

Speed(u)

Density (k) é
Speed Density Diagram

Density:: It can be defined as the n@ehlcles per unit length. The unit of
measurement IS vehicles/km.

Jam Density: From speed-density relation and flow-density curve, it can also be k \/
seen that it f5the maximum density at which there is no flow on the road.

-5 7

-

Flow(q)

,;: : —
\ - : {
Flow-density CLZ Flow-speed curve

(Parabolic) (Parabolic)

Traffic Flow: The number of vehicles passing through a particular pomt in certain
time interval is defined as traffic flow. AlSo, number of vehic
hour is called traffic flow (q).




If the jam density is given a d the free flow speed is given as
@19 maximum flow for a linear traffic speed-density model is

given by which of the following options?/Jx; /) }2
R

FM)(: Dtm_srmlﬁaty (\D

)

\y‘faf/ 4 For Greenshields's Model (Linear Traffic Speed Density M
2. keug/3 V="V (1 a k%)’
Where,
3. 3ksug/5 V = Velocity at any instant
V¢ = Free mean velocity
4. 2ksus/3

k = Density of the flow
k; = Jam density of the flow
Maximum capacity (Omax) = Vmax X Kmax

As per Greenshields's model

k;

V
Vmazr = Tf & kmaz = 5

<

f k

Maximum capacity = (¢,,42) =

vl



1. The maximum thicknesyof expansion joint ir/ rigid pavements is
a. 0

b

c. 50mm

d. 100 mm ,‘j;\’
Temperature variation produce heavy temperature stressesi

1.
a. Flexible pavement
b.  Rigid pavement
c. None VV
d. All of these
As per |.R.C, the maximum sp&g contracw.... in reinforced cement concrete
slab of thicknes¢ 20em. ~—
*4.5m
e 14m
*45m
60 m
Categories of slab Slab Thickness (cm) Maximum Contraction Joint
Spacing (m)
Unreinforced Slabs 20 4.5
10 75

Reinforced Slabs

o @



1. As per flexible pavement guideline 2023, The VDF for vehicle type heavy
two axle vehicle is taken as

6.50 (RN ‘
Vehicle tr},\ VDF Remarks
\W S Heavy h@gﬂ'ﬁwmﬁffy 6.50
c. 1.0 Heavy two axle 475 hilly terrain 3.5
d O 35 Mini truck/tractor 1.0
Large bus 0.50
us ]
@yﬁ B 03

Stage construction is not possible 1

a. Flexible pavement
b. Semi-rigid pavement
C. \@gid pavement

d. None of these

1.

The(Maximum axle load !for design of road
pavement for Nepali en as
-
81205);22265 Momrun 1 @)s&ib're%e loads in Ne[;Q'
' a W taken as’10.2tonnes, A'm

8.16 tonnes ) .
. ﬁ tonnesfor single axles, tandem axle§ and
‘@' tridem axles respectivelyd \




b.._t Rutting r\/ =
C. .Ihirmal cracking ’—'//7/
o Postheavey - - J

o W
1. Which of the below i itical load position” )
a. [Interior / :

b. Corner
c. Edge

1. ThWMIong the wheel pati in flexible p% %
kndwn as o £
a. Fatigue cracking f\//

be converted into
1.EWL

2.E
e { |
. Lomigitudina joln o -
3. The dowel bars are provided drerongs s
1 Longituc@ala//

2.Laterally
3.Any direction required -

4.1n base of pavement U W

Tie. bggg

Surface smoothn ms

Tiehars
Suhgrade
Subage or hase




Activities

.

