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Synopsis

Pavement behaviour under the super single tyre (SST) was investiga-
ted and compared with that under a conventional dual tyre (CDT).
Contact areas and contact pressures over a range of loading con-
ditions were measured and compared. Two approaches were used in
the analyses. 1In the first, measurements were made of deflections
with depth in the pavement structure under Heavy Vehicle Simulator
loading. From this data, the material properties and structural
life of the pavement were precisely determined under SST and CDT
loading conditions. In the second, a complementary theoretical
approach was used to determine the relative life of a wide variety
of pavement structures. It is concluded that the super single tyre
is generally more damaging than the conventional dual tyre under
the same load, and that the maximum legal wheel load of the super
single tyre should be kept at the present level of 3 850 kg.

Sinopsis

Die werkverrigting van plaveisels onder die super-enkelband (SEB)
is ondersoek en vergelyk met dié& onder 'n konvensionele dubbelband
(xDB) . Kontakoppervlaktes en kontakdrukke is onder verskeie
lastoestande gemeet en vergelyk. In die ontledings is twee bena-
derings gevelg. In die eerste benadering is diepte-defleksieme-
tings van die plaveiselstrukture onder Swaarvoertuignabootserbelas-
ting geneem. Uit hierdie data kon akkurate bepaling wvan die
materiaaleienskappe en die strukturele leeftyd van plaveisels onder
die super-enkelband en konvensionele dubbelband gedoen word. In
die tweede, meer teoretiese benadering, is aanvullende ontledings
gedoen om die relatiewe leeftyd van 'n groot verskeidenheid plavei-
selstrukture te bepaal. Daar is tot die gevolgtrekking gekom dat
die super-enkelband in die algemeen meer skade aanrig as die
konvensionele dubbelband onder dieselfde las, en dat die maksimum
wettige wiellas van die super-enkelband by die huidige vlak van
3 850 kg gehou moet word.
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INTRODUCTICN

On the basis of investigations carried out in the 1960s, the super
single tyre (SST} has, up to the present, been considered the
equivalent of an ordinary single tyre in South Africa. The maximum
allowable wheel load is therefore 3 850 kg as laid down in Regula~-
tion 102(a) of the Road Ordinance. At the request of the Road
Authorities the relative damage caused by the super single tyre as
compared with that caused by the conventional dual tyre (CDT) was
investigated using available information and improved techniques.
The aim of the investigation was to determine whether the SST can
replace the CDT which has a maximum legal lcad of 4 100 kg without
increasing damage to road pavements. The cross sections and

measured prints of the tyres are compared in Figures la and 1b.

Little local literature on this subject is available. Reference
can be made to two similar investigations carried out overseas.
The first was done by Zube and Forsyth(1} in 1963. Transient
pavement deflection and surface tensile strain were selected as the
two criteria for evaluating the destructive effect. A direct
comparison of strain and deflection data indicated that the
destructive effect of the SST with a single axle loading of
12 000 1b {5 443 kg), equalled or exceeded that of the dual-wheel
configuration at an axle loading of 18 000 1b (8 135 kq). 1In the
second investigation, Terrel and Rimsritong(1976)(2) based their
conclusions on a theoretical study using the linear elastic layered
programme Chev SL.(3]). On the basis of their investigation, the
following conclusions were drawn :
(a) Super single tyres were generally more destructive than dual
tyres with an eguivalent contact area.
(b) Super single tyres required a thicker asphalt pavement than
dual tyres.

These investigations were somewhat limited in their approach as the

first was purely practical and the second purely theoretical.

In the work reported here, a combination of both theory and
practice was used ~ measurements were taken with the Heavy Vehicle
Simulator (HVS) system (4) and calculations were done with the

mechanistic pavement models (5,6). Elastic deflections were
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determined for different loading conditions at wvarying depths
within the pavement using multi depth deflectometers(7). The field
data were checked against the computer models for a range of

materials from typicallpavements in South Africa.

DETAILS OF TYRES INVESTIGATED

General

Leyland Spécial Products made two SST tyres available for testing.

{a) 18R 19,5 Doublex PR20 (XY¥1l), recommended to replace 1000-20 or
1100-20 conventional dual tyres.

{b) 1BR 22,5 Doublex PR20 (XY1l), recommended to replace inter alia
1300-20 dual tyres.

The investigation concentrated on the 18R 19,5 Doublex PR20 (XY1)
tyre, because it is recommended that this tyre should replace the
conventional 1000-20 or 1100-20 dual tyres which are being used on

most heavy vehicles on South African roads.

Manufacturers' specifications

Table 1 compares the specifications of the 18R 19,5 Double PFR20
(XY1) tyre with the 1000-20 and 1100-20 dual tyres.

The specifications show that the 85T requires an internal tyre
pressure of approximately 600 kPa as compared to a pressure of
approximately 560 kPa for the CDT to carry the maximum legal wheel
load of 40 kN (4 100 kg).

PROGRAMME OF INVESTIGATION
The programme followed is shown schematically in Figure 2. The

individual steps are discussed in more detail below.

Contact areas and pressures

The contact areas and contact pressures of the two tyre types were
compared at different wheel loads and internal tyre pressures.
Black shoe polish was applied to the tyre and a print taken on
paper in a hydraulic press. Two contact areas were wmeasured,
namely the apparent contact area (the total area enclosed by a line

drawn around the print) and the actual contact area (the sum of

A g T et i e
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those areas of the tyre in actual contact with the road). Similar
prints were taken under the Heavy Vehicle Simulator test wheel{4)
for comparison with the above measurement. Using the contact areas
and contact pressures obtained two approaches were followed. These

are described in sections 3.2 and 3.3.

Practical approach

The structural lives of typical pavement structures were compared
under the two tyre types. Material properties obtained from

practical measurements with the HVS were used.

Deflections at crawl speed under the HVS wheel were measured at
different depths within the pavements using multi-depth deflecto-
meters, The S5ST and the CDT were evaluated under a range of
loads. Three different pavements were investigated : P157/2 near
Jan Smuts, an experimental pavement near Mariannhill in Natal and

P67/1 near Bapsfontein.

The first two structures both consist of a high quality unbound
base supported by a cemented subbase. P67/1 is a light pavement
where weaker soil layers are encountered cleoser to the pavement

surface.

A linear elastic program (5), together with the measured depth
deflections, were used in an iteration technique to determine
effective moduli. The moduli demonstrated clearly both the stress-
stiffening behaviour of granular materials and the stress-scftening
behaviour of subgrade materials under different loadings and tyre
configurations. The differences in material properties found that
may have been due to the different tyre configurations, were thus

allowed for.

The linear elastic program ELSYMS (5) was used to calculate the
stresses and strains induced by the two tyre types. The transfer
functions and procedures used to calculate the structural lives are

described by Maree and Freeme (6).

Theoretical approach

The mechanistic design method {6} developed to ewvaluate the

i
£
i
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standard designs from the catalogue of designs in Draft TRH4{1980)

(8) was used to compare the effect of the SST and the CDT on these
structures. Material properties were used which were identical to
those used for the evaluation of the structures in TRH4(1980). No
allowance was made for differences in material properties that may
have resulted from the differences in tyre configurations. The
evaluation of pavements with granular base and subbase layers may
therefore be less reliable owing to the stress-stiffening and
stress-softening behaviour of the materials. The evaluation for
pavements with premix and cemented bases are more reliable as these
materials have less stress-dependent properties. The practical
approach, described in paragraph 3.2, mainly considered granular
base pavements. The two approaches are therefore complementary.
Loadings ranging from 35 to 40 kN per wheel were considered in the

theoretical approach.

RESULTS

Contact areas and pressures

Figure 3 shows the sensitivity of the actual contact area of the
two tyre types to differences in wheel load and internal tyre
pressure. The actual contact areas of the two tyre types proved to
be relatively insensitive to changes in internal tyre pressure over

a practical range of pressures.