* Earthwork in filling for

embankment

» Excavation for cutting * Sub-surface drain
/—\

* Excavation for borrow pit * Causeways
* Excavation for structural inor bri

foundation Other water management
SCHA N - ® w

E@vatnon fméurface dra|® SHucTLTas
* Disposal of surplus €a

/

Activities

Structural Wor

“Eart retaining}((u;tures

* Gully control yforks

Miscellaneous Works

« Traffic sign/signal/marking e

* Landslide stabilization works * Base course * Bio-engineering works

* River training works Wr&e

* Bridge Protection works N——
\

* Anchor wall




6ols, Equipment and Plants%

—_—

. ( gital Intensive :ro}’ cts requirg equipment, plants to complgte
the project on time
* For r intensive projects, erally of(small scale) could be cost
effective than usin equipment
~ —

nder spreader
% ate spreader
Mt Concrete Mixture

\-/-&'mm\inous Mechanical

Paver
* Cement Concrete Paver

([

¢ Lifting Equipment

* Backhoe, Loader (fgx Low
ds)

* Crane (different capacity)

v\

* Transporting Equipment
* Dumping Trucks (Tippers)
* Trucks (flat body)
* Mini dumpers

Equipment

—\_J-E:?amoﬂ Equipment

mooth wheel roller

{_s~TBrating roller
“{:mat ic raller

——Sheep foot roller

Leveling Equipme
* Motor Grader

"
)




Earthwork
Embankmem@ (/ L i

Materials ~

.LL<75%andP| Pl /-)PI‘AM -LL-PL

Equipment. o

* Grader; Roller; tipper and water tanker Gr manually for small proj@
Puha S einrSS

'_—-..q

Earthwork

< Excavation for Cutting )
esign elements in highway excavation for cutting are:

* Depth, Staguhty of foundation, stab'lity of slopes, accomm
road side

* LL<75%, Pi<40%

Equipment
* Grader, Roller, Tipper, water tanker

o \

-

on of




W/

A P
Planning of Earth Movement e
(2
Characteristics of Mass Haul Diagram

* The ordinate at any chainage along the curve represents the earthwork

accumulation to that point
. Maximange from cut to fill L—}- >"’_7 Ond bod\.' U
* Minimum ordinate (-) — change from fill to cut ”
* Rising curve — excess of excavation 5 5'\\4 %4
* Depressing curve — excess of filling R ("’)

* Loops concave upwards indicate a direction of haul from right to left and
loops concave downwards indicates a direction of fraotfrem left to right.

* The algebraic difference betho ordi a meas total
eartiiwork in that section. Thusy, =y, gw?uantity of earthwork /in ‘—>~

N

between chainage yl 4 m




m}\ XA U

v
Planning of Earth Movement iom = L
2 v —=2 3
Mass Haul Diagram
* Haul:- In earthy Iti
he volume

to ribe th¢ oe
istance of material use
* Free haul:- It is the distance to which the contractor is supposed to move
the earth without any additional charge. The charge for free haul is covered

by the unit rate of earthwork

convenient Soarce than pay for mic sraul is a distance to
which material from v
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Planning of Earth Moveme

Mass Haul Diagram

a= cosy of road way cutti%’w Ll @M
_ 5 3
b= cost off ver haul and tipping p;er m? per km ,
c= cost of borrow material per L’

L= economic overhaul distance in km L7 Z

Y Ca/:b*\L = ¢ + a for critical condition
L=c/b

If@ is the free haul,(L is the overhaul distance ianaximum

o aul)then, the economic — haul'di =f+L=F+c/b




Shrinkage and Swelli

Shrinkage Factor

=
m
=
-
-
<
=
-
3
m
O
—
W
9
o
O
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c
o
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w
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)
wn
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me of fillin

maII for sand and gravel ind large for@@@

%7'\%
D,
CF= \ZA- De_ ST \/£ /%3/ SF— 7 l/t}; D, g,__ E/:P
)i N -
: §£ VQ ').:é: D, -rvg V/
Swelling Facto — Qe
. ive lume of cutting occupies a gwter volume of filling it
SF: \LQ - ak 78 W= b S
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* Could be ové&r embankment/for/excavation)or on the existing groun
profile

* Subgrade as per vertical alignment

* Site should be_cleared off and.gr_aﬂgisn\ecessary (profile, gradient
nd cross slope)