Figures 4 and 5 compare the apparent contact area and apparent
contact pressure of the two tyre types at different wheel loads and
ihternal' tyre pressures. These results show that there ig no
significant difference in the apparent contact pressures (normally
used in mechanistic analyses) of the two tyre types. The apparent
contact pressure of the SST is approximately 5 per cent higher than
that of the CDT at a 40 kN wheel load (maximum legal load}) and
internal tyre pressures of 600 kPa and 560 kPa required by the SST
and CDT respectively (refer to Table 1). At a low wheel load
(20 kN) the apparent contact pressure of the SST is approximately 3
per cent higher than that of the CDT, and at a high wheel load
(BO kN) the contact pressure of the SST is approximately 3 per cent
lower than that of the CDT.

. From these two figures it also follows that for mechanistic
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analysis the print from the CDT, at a 40 kN dual wheel load, can be
represented by two circular contact areas with a radius of 110 mm
with centres spaced 350 mm apart. The SST can be represented by a

circular contact area with a 158 mm radius when loaded to 40 kN.

Figure & shows that the actual contact area of the SST is generally
of the order of 30 per cent higher than that of the CDT. According
to Van Vuuren (9) this value is not of practical significance. The
actual contact pressure is a function of the tread pattern of the

tyres,

Mechanistic evaluation

A number of factors are common for the mechanistic evaluation done
in sections 4.3 and 4.4. These are the contact areas under a 40 kN
wheel load used in these analyses are shown in Figure 7. The
symbols used for material types are explained in Table 2. Al though
these analyses were done over a range of loadings, the comparisons

shown concentrate on the maximum legal wheel load of 40 kN.

Practical results

Three pavement structures were considered.

(a) P157/1 near Jan Smuts
As shown in Figure B(a) this structure consists of a high
quality granular base (GlA} supported by a cemented sukbase.
Figure 9 compares the measured resilient deflection profiles
of the two tyre types at different depths within the
structure, and Table 3 shows the effective elastic moduli
obtained from these deflection profiles. These effective
elastic moduli were used to compare the lives of the structure
under a 40 kN wheel load in terms of ES80s . The lives of the
structure under the two tyre types is also shown in Table 3.
This high quality granular base clearly showed stress-stiffe-
ning behaviour as higher effective elastic moduli (E') were
obtained under the different tyre confiqurations of the SST.
All the results of the tests on this pavement indicated that
there was no significant difference between the damage caused
by the two tyre types. The weaker soil materials below the
subbase normally show stress-softening behaviour, but were

well protected for both tyre types.




“1

TABLE 2. - Definition of moterigl syn tols

SYMBOL|CODE MATERIAL

ABBREVIATED SPECIFIL .’ :DNS

v v v Gt Groded crusned stons

v v
Vvvvv 62 Groded crushed stons

(J‘,D.o" 1 63 Dumprocik :

G4 Notural grovel
GY Natural gravel
Gé& Notural grave!
67 Growvel- soil
GB . Grovel ~eoll

GS Grove! -soll

G10 Grovel-soll

» munium BB Y mod. AASHTO

Denss - groose unwsathered crusr,  srang, Moo g
375 me, GIL BE -BR*A of opporer Loty

Gt PB . mod AASHTO

Denvs-grocae atons ond voil pings. R uze 3T e
Ungroded wonle rock [ Max  wize -§ arer thicknass
CBR 4 BO; PIb 6

CBR < 437 P13} 10 1o 15 dapending on grading |, Mox.
size B3mm

CBR <€ 25, Mor size 3 i foysr thicknass

CBR <€ 1% Mox sire 1& loyer Thichnest
CBR < ID  of in site densrty

CBR< 7 of m oitu density

CBR9 3 o in situ dansity

BC Bitumen hot-mux

BS Bltumen kot - mix

TC Tor hot - mia

TS Tor hot - mix

Continuously groded ; Max.sire 26,3 mm
Sami- gop - graded; Mox. size 37,5 mm
An for BC {contmnuwously groded)

&3 for BS{semi -qoap- grodad }

7/% PCC | Portiond coment concrate

Mpo.rupiure 4 3,8 MPo, Mox.siza 3 75 mm

o | Comented erushed atune or grovel

/ c2 Camonted trushed ntone or grovel

Lo r e, %eapr ¥ 4
Eeynil] €3 Camonted noturs] grovel
Y

st

7
L5, 22202¢) ca | comanied naturat grove!

ra
VAV e B -3-1 Treovred notura! grovael

UCS 61012 MPo o) 100% mod. AASHTO; Spec of lhont
62 bufors treatment; Denss-grodad
UCS 3to6MPa o 1I00% mod, AASHTO; Spec
generolly 62 o7 64 before freotment ; Densy - groded
UCS 1,5 to 3,0 MPo ot 100% mad, ARSHTO, Mos aira |
€3 mm

CE 0,7%t0 1,5 WP ot 100% mod. AASHTO, Mox size
E2 mm

M~oified mainty for Atrerperg timite

¥ AG | Aspholt mrtucing
AL Asphalt surfocing
N AS Asphett surfocing

N a0 Aaphott surfacing

Ref. TRHE gap-groged
Ref. TRHB coni. graded
Raf TRHE sami-gop - groded

Rof. TRHA otan.proded

—_— STt | Surtocs trecimen!
—_—— ST2 | Surface trectment
—— 55 Sond seal

—_— 5cC Cope seon]

—— 5L1 | Siurry

—— 502 [ Swrry

—_— SR Surfoce renewal
—-— SE Surface ronewgl

Ret. TRH3 singls seol
Rel. TRH3 multipls seol
Ret THR~3

Fet Tidq3

Fine urnmnp

Coorse groding
Rejuvenolor

Dilctad amulsion

¥ ¥ 9% wi | worerbound mocodem

vy v w| PH Pengirotion mocodam

Max. size 78mm Pl of finetr 3 &

Conrse stone + isystone + bituman or for

] €B | oncrate poving bloexs

Vet crushing oirengih 4 30 MPo | Intorlocking shapes
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(b) Experimental pavement near Mariannhill.
The structure of this pavement is very similar to that of
P157/2 near Jan Smuts (Figure 8(b)). Figure 10 compares the
resilient deflections measured under the two tyre types at a
40 kN loading. Field data were not sufficiently complete
for a full analysis. The results were very similar to those

obtained for P157/2 and indicated that there was no signifi~

cant difference in the damage caused by the two tyre types.

{c}) P67/1 near Bapsfontein. This is a relatively weak structure ;
as shown in Figure 8(c). Weak soil layers are encountered l
near the surface of the structure. Figure 11 compares the !
resilient deflection profiles of the two tyre types under a
40 kN loading. The effective elastic moduli obtained and

structural 1lives in terms of EB0s are compared in Table 4.

For this structure, low effective elastic moduli in the soil

layers within the top 350 to 400 mm of the structure were

obtained undexr the SST. The weak soil layers near the surface
of the pavement exhibited stress-softening behaviour due to

the difference in tyre configuration of the SST. Table 4 shows

a marked decrease (approximately 60 per cent) in the life of
this light pavement structure under the SST. Interpolation
over the range of loading conditions considered indicates that
a wheel load of 3 600 kg on the SST will have the same
destructive effect as the CDT at a wheel load of 4 100 kg
(approximately 40 kN}.

4.4 'Theoretical results

This evaluation was done with the same values as those used to
evaluate the structures in the catalogue of designs, Draft
TRH4{1980). The linear elastic program ELSYM5 was used to calcu-
late the stresses and strains within the structures. In an attenmpt
to cover as wide a range of pavement types and gstructures as
possible, pavements of all road categories and traffic classes were
evaluated. The structures of the pavements evaluated and also the
details of the analyses are given in Appendix A. Table 5 shows
the calculated lives under the twoc tyre types. These results

indicate that the calculated lives are significantly lower under

the SST for most of the pavement structures considered. This is
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especially true for pavements with bound bases where fatigue
criteria control the life of the pavement. The calculated resi-
lient deflections are, however, very similar under both wheel

types.

For premix bases the reduction in 1life is from 20 per cent for
strong pavements to 50 per cent for light pavements. Pavements
with cemented bases show a decrease in life of up to 60 per cent

under the SST.