Required dry density has to be achieved

—




Subgrade

Construction Steps
* Leveling of the completed earthwork to the designed grade-aqd shape by

cutting or filling normally ﬁo 20 cm')ith the help o( grader. ) oY nn P

* Checking of moisture content and spreading o,f water if necessary' é)‘v/’J’/

. Wyen Compaction is started from
edge to centre on straight section apd from inneredge to outer edge o
super elevated section. This procéas will be followed during compactio

any pavement fayer. ) -

* Checking form . —

* Checking for field moisture arﬁfield dry density (95%{9§ximum

T oeee—— \_//

Subgrade

—teri
( : LL<75%, Pl <40% 5
E N\
* Grader, Roller, Tipper, Water tanker




‘/\/:}—l:_\

— Base Course T
. Wk coat or wearing course

* Compacted over sub-base course

* Requirement of compaction in desired density and level (grades) and
required cross slopes

Materials
@ hard, strong, tough, durable gravel or crushed stone

*(Pl —Non PlasticEBR>8§fAi FI<30% ,|LAA<40% and gradation requirement
E S35 wuos

Equipment £36
* Grader, Roller, Tipper and Water Tanker

——




/_‘70&\@/:'/

s

Sub-base Course
T T

* Sub-base course activity includes all activities after subgrade preparation and

before base course preparation —— —
. Requiremént of compactioryin desired density and level (grades) and
required cross slopes ' I

Materials

* Clean, hard, strong, tough, durable gravm

* River bed materig r?@
| (BR>30%) FI<30%

Equipment

* Grader, Roller, Tipper and Water Tanker




Prime Coat

* Appliedover a ‘M :

(depends upon void or the surface)
+0.73 t0 1.46 kg/m? /‘U‘WM i~

«/Liquid low viscous bitumen used ; f

rl_pgrous layers )
* Over gravel, water bound macadam ahd stabilized road
—-—/ - ——————

* Usually Medium Curing to Slow Curing Cutbacks of sutabre

LS

Seal Coat /"[’—3
* The layer which is applieMtuminn
‘__—————\

against the water
* May be provided over a worn bituminous paveme

* Usuall
single layer s ]
« premixed sand bitumen (hot mix) seal coat

Purposes
* To seal the Surfacing against th€ ingress of water

evelop skid resistance su

\/—

s surface to seal

\4.‘ * High viscosity like the hot bitumen to create bonds beteen_exisit
* (old lay€r of bituminous stface or
e o)

Tack Coat

* WBM which has already been treated with prime coat)+
* With the new bituminous .

* Spraying rate { Oiw kg/m?

* Sometimes Emulsio




Grouted or Penetration Macadam

* Aggregates grouted by Bitumen

* Compacted Coarse Stone aggregates & grouted with bitumen followed by
the spreading and compacting of key aggregates (intérmediate aggregates)

* Full Grout - Bitumen Penetrates through the full depth
* Semi-Grout - Bitumen Penetrates through half depth

* Full grout in case of heavy rainfall area

* Semi grout in case of average rainfall and traffic

* Full grout thickness - 7.5 cm

* Semi grout thickness -5 cm

Grouted or Penetration Macadam

* It Is used as a base course

* 25 to 30% of extra bitumen Is required as compared to bituminous
macadam

* Uniform coverage is not ensured

Grouted or Penetration Macada

Materials
Bitumen
* 80/100 grade Straight Run Bitumen
* 5 kg/m? for 50 mm thickness — Full grout
* 6.8 kg/m? for 75 mm thickness — full grout
Aggregate

* LAA-40%

* AIV-30%

* Flakiness Index (FI) - 25%

* Stripping Value - 25%

* Gradation - 7.5 cm thick is 63 mm down (Coarse), 25 mm down (Key)
5cm thick = 50 mm down and 20 mm down

Grouted or Penetration Macadam

Procedure

1. Preparation and intensive cleaning of the existing surface by broom and
air compressor.

Spreading of coarse aggregate as per the specified rate of application.
Dry rolling of the spread coarse aggregate at least with 10 ton roller.
Spreading of bitumen as per specified rate of application.