The materials within the granular base structures should be treated
as stress dependent to produce reliable results. In general the
safety factors in the granular base are similar or marginally
higher under the SST tyre loading. When a granular subbase is used
to support the granular base, the SST has a significantly greater
effect on the subbase than the CDT. Higher shear stresses occur in
the subbase material. This can result in a decrease in life of

more than 60 per cent for light pavement structures.

DISCUSSION OF RESULTS
These results, and especially the mechanistic analyses of the TRH4
structures, are in general agreement with results of a similar

investigation by Terrel and Rimsritong {(2).

Where the use of the SST in place of the CDT is legalized overseas,
approximately 90 per cent of all heavy vehicles are still fitted
with conventional dual tyres. The 1nvestigation shows that the
maximum legal load on a SST must be between 3 600 kg to 4 100 kg
(depending on the type of structure) to compare with the
destructive effect of the CDT loaded to 4 100 kg. Results of an
independent investigation reviewing the equivalent single wheel
mass concept indicate that the current maximum single wheel load
limit is too high. In practice, normal single wheels (usually
front axles) are not normally loaded to more than 3 000 kg even
though the legal limit is 3 850 kg. It is apparent that the dual
type configuration is of substantial benefit owing to the separa-
tion of the lcad areas and the corresponding increase in effective

contact width.
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The use of the SST has potential advantages, which are listed

below :

- the reduction in weight (about 1/3) can be converted into
payload;

- the brake drums are better ventilated;

- on uneven ground or in cases of load imbalance {due to diffe-
rences in internal tyre pressure or tyre wear), the load is
better distributed by the SST than in twin fitments;

- the true contact pressure as influenced by the wall stiffness

of the tyres may count in favour of the SST.

CONCLUSIONS

The main conclusions of this investigation are summarized below :

- there is no significant difference in the apparent contact
areas and contact pressures of the conventional dual tyre
(CbT) and the super single tyre (SST) under a maximum legal
40 kN wheel load;

- for deep strong pavements, such as pavements with granular
bases and cemented subbases, there is no significant diffe-~
rence in the damaging effect of the SST and the CDT;

- the super single tyre will be approximately 20 to 60 per cent
more damaging where weak unbound soils occur within the top
350 - 400 mm of light flexible pavements;

- a S8ST wheel load equivalent to that of a CDT load at 4 100 kg
varies from 3 600 kg on a weak pavement to 4 100 kg on a
strong pavement;

- the dual tyre configuration benefits substantially from the
separation of the load areas and the corresponding increase in
effective contact width. ‘This is particularly true when
fatigue criteria play a dominant role in the pavement

performance, for example in pavements with bound bases.

RECOMMENDATIONS AND PRACTICAL IMPLICATIONS

It is recommended that the maximum legal locad of 4 100 kg for the
conventional dual tyre should not be permitted on the super single
tyre, but rather that the existing single wheel load limit of
3 850 kg be applied.

The reduction in weight of the S$ST compared to the CDT results in a
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reduction in dead weight of approximately 50 to 60 kg per tyre
which can be converted intoc paylcad. The effective maximum wheel

load recommended on the SST is therefore approximately 3 900 kg.
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FIGURE | (a)
COMPARISON OF CROSS-SECTION

SST

FIGURE I{b)
COMPARISON OF MEASURED CONTACT PRINTS
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FIGURE 2

SCHEMATIC SUMMARY OF PROGRAMME FOLLOWED
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DUAL WHEEL LOAD

CONTACT PRESSURE
=520 kPa

+— R = [{1Omm

(a) CDT
SINGLE WHEEL LOAD
40kN
J

CONTACT PRESSURE
=512kPa
R =158 mm

{b) SST

FIGURE 7

REPRESENTATION OF CONTACT AREAS USED IN THE
MECHANISTIC ANALYSES ( 40 kN WHEEL LOAD )
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APPENDIX A

DETAILS OF MECHANISTIC ANALYSES
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
ROAD CATECGORY A

DESIGN TRAFFIC CLASS £E4

PAVEMENT | BITUMEN PREMIX

TYPE BASE
!
INPUT VALUES CRITICAL PARAMETERS
LaveR |mick- [PGSSON E - VALUE ( MPa) [f STRESSES ( o, kPa); STRAINS ( ¢ )
— N(F::) _RATIO'PHTSE PHQSE PH;SE PHASE & |[PMASE 2 |PHASE 3
! 40 | 0,44| 3000 R P
2 | 225 | 0,44|5700 @y n 64
3 1so | 0,35 200 | | I
4 ' 1so | 0,35] 120 €yn1a7 - :{j
5 a | 0,35 70 q, 166

INTERPRETATION AND EVALUATION _ ;

LAYER LAYER LIFE (EB80) STRUCTURE LIFE (E8O)
NUM- . _
BER |lpHASE 1 PHASE 2 PHASE 3.
f >E4 II 47 x 10°
2 47 x 105 ——
YK DEFLECTION { mm)
3 2E4 INITiAL FINAL
4 >E4
0,¢5 0,26
5 >E4 ‘




t

:'DETAIL.S OF MECHANISTIC ANALYSES OF INDICAT::

g

15063

PAVEMENT STRUCTURE SST (whee!loads 3820
3600
PAVEMENT STRUCTURE
ROAD CATEGORY A
DESIGN fRAFFIC CLASS: E4
(220 40 AG
2258C

PAVEMENT | BITUMEN PREMIX
TYPE BASE

CRITICAL . PARAMETERS

INPUT VALUES
LavER |THICK- |Posson E -~ VALUE { MPa) i STRESSES( o, kPa); STRAINS( ¢g)
nuviserINESS RATIO
| (mm) PRASE | PUASEL PRISEllphase 1 [prase 2 | Puase 3
' Fg =32
! 40 | 0,44| 3000 zgf :_22?,
: Le = 6
2 225 | 0,44] 5700 ‘gf ;gg
' oV 227,08: 7.4
. Ty 21, Okt =6.9
3 150 { 0,35 200 oy« 0T < 5
Ev - /63
a | is0 | o,35] 120 Gy 1123
Ey /75
5 a 0,35 70 fﬁ gj
INTERPRETATION AND EVALUATION
hﬁﬁa ILLAYER LIFE {E 80]) | i STRUCTURE LIFE (ESBO
BER FHASE 1 PHASE 2 PHASE 3
S Ea &
i L0 x 10
Y 42 x /0
: | Zrge =
X —
F=L.0 . > Lt DEFL.ECTION {mm)}
s it 2E4
F=5 . >E INTTIAL FINAL
>Ea -
>E4
4 >E<
L+ N
5 >Ed
>E4

[
Fo i s

t
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!
DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE

CDT (wheel load 4100 kq)

| PAVEMENT STRUCTURE T
{| ROAD CATEGORY A
DESIGN TRAFFIC CLASS E4
40488
200BC
150 ca4 PAVEMENT BITUMEN PREMIX
TYPE BASE
INPUT VALUES ; CRITICAL PARAMETERS
LAYER |THick- [possod E — VALUE ( MPa). STRESSES ( o, kPa); STRAINS ( ¢ )
NUMBER|NESS {RATIO
{mm) -PH?SE PHQSE PHASE 1 |[PHASE 2 | PHASE 3
| ‘ 40 0441 30003000 g a.8 €yn 15
2 200 0,94 5600|5600 u 24 €y v 63
3 150 { 0,35] 3500| .s00 €, =49 -
4 _ 150 | 0,35 120 | l270 ¢, = 108 a,"173 N
5§ | a 0,35 70 70 ._ d, a2 122 4, 188
INTERPRETATION AN EVALUATION
laver LAYER LIFE (EB80) T{STRUCTURE LIFE (E80)
NUM-
BER lpyase 1 PHASE 2 PHASE 3 “
| >E4 >E4 48,6 x 10%
2 >Eaq 48x 10° ]
ey DEFLECTION {mm)
3 0,6 x {05 >E4
INITIAL FINAL
4 >E4 >E4
0,21 0,27
5 >E4 >Eq '
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'
J

'DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE

4100

SST (wheellocods zgus0
IGO0
PAVEMENT STRUCTURE
i ROAD CATEGORY A
DESIGN TRAFFIC CLASS E4
L5 4.0 AS
ROCAC
150 C4 PAVEMENT BITUMEN PREMIX
TYPE BASE
INPUT VALUES CR]TICAL PARAMETERS

LAYER |THICK- [POISSON
NUMBER(NESS |RATIO PHASE | PHASE

(mm) 1 2

& - VALVUE ( MPao)

PHASE )
f‘SE PHASE 1

STRESSES( o, kPa); STRAINS (¢ )

PHASE 3

i 40 | 0,94 3000} 3000

,5.‘_ = =/7 Ee - 35

= /58 |E& 32

5.4 = /< Et = 29
72

5600 | 5600

Ee » 27 Es =
£t = P56 Ee -

: 68
2_| 200} 0.4 Ee =247 |E: -6+
L 52 -
3 | 150 | 0,35| 3500| 500 A -
. Ev = /26 Ev = /98
4 150 | 0,35] 120] 120 g‘,’ R Y
W&y =730 |&r 798
s | o [oas] ] ] @ (&%
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (EED) STRUCTURE LIFE (E80}
NUM- .
BER [pHASE 1 PHASE 2 PHASE 3
| > E4 >E £ &
Y= >E - I93x/0
>EHF >E4 40,6 x /0€
[ >E4 39 x/08 6
, | >£f: ingog 49 ___x/0
> x /0 |
| O3x /0% 1F- 28, >£4 DEFLECTION {mm)
s Loges Fiap cer
Z: A F
s 24 INVTIAL INAL
o L 7E4 >Ef
>E4 >£ 4
| PE >E<
5 | >4 > Lt
2E >E

kg
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE | !
ROAD CATEGORY A

DESIGN TRAFFIC CLASS E4

PAVEMENT ALTERNATIVE
€ BITUMEN PREMIX

“ TYPE BASE
INPUT VALUES I CRITICAL PARAMETERS
LAYER |THick- lpoisson E — VALUE ( MPa) || STRESSES (o, kPa); STRAINS ( ¢ )
NUMBERINESS [RATIO
| (mm) PH‘:SE PHQSE PHQSE PHASE 1 |PHASE 2 | PHASE 3
1 40 | 0,44| 3000| 3000|3000 |fe,- -1 ¢ -6 418
2 135 0,44 | 5250| 5250 5250 €, %9 q v 12 € -89
3 180 | 0,35 | 6000| 6000] 730 || ¢, = 1s € =44 -
4 150 | 0,35 3500 500| S00ffe, «34 | — —
5 | a 0,35 70 70 70 || €, =99 ] €, 148 ¢, v 237
INTERPRETATION AND EVALUATION j
LAYER LAYER LIFE (EBO) STRUCTURE LIFE (EBO)
NUM- |
BER [ pHASE 1 PHASE 2 PHASE 3
| >E4 >E4 >E4 ' 47,0 x 108
2 >E4 >E4 | 40x10° Tre———
DEFLECTION (mm)
3 >E4 0,34x i0® —
L NiTiaL FINAL
4 6,8 x 108 - — ;
; 0,18 0,28
5 >E4 >E4 >E4 J
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PAVEMENT STRUCTURE SST (wheel loads 3540
31600
PAVEMENT STRUCTURE
RCAD CATEGORY A
_ DESIGN TRAFFIC CLASS E4
""'r"m 40 Aa
Imilf 1358¢C
""/’?i” 150¢3
£ PAVEMENT | ALTERNATIVE
o7/} oca BITUMEN PREMIX
< TYPE BASE :
INPUT VALUES CRITICAL .PARAMETERS
LAYER |THick- |porsso E- VQLUE ( MPa) | STRESSES( o, kPa); STRAINS (€)
NUMBER|NESS |RATIO _
(mm) PH?SE PH’;SE PHQSE PHASE 1 [PHASE 2 |PHASE 3
e~ 8 EL 7 ~/8 Er —F
i 40 | 0,44| 3000| 3000|3000 |[£¢; 2L (g1 |gec /e
£t N5 e < /3 e - 2
2 135 | 0,44| 5250| 5250 5250 gi L 4d |EE s £e =78
l.&s = 2f Et - 47 —
3 150 | 0,35 | s000| 6000 750 ﬁ-ﬁ ;,{gfg gi ‘;22.7 -
Et - F8 - - -
4 150 | 0,35] 3500 500] 500 -fg _fgj":'g - =
&~ /09 §v= 760 gy . 563
Ev /03 = /57 s 228
3 @ [ O3] o ™| TollE ey & iiw |EL%h
INTERPRETATION AND EVALUATION
LAY‘ER: LAYER LIFE {EB80D) STRUCTURE LIFE (£80)
NUM- ’ :
BER | pHASE 1 PHASE 2 PHASE 3
. PE4 >Ed >4
1 | S >Eg >E4 35.2 x /0€
>E2 e > £ 39.3 x /D€
- i >E4 JOx /0€ 27 & x [OF
2 | >&7 JE% 32 %8¢ '
X
| >L£ Q.2 x /of — CEFLECTION {mm)
[ 352  |gaee | -
] X — T p
T - - INITIAL FINAL
. Zx/0f - -
4 Ix/06 — —
SE4 SEL > £
5 >E4 >C4 >Ed
> £t >E< >Ed

kgl
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__{DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
i ROAD CATEGORY A .
“ DESIGN TRAFFIC CLASS | E4
PAVEMENT - R
GRANU
TYPE LAR BASE
CINPUT  VALUES | CRITICAL .PARAMETERS
| lLaver (thick- lposson £ - VALUE ( MPa) STRESSES{ o, kPa); STRAINS ( €)
NUMBERINESS  |RATIO
(mm) PHTSE PHQSE- PHQSEPHASE 1 {PHASE 2 |PHASE 3
! 50 | 0,44 3000 | 3000 ¢,;Jaz ¢, 308
2 150 0,35 450 200 O, "280; gy0 B oL 5221y o= 42 Ly
3 | 300 | 035 [ 6000 |- 500] € =33,4 -
4 150 | 0,35 | 120 120 €, v 84 €, =275
5 -a 0,35 70 70 Jfe, =100 e, =278
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) STRUCTURE LIFE (E8O)
INUM- :
BER {pHASE 1 PHASE 2 PHASE 3
‘ > 50 x 10°
, 100 x 108 25 x {05
REQUIRES A RESURFAGING BEFORE
Fiy i Fp2,2 LI IREY: ' 28 x 108 __
2 >Es4 >E4 l= T
. DEFLECTION {mm)
3 | 28x108 - L '
INITIAL FINAL
‘4 >E4 >E4 |
0,22 0,42
5 >E4 >E4 " '
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I DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE
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5SST

4100

{wheelloagds zgso

3600
PAVEMENT STRUCTURE
ROAD CATEGORY A
DESIGN TRAFFIC CLASS | E4

PAVEMENT
TYPE"

GRANULAR BASE

INPUT VALUES CRITICAL A PARAMETERS
Laver |tHick- lposson E - VALUVE ¢ MPG)_ STRESSES( o, kPa); STRAINS (¢€)
NUMBER|NESS |RATIO :
(mm) PH‘;‘SE' PHQSE PHQSE PHASE 1 |PHASE 2 PHASE 3
e = & 7 282
| s0 | 0,44 3000 3{000 25 s 25 . 55
: ) a've-;-ffé,- Gh= 17210y 33l b= 6F
; ; 24295k = 59Ty 2 31h0h =64
2 150 § 0,35 1 450 |.. 200 A T A e S A i
! | [ =} -
3 300 { 035 | 8000 500 Ficae o _
. v ES 1 3 o
4 IS0 1 0,35 | 120 120 Z, =35 5; N
| Ev = /07 Ev 306
5 a |lo3xs| 7o 70 ug; o/ % ‘2;’,: ;§§30 ,
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (EBO) STRUCTURE LIFZ {£80)
NUM-
BER | pHASE 1 PHASE 2 PHASE 3
> & '
e 2xoe >80 x 10°
! > Lt 40 x /0F REQUIRES A RESURFACING BEFORE
FrélM I )54 F“jl? H '>£4' 28 4 IOE
W LE TR
w A . > 3 A - -
v . DEFLECTION (mm)
3 ./‘5)(/02 _
. {z_f > INITIAL FINAL
| >E4 >4
4 2L >EE
| >E4 »E £
s | &£+ >E4
>EL > L4t )

kg)

O T S 9 TN T A S o R 5 G ip i e e e
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: DETAILS OF MECHANISTIC ANALYSES OF INDIC/™
PAVEMENT STRUCTURE (¢DT (wheel load 41G. |

PAVEMENT STRUCTURE
ROAD CATEGORY B

DESIGN TRAFFIC CLASS E3

PAVEMENT | BITUMEN PREMIX
TYPE BASE

! !'