Spreading of key aggregate as per specified rate of application.
Rolling of key aggregate at least with 10 ton roller.

Application of seal coat.

Opening to traffic

Qo; =IOV, U1 B U i




Bituminous Bound Macaw

* A premix with coarser aggregate used in binder course or in base
course with large void contents

* Open graded aggregates with high void content of 20-25% with large
size aggregates

* Stability is due to the interlock of the aggregate particles and the
frictional resistance

* Dense Bituminous Macadam in Binder course generally has less
voids of 5 to 10% contains dense graded aggregate

_—Bituminous Bound Macadam

Materials

Bitumen

* VG-10, VG - 30 or VG-40, quantity required for premix, 3.5 to 4.5 %

by weight Materials

* NO mix design procedure is available Aggregate Gradation

Aggregate * For 75 mm thickness of
* LAA-40% BBM, 37.5 mm nominal
o AIV-30% size of aggregate is

selected

* Flakiness Index (FI) - 25%

« Stripping Value - 25% * For 50 mm thickness 19

mm nominal size of
aggregate is selected

Bituminous Bound Macadam \_/

Construction Procedure
* Cleaning by brushing, sweeping and air compressor

* Depressed portions are filled up with precoated aggregates and
rammed up

* Tack coat is applied prior to the application of premix
* Hot mix method is used for which is Hot mix plant is used

* Both the aggregate and bitumen are brought together which is
heated for 140-160 C (bitumen) and aggregate (100-150 C)

* Mixing for 1 min till a homogenous mix is obtained

Bituminous Bound Macadam

* Through paver paving is done, and laying temp. should be in a range
of 110-135C

* Rolling is done by the 8-10 smooth wheeled or vibratory roller
(rolling done till no impression is made in the pavement)

* Immediate rolling is done by the pneumatic tyred roller
* The finish rolling is done by 6-8 ton smooth wheel tandem roller




Asphalt Concrete
Materials

Bitumen

* VG-10, VG - 30 or VG-40, quantity required for premix, Has to design for
OBC (Max. unit weight, design void content, max. stability)

Coarse Aggregate (Nominal size of 20 mm for 50 mm thick, or 13.3mm for
40-50 mm thick)
* LAA-30%
AlV - 30%
Flakiness Index (FI) — 25%
Stripping Value - 25%
* Soundness - 12%

* The aggregate should be clean, hard, strong and durable
* Requires appropriately proportioned aggregate

Asphalt Concrete

Materials

Fine Aggregate (<4.75mm)

* Free from clay, silt ,organic and other deleterious matter

* Non plastic

* Should be made crushed rock of LAA not more than 30

* Soundness < 12%

* Sand equivalent >60

Filler Material(<0.075 mm)

* Lime stone, hydrated lime, OPC, fly ash or other non-plastic material
* 75% should pass through 75u sieve




Asphalt Concrete

* Checking of temperature of mix before delivering, during laying and before
compaction. The temperature difference should not be greater than 10°C
in each activity.

* During the laying of the asphalt concrete mlx, a good coordination
bet_w?e_n t(rj\e equipment and labors is very important and shall be
maintained.

* Checking the loose thickness manually.
* Follow up level corrections by skilled labors.

* Finishing the asphalt concrete layer before compaction by skilled and
corrections at joints while laying on next lane.

* Initial compaction of the asphalt concrete layer by smooth wheel roller.

Asphalt Concrete

* Follow up compaction by pneumatic roller. The rolling shall be
continued until the voids measured in the completed layer are within
the appropriate range.

* Average density after compaction shall not be less than 98 %. No
individual density shall be below 95 % of the average of the
laboratory specimens

* Cutting the edge of previously laid mix with edge cutter for laying mix
on next lane. The edge cut should be perfectly vertical

* Core sample of the previously laid mix is taken out with the help of
core cutter for further necessary laboratory tests