INPUT VALUES CRITICAL PARAMETERS

1 1
LA‘;E”R THICK- lPoissod E — VALUE ( MPa) || STRESSES( o, kPa); STRAINS { ¢ } b

NUMBERINESS |RATIO |o s [ prase | PHase

{mm) 1 2 2 PHASE L |PHASE 2 PHASE 3

1 a0 0,44 3000 @, * 38

2 155 | 0,44 | 5300 | € =107
3 150 [ 0,35| 200 or3%0.2-7
4 150 |035 | 120 <, = 202

s' a 10,35 70 €, =280
IF INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) STRUCTURE LIFE (ESO)
| [num-
_ BER | prase 1 PHASE 2 PHASE 3
i >ES3 ' 12 x 10°
2 2 x 10° i —
T DEFLECTION (mm} ;
3 ~E3 INITIAL FINAL
4 >E3 _ .
- - _ 0, 35 0,35
5 SE3 : |
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE SST (wheel loads 3850 kg)
3500

PAVEMENT STRUCTURE

ROAD CATEGORY | B §

DESIGN TRAFFIC CLASS | E3

N 30AR
158 8¢C,
as
Up| 12008 PAVEMENT | BITUMEN PREMIX ﬁ
TYPE BASE |
INPUT  VALUES CRITICAL PARAMETERS

Laver trick- [posson E = VALUE ( MFa) || STRESSES (o, kPa); STRAINS ( € )

NUMBERINESS IRATIO | nse | prASE| PHASE

(mm) { 2 3 PHASE 1 PHASE 2 PHASE 3
& = &7
1 30 | 0,44!3000 fq:f o gg
' Er = l24
2 155 o,-_a4 5300 %;& ;;/7

O = At orn - 108

3 | 150 |0,35] 200 o
Ev - 297
4 150 | 0,35 | 120 e J22%
Ev =306
5 | a |0,35] 7o g 2
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (EB8Q) | STRUCTURE LIFE (E80)
NUM- -
BER | pHase 1 PHASE 2 PHASE 3
L > £3 &
>r3 . Bx /o
1 [ >z3 . rox/0f
| x/0€ 12 x /OB
2 .//ch;og
X/ -
7 2.0 SE3- - DEFLECTION {mm)
s £ 28 -4
s INITIAL FINAL
3 | ~&£3
>E3
| >23 .
s | *E3
>£3
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~ |[DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
ROAD CATEGOSY B
DESIGN TRAFFIC CLASS E3
PAVEMENT [ BITUMEN PREMIX
TYPE BASE
INPUT VALUES n CRITICAL PARAMETERS
LAYER |THICK- Passon E -~ VALUE { MPo) || STRESSES ( o, kPa};, STRAINS (¢)
NUMBER|NESS [RATIO _ a
{mm) PH?SE pHQSE pHQSE PHASE 1 [PHASE 2 | PHASE 3
| | 30| o0,44| 3000]| 3000 4, "-20 € .37
| _
2 | 1201 0,44 so000/! 5000 €, = 28 € © lo9
3 150 0,35 | 3soc| so00 1o =79 -
4 150 ] 0,35 120 120 a, =172 €, = 320
5 a 0,35 70 70 €, =198 | 4,321 % .
INTERPRETATION AND EVALUATION :
T
oeveR LAYER LIFE (E8O) STRUCTURE LIFE (E80)
EANTYE ¥ I 1
4559 PHASE 1 PHASE 2 PHASE 3
! >E3 >E3 1,8 x 108
2 >E3 1,8 x 108 ——
DEFLECTION {mm)
3 <000 & 10% | —
INITIAL FINAL
4 >E3 >E3
| \ 0,27 0,37
5 >E3 >E3




DETAILS OF ME
PAVEMENT STRUCTURE

38
CHANISTIC ANALYSES OF INDICATED

4100

SST (wheelloods zsso
3600
PAVEMENT STRUCTURE
| ROAD CATEGORY B
DESIGN TRASFIC CLASS | €3

PAVEMENT
TYPE

BITUMEN PREMIX
BASE

INPUT VALUES CRITICAL PARAMETERS
Laver |THick= lPosson E - VALUE { MPa) Jj STRESSES( o, kPa); STRAINS ( €)
INUMBER|NESS [RATIO
(mm) PH?SE PHQSE PHQSE PHASE { |PHASE 2 |pHAsE 3
e = Il |€e = 72
! 30| 0,44} 3000] 3000 2t 79 e tée
630 Le = /27
2 120| 0,94 5000 5000 2L 295 ‘sz-'i /A
Ee = 8e -
3 1s0| 0,35 3500| 500 AR _
Eve 26 \|&r = o7
4 1s0] 0,35| 120 120 gv 202 A A
gy = g/.:? gy =g;’0
_ : oo v = 348
5 a 1635} 70 70 A A
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) STRUCTURE LIFE (E8O)
|NuM- :
BER | pHAsSE 1 PHASE 2 PHASE 3
BYE; >£3 e
\ >£3 >£3 3 8 X/O
>£3 >E3 | /ox/0€ -
1 ~£3 8x/0f 6
2 | »£3 10x/0¢ £ 1[0
-
Ty CEFLECTION (mm)
3 jo,ozxjog -
I x /0 — [SE}
=22 =5 e TIAL FINAL
4 >£3 >£3
>£3 >E3
>E3 >E3
5 >£3 S E3
>E3 >£3 i

kg)
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CcDT (whee! load 4100 kg)

_Ff
PAVEMENT STRUCTURE |
ROAD CATEGORY B

DESIGN TRAFFIC CLASS | E3

30 AG
I eoec.es
77,4 125¢C3 il
G o] e

INPUT VALUES CRITICAL . PARAMETERS

LAYER [THick- lposson E - VALUE ( MPa} || STRESSES( o, kPa); STRAINS {¢)

NUMBER[NESS RATIO EIP P-HASE 2 PH

(mm) 1 2 3
| 30 | 0,44] 3000| 3000| 3000[je; : -2 |e,z-22 |e, :-39
2 80 |0,44| a650| 4650| 4650 [ 4y = s € = 7 € - 104 -
3 | 125 | 0,35| 6000| 6000| 750 [[¢y = 286 |y = 70 -
; 125 [ 0,35 | 3500| soo| s00 || ey = 57 | — _
5\. a [0,35] 70| 70| 70| €y:=163 |, 2254 |, = g07

INTERPRETATION AND EVALUATION

LAYER LAYER LIFE (E8O0) qSTRUCTURE LIFE (E8O0)
NUM-
BER |pHASE 1 PHASE 2 PHASE 3
| >E3 SE3 >E3 16,8 x 10°
2 | >E3 |  >E3 16,5 x 10% e
DEFLECTION {(mm)
3 | 1,4x10° | <opix10® e
INITIAL FINAL
4 03 x10% | — e
| 0,23 0,37
5 >E3 . | >E3 >E3 i.L '




_?DETAILS OF M
- PAVEMENT STRUCTURE
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ECHANISTIC ANALYSES OF INDICATED

4100

SST (wheelloads 3830

3600

PAVEMENT STRUCTURE

ROAD CATEGCRY 8
DESIGN TRAFFIC CLASS | E3
"5 30 AG
1 ||] a0 8c,BS
EZ,‘,Q;’/; 125€3
BITUMEN PREMIX
TYPE - BASE
il
INPUT VALUES CRITICAL PARAMETERS
LavER |THick- [Posson E - VALUE ( MPa) || STRESSES( o, kPa); STRAINS (¢
NUMBER|{NESS [RATIO :
{(mm) PHTSE PH:SE pH;SE PHASE PHASE 2 |PHASE 3
Ee = -/t e /9 Ee= 69
| 30 | 0,44] 3000] 3000| 3000 |56 3 &£ : /5 IE4 S e
i€ < 2.5 Et= 2.8 Eé = 115
2 80 |} 0,44 | 3650| 4650] 4650 gﬁ";}"? gﬁ ’,jg g-f&jjgg
Et 36 Et = 79 -
3| 125 | 0,35] s000| s000| 750 [[£1F) |E£ Do s
Lt - &/ - -
4 | 125 |0,35| 3500| s00| soo [[£5 128 _ -
v = /7 v 276 v ©FE
5 a |03 70} 7] 70 Icfv /66 Vv =258 |Ey - 233
INTERPRETATION AND EVALUATION
.LAYER LAYER LIFE {E 80) STRUCTURE LIFE (ESQ)
NUM- X
BER |pHASE 1 PHASE 2 PHASE 3
. >£3 >£3 > £3 &
v | 2E3 >E£3 >£3 - /2x/0
>£3 >£3 >E3 /3 x /0%
>£3 > £3 /i 8x lO0® &
: |38 |8 | Frves e
%, 758 P YT DEFLECTION { mm)
| oo | sagie -
bt x <0.0/ x -
—SAD € — INITIAL FINAL
0,5 »/0€ - -
>E3 >£3 >E3
s | *£3 >£3 >E3
>£3 >£3 >£3

kg)
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE |
ROAD CATEGORY B

DESIGN TRAFFIC CLASS E3

PAVEMENT .
TYPE

GRANULAR BASE

INPUT VALUES CRITICAL PARAMETERS

Laver ftrick- lPosson E - VALUE ( MPa) || STRESSES( o, kPa); STRAINS (¢)

NUMBERINESS IRATIO oy ask | pHaSE | PHASE

1 {mm) 1 2 3 PHASE 1 PHASE 2 PHASE 3

1 30| 0,494] 3000| 3000 Ij €42 10 €, ° 208

2 150 | 0,35 450| 200

O, 349,07, 72 |0, = 293, 0, 42,
3 2501 03S| 3500{ 300 | €, 62 —
4 150 0,35 120 120 e, v 148 a, =398
5. a 0,35 7O0[ 7O a, .-le: a = 387

INTERPRETATION AND EVALUATION

LAYER LIFE (E£E80) ‘“STRUCTURE LIFE (EBO)

LAYER
NUM-
BER 'pHASE 1 | PHASE 2 PHASE 3
t >E3 30x108 _ >12 x 10°
r;"-a.?; Fﬂ; 2,0 Fdfy-s,o; Eop” 16 |k ;
2 >E3 >ES3 , ﬁ '
DEFLECTION {mm) '
3 | 0,13 x10° —
. INITIAL FINAL
4 >E3 >20x 105
0,27 0,49

5 . > E3 >E3




‘DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE

42

SST (wheelloads ‘%'a%%

3600
PAVEMENT STRUCTURE
ROAD CATEGORY B
DESIGN TRAFFIC CLASS E3
PAVEMENT
RANU
TYPE GRANULAR BASE
INPUT VALUES " CRITICAL PARAMETERS
Laver ITHick- lPosson E - VALUE { MF‘G) | STRESSES{ o, kPa); STRAINS{¢)
NUMBER|NESS {RATIO : _
{mm) PH':SE PH:SE PHQSE PHASE | |PHASE 2 | PHASE 3
_ |€¢= 5/ Ee- 186
; 30| 0,44] 3000{ 3000 gtigt 1B
i T+ 540 h: 128 Yoy I940h 75
2 | %] 03s| 450| 200 G- s290- 110 (o - ea.n » 62
. | £ S OF -
3 250 035} 3500( 300 & .55 ~
;gy=/7/ fvr‘f-&?
= /&) = <471
4 1501 0,35 120 120 5;’=/5, z: : %43
v = /80 Ev =438
s | o oas| 7| 7 v 61y
INTERPRETATION AND EVALUATION
L AYER LAYER LIFE (E80) | STRUCTURE LIFE (E80)
MNURK- .
BER | pHASE 1 PHASE 2 PHASE 3
. > >80 x /06
| >£g 750’;/36 12 x10°
>£3 >50 x/05 2 x/O¢
Fe gt a2 >£3 P25 >£3 6
: b E b o —
&t ., > =3, . >
0,/3x ;o‘ : = DEFLECTION {mm)
s 19888 | =
P X -—
YL S oo 0% INITIAL FINAL
s | Z£E3 >20x/0%
>£3 > 20 x/O®
. >£3 >£3
s | £3 >£3
>£3 >£3

kgl
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'DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
ROAD CATEGORY B

| DESIGN TRAFFIC CLASS E3

Em 30 AG

IS0 618
12565 il
% PAVEMENT
jf 12563 : GRANULAR BASE
' . TYPE
INPUT VALUES ﬂ CRITICAL PARAMETERS
[Laver [rrick- [posson E = VALUE {MPa) [| STRESSES ( o, kPa); STRAINS (€ )
NUMBER[NESS |RATIO
{ {mm} PH?SE PHQSE PHQSE PHASE 1§ |PHASE 2 | PHASE 3
(I 20| 044] 3000 €, * 283
i
2 1s0| 0,35| 200 5 20l; gy » 30
3 aso' 0,35{ 200 o, 76; 0,710
4 150| 0,35] 120 a, o424
. 5 a | 0,35 70 g, 40 l :
et - - —
INTERPRETATION AND EVALUATION
Lﬁfa LAYER LIFE (EBQO) “ST'RUCTURE LIFE (EBO)
1 INUM- | !
BER | PHASE 1 PHASE 2 PHASE 3
vl 28108 12 x10®
By "B E g 11 (NOT FOR WET REGIONS)

2 |>E2; 4 xi0®

DEFLECTION {mm)

Fe |3
3 |12 x10® h1
INITIAL FINAL
a >E3
0,54 0,54
5 SE3 !
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE SST (wheelloads 3850 kg)

3600

PAVEMENT STRUCTURE
RCAD CATEGORY B

DESIGN TRAFFIC CLASS E3

g5 30 AG

150 618
24} 125 63
: PAVEMENT
12863 GRANULAR BASE
TYPE .
INPUT VALUES I CRITICAL PARAMETERS
Laver |reick- [possod E = VALUE ( MPa) || STRESSES( o, kPa); STRAINS ( € )
NUMBER|NZSS  [RATIO
{mm) PASE PRaSE o llonase 1 |PHasE 2 | puase 3
¢ /95
| 30| 0,44| 3000 g6 /9B
Oy = 3150h < 55
2 iso| 0,35 200 v Boioh 52
' velG;ah =17
3 250| 0,35| 200 vliogh 6
Ev = 545
4 1501 0,35| 120 A
' : Er = 480
5 a | 0,35] 70 ‘ 5:';25

INTERPRETATION AND EVALUATION

LAYER LAYER LIFE (E80) STRUCTURE LIFE (EBOQ) .
|NUM- . .
BER | pHAasSE 1 PHASE 2 PHASE 3
| >£3 ' #/00 kg {3850 kg |3600 kg
I 0.2x /0% |0,8x /0% | /x/OF
F =27 >/2x 108 { NOT FOR WET REGIONS)
=2, s 3
ol e © DEFLECTION (mm)
3 F*OJ.:?;O.S,\';OG
F 0. 77 . Ixk .
WA INITIAL FINAL
a | 2E3
>£3
[ >£3 .
5 | > £3
>£3
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE DT (wheel load 4100 kg)

— ——— ——— [ U

PAVEMENT STRUCTURE _
ROAD CATEGORY B
7 M DESIGN TRAFFIC CLASS | E3
;/:E%?; 150 €3
%
7 s00 co PAVEMENT [ ;
TYPE CEMENTED BASE | |

INPUT VALUES CRITICAL PARAMETERS

E - VALUE ( MPa) | STRESSES ( o, kPa); STRAINS (€

PHASE | PHASE | PHASE

LAYER {THICK- |POISSON
NUMBER|NESS |RATIO

{mm) | » 5 |[PHASE 1 |PHASE 2 | PHASE 3
| 160 | 0,35 | 6000| 6000| 750 || ¢4 = 18 € = 80 —
2 300 | 0,35 3500] 500| 500 || @4 = 37 - -
3 | 150 | 0,35 | 120 120| 120 {| ¢y = 82 ¢, = IB7 |e =
4 | e 035 70 70 70 {|l €,° 94 e, 2197 a, =
5 -
INTERPRETATION AND EVALUATION
1L aver LAYER LIFE (E8Q0) "STRUCTURE LIFE (EBQ)
NUM-
BER |pHASE 1 PHASE 2 PHASE 3
| >E3 <0,01x10° | — | 10,3 x 106
2 | 10,3 x 10® — | — — —
' DEFLECTION {mm)
3 >E3 >E3 >E3 “
INITIAL FINAL
4 >E3 >E3 SE3
; 0,19 0,29
. :
5 : u
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'‘DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE

CDT {(wheel load 4100 kg)

| PAVEMENT STRUCTURE

{ ROAD CATEGORY

DESIGN TRAFFIC CLASS

E2

PAVEMENT
TYPE.

BITUMEN PREMIX

BASE

INPUT  VALUES || CRITICAL PARAMETERS
Heaver |rrick- [posson E - VALUE { MPa) ]| STRESSES( o,kPa); STRAINS (¢
NUMBER|INESS |RATIO _
(mm) PHTSE PHQSE P”QSE PHASE 1 |PHASE 2 | PHAsE 3
| 120 { 0,44 | 4600 € 178
2 150 | 0,35 200 0,362;0 5.9
3 150 { 0,35 120 a, =410
4 a 0,35 70 fley = aas
; |
INTERPRETATION AND EVALUATION
L AYER LAYER LIFE (EB8O) STRUCTURE LIFE (EBO)
NUM-
BER |pPHASE 1t PHASE 2 PHASE 3 p(
{ 3 x10% 3,0 x 10°
Fe 1,7
2 >E2
DEFLECT!ON {(mm)
3 >E2
INITIAL FINAL
4 >E2
0,46 0, 46
5




S
DETAILS OF MECHANISTIC ANALYSES OF INDICATED

| STRUCTURE ,
PAVEMENT STRUCTURE SST (wheelloads 3650 ka)
3600

PAVEMENT STRUCTURE |
Il ROAD CATEGORY C

| DESIGN TRAFFIC CLASS | E2

PAVEMENT BITUMEN PREMIX

TYPE BASE
INPUT VALUES CRITICAL PARAMETERS
Leven Ik |rossoy E = VALUE ( MPa) || STRESSES ( o, kPa); STRAINS ( € )
NUMEER|NESS |RATID . |
(mm) PH‘:SE PHQSE PH;SE PHASE 1 |pHasE 2 [puase 3 4
&z 208 '
t | 120 | 0,44 4600 &¢ 1 /29
- low <62,0n--9)
2 150 | 0,35 [ 200 IS Blhah="13
' Ev * 537
3 | 150 0,35 | 120 gr 207
! . Ey =508
4 | a jo,35} 70 £r 1778
5 -
INTERPRETATION AND EVALUATION
1AYER LAYER LIFE ({E80) STRUCTURE LIFE (E80)
Rm- _ '
BER ipisasE 1 | pHase 2 PHASE 3
4S5 X 08 : &
1 V48 x 08 S LSO
2.8 x (06 . /8 x /OF
£/ 39 ; ZE2 2.5 x 108 -
2 ;-’//15{?,’ 7)52 “
N e . DEFLECTION (mm)
3 | 244 _
1A
e INITIAL FINAL
. | £z
2£2
5 ~
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE

CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
ROAD CATEGORY C
DESIGN TRAFFIC CLASS | EZ2
pEm 5T2,5C
|[lf ecec,
85
'”“ PAVEMENT | gITUMEN PREMIX
TYPE BASE
INPUT VALUES “ CRITICAL PARAMETERS
LavER ITHick- lPoisso E - VALUE ( MPa) || STRESSES( o, kPa); STRAINS (¢ )
NUMBERINESS [RATIO |
{mm) PH?SE PHQSE PH;‘SE PHASE 1 |PHASE 2 | PHASE 3
| 80 | 0,44 | 4250 4250 uﬂ =14 « = Is8
2 150 | 0,35 | 3500| 500 [ €+ = 118 -
3 150 035| 120 120 €y = 260 | €, = 535
4 a 0,35. 70 70 €'=-291 q =523
5
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) STRUCTURE LIFE (EB8O)
NUM-
BER | pHASE 1 PHASE 2 PHASE 3
1 >E2 4,0 x 10° 4,0 x 10°
2 | <o,0ix10° - et
- DEFL.ECTION {(mm)
3 { »>E2 >E2
INITIAL FINAL
4 >E2 >E2
0,34 0,48
5 4
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE 551 (wheelloads 3839  kq)

36C0

PAVEMENT STRUCTURE
ROAD CATEGORY ¢

DESIGN TRAFFIC CLASS E2

fzr ST2,5C :
aoac, ;

Z 5023 : }

Ld’ PAVEMENT | BITUMEN PREMIX
TYPE BASE

INPUT  VALUES ] CRITICAL PARAMETERS ’

1 T
1 - .
LavER |THiCK- Iposson B~ VALUE ( MPG)'I STRESSES{ o, kPa); STRAINS ( ¢ )

NUMZERINESS [RATIO PHASE pHASE | PHASE

{mm) . ” 3 “PHASE 1 {PHASE 2 | PHASE 3
I%eg cgc -8/
0,44 | 4250| 4250 ¢ =8.3 & /75
! ol B E¢ =G | S = /69
Ee = /32 -
2 150 | 0,35} 3500| 500 gg- :ﬁg -
Ev /3 | Ev = 7867
3 150 | 0,35] 20| 120 &y :gg; %: L2

ey =332 | £v <628

‘ Sy 32 | &y + 533
4 T | B38| 70| Ey =292 | Ev - 557

5
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (£80) STRUCTURE LIFE (ESO)
NUM - .
BER | pHASE 1 PHASE 2 PHASE 3
> EZ Fx /0F 3x /06
i o> ] & - FX
! >§§ ﬁsﬁﬁgs J5x /0f
<0.0/x 108 - < x /0%
2 12882 | - | =
o, X
SEo 55 - DEFLECTION (mm)
s | 288 | e
Y Sy INITIAL FINAL
4 4 >E2
>£2 >£2 ]
: ;
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE
_ ROAD CATEGQORY C
DESIGN TRAFFIC CLASS E2
PAVEMENT GRANULAR BASE
TYPE
INPUT VALUES CRITICAL PARAMETERS
)} lLaver [rrick- (rossond E - VALUE ( MPa) || STRESSES{ o, kPa); STRAINS {¢)
NUMBERINESS |RATIO
{mm) PH’:SE PHQSE PHQSE PHASE 1 |PHASE 2 | PHASE 3
1 | 160 | 0,35 350| 225] O, "446; 0, 1131] O, 2420, G, =I5
2 150 | 0,35} 3500 300 €, 122 -
3 150 | 035{ 20| 120 €y 0 305 | o, s sas
4 a 0,35 70 70 g, 364 €, = 632
5
INTERPRETATION AND EVALUATION
hﬁﬁn LAYER LIFE {E 80} STRUCTURE LIFE {EBQ)}
BER | pHASE 1 PHASE 2 PHASE 3
Foy” 301 F, 2 18P <2,83F o7
I >E2 SE2 >10 x 10°
2 | <o,01x10% - —=]
; CEFLECTION {mm)}
-1 X
3 >E2 >10x 10 POTIAL FINAL
4 >E2 >E2
C, 39 0,57
5




i . .
DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE SST (wheel loads 5o
3600

kg)

PAVEMENT STRUCTURE
ROAD CATEGORY C

DESIGN TRAFFIC CLASS E2

PAVEMENT NULAR BASE
GRANU: '
TYPE
INPUT  VALUES “ CRITICAL .PARAMETERS |
[ aver |rrick- |passond E = VALUE ( MPa) || STRESSES( o, kPa); STRAINS ( € )
NUMBER|NESS |RATIO
{mm) PH?SE_ P-H:SE_ PHQSE_.PHASE 1 |PHASE 2 | PHASE 3
D'v=497~,0'h=20j0\u4-66-.a1v173_
l Oy = . H v = :
| | 160 | 0,35] 350| 225 o e g7t s ok Sen - 169
| Ee = /38 -
2 150 | 0,35 | 3500 300 gg A =
| i Ev=Fos {(Ev = T2
3 10 | 0,35] 2o 120 Lr 1382 &y 192
B Ev :=4/6 |&Ey = 783
4 a |o03s] 70| 70 5Y :ggg gy . 738
5
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) Il STRUCTURE LIFE (E8O)
NUM- .
BER | pHASE 1 FHASE 2 PHASE 3
&=ttt ; >£2|Fr 17, >£2 _' 6
. SEZ2 2 - Z2x/0
! >E5 >EZ L 25x/0°
. <Ok 0 — % x /06 '
e | 52ukt | - =
s X - i
SED EPYEG DEFLECTION (mm)
s | £z 2,5 x/08 .
2£2 £ _x/0 INITIAL FINAL
YT >£2 -
4 | ce2 >£2
>E£2 ) >E2
5
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'DETAILS OF MECHANISTIC ANALYSES OF INDICATED
PAVEMENT STRUCTURE CDT (wheel load 4100 kg)

PAVEMENT STRUCTURE '[
ROAD CATEGORY C
DESIGN TRAFFIC CLASS E2
B S T2
%fé% 50 C3 it
L7,
7 e PAVEMENT
" TYPE CEMENTED BASE
_n 3
INPUT  VALUES | CRITICAL .PARAMETERS
LAYER [THick- posson E - VALUE ( MPa) STRESSES( o, kPa); STRAINS { ¢ )
| Inumser|NESS [RATIO j
: { mm) PH‘:SE PHSSE PHASENonase 1 |pHASE 2 | PHasE 3
i 160 | 0,35 | 6000| 6000| 750 |j€: = 22 €, * 94 -
2 150 { 0,35 | 3500 500| 500 JJe,* 70 - -
3 150 | 0,35 120| 120 120 , T183 | €, = 27 €,= 45
4 a 0,35 70 70 7 €y =172 €y *284 ‘e, 459
5
P - T e A el ermseyp—isilirers St —
INTERPRETATION AND EVALUATION
h&ﬁ” LAYER LIFE {EBO) F STRUCTURE LIFE (EBQO)
BER |pHASE 1 PHASE 2 PHASE 3
o EARLY CRACKING,
1 >E2 <0,01 x 10 -
SUBGRADE WELL PROTECTED
2 0,06 x 10° —_ — = #
DEFLECTION (mm) :
3 SE2 >E2 >10°®
: i : ‘ INITIAL FINAL
4 >E?2 . >E2 >10°
- er 0,25 0,46
5 :
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

- v . 4
PAVEMENT STRUCTURE SST iwheelloads 385 kg)
3600
PAVEMZINT STRUCTURE
RO3T CATEGCRY C
DESIGN TRAFFIC CLASS £2
_ m;:;gq sT2
fj-’,:’,, BO €3
%0 hakel PAVEMENT
TYPE CEMENTED BASE
INPUT VALUES CRITICAL _PARAMETERS
lLaver {mrack- |passon E -~ VALUE { MPg) i STRESSES( o, kPa); STRAINS{ ¢) ,
NUWBER|INESS [jRATIO
(mn) PH?SE PHQSE P”;‘SE PHASE 1 |PHASE 2 |PHASE 3
£e¢= 3.3 |Ee= MO -
! i60 | 0,35 | 60001 6000 750 g‘g T2l &S8R, -
Et = B4 - .
2 150 {0,35 | 3500| s00| so00 (|54 1 222 - -
Ev = /89 |Ev =332 |Ev = 683
3 150 | 0,35 ¢ 120| 120 120 Iggj D128 &y 133 |Gy L gg
' (Ev = /87 |&Ev =34 [ Ev © 5586
s | = |o3ssl vol 7of w02y /% |2 1SRN2 R
; !
INTERPRETATION AND EVALUATION
LAYER LAYER LIFE (E80) STRUCTURE LIFE (E80)
HNUM- B
BER | PHASE 1 PHASE 2 PHASE 3
> £2 <O.0tx /0% —
| 52z <00/ xIF. _ EARLY CRACKING,
2EE 1 0. 0/x/0 = -l SUBGRADE WELL PROTECTED
0,02 x /O - I X
2 a;ozx/g: — —
Qe S5 ) DEFLECTION {mm)
3 | 323 SE% 322 |
. ) A
222 ZEZ ZEZ INITIAL FINAL
>E2 > £2 >£2 '
4 >E2 >£2 >E2 |
jt
5 ]'
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE

PAVEMENT STRUCTURE

H

ROAD CATEGORY C

DESIGN TRAFFIC CLASS E

“ TYPE
|

PAVEMENT |

. GRANULAR BASE

INPUT VALUES

CRITICAL PARAMETERS

LLAYER |THICK-

POISSON E - VALUE ( MPa) || STRESSES( o, kPa); STRAINS ( ¢ }

NUMBERINESS |RATIO
PH
{mm} ?SE PHQSE PH;\SE_ PHASE 1 PHASE 2 PHASE 3

; 135 | 0,35 225

o," Mo;a-h =42

0,65 0,65

2 126 | 0,35{ 200 ; o, = 1895042 -7
3 150 | 0,35| 120 €, *» 867
4 a 0,35 70 €, = 781
5
= : - - :
INTERPRETATION AND EVALUATION
LAYER] LAYER LIFE (EB80) STRUCTURE LIFE (EBO)
NUM-
BER |pHasE 1 PHASE 2 PHASE 3
l:r,=3.4;F'ﬂ=2.D
i SE| 0,9 x 10®
F=0,74
2 |o9x10®
' DEFLECTION {mm)
3 3x i0°
INITIAL FINAL
4 >E3

CDT (wheel load 4100 kg)

|
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DETAILS OF MECHANISTIC ANALYSES OF INDICATED

PAVEMENT STRUCTURE SST (wheelloads 3850 kg)

3600

PAVEMENT STRUCTURE
| ROAD CATEGORY C

ESIGN TRAFFIC CLASS | E 1

sTI, 5C,55
125 64
2363
PAVEMENT
GRANULAR BASE
TYPE
INPUT VALUES _ ” CRITICAL PARAMETERS
' - - S .
LAYER |Trick - IPoisson E - VALUE (MPa) || STRESSES( o, kPa); STRAINS (¢)
NUMBER|NESS |RATIO o
{mm) PH?SE pH'QSE PH§SE PHASE 1 |{PHASE 2 PHASE 3
Q-v‘46910'h=203
v =457 196
1 135 | 0,35} 225 Gr“gegf;'m
iOv + 228, n: ~14
. r . Sy = 2I8,n - -i4
2 125 | 0,35 200 o« 208 s 1
. EF/S//
2 /2T
3 150 | 0,35{ 120 : S . g
Ey =/020
4 | a | 035] 7 | ' £ %63
5

:.MINTERPRETATION AND EVALUATION

LAYER LAYER LIFE (ES8O) STRUCTURE LIFE (E8BO)
NUM- :
BER {pHASE 1 PHASE 2 PHASE 3
2,93 ; >E/° &
| e ‘ﬁ,% Py . - 012)(/0
= .78 >£/ | . O3x/0%.

F= Ort s O rtch
Fe 0, 43, 0,8 x /09]
2 Peod5 0,9¢ 106

0.5 x /0€

| O 2x /0% - DEFLECTION (mm)

3 0.3 x/0€
O:SX /06-

INITIAL FINAL
2 x/OB -

4 } 2 xrof
2 x/06







