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Media autovias y autopistas libres 19.83

Autovias urbanas (Madrid, Barcelona y Valencia) 39.6

Autovias con elevado trafico 18.63

Carreteras convencionales 7.21
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TIPO DE CAPA| TIPO DE MEZCLA |DOTACION MINIMA (%)
RODADURA | DENSAy SEMIDENSA 450
DENSA y SEMIDENSA 400
INTERMEDIA -
| ALTomobuLO | 450 |
SEMIDENSAy GRUESA 3,65
BASE -
ALTO MODULO 475
< --" 95
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190 DE CAPA CATEGORTA DE TRAFICO PESADO
o0 o,
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ZONA TéRMICA CATEGORIA DE TRAFICO PESADO

csrrvaL

CALIDA 0,07 H 010
MEDIA 007 | 010 -
| TempLADA | 010 [ - |

(*) EN MEZCLAS BITUMINOSAS DE ALTO MODULO EN CAPA INTERMEDIA LA PENDIENTE MEDIA DE DEFORMACION EN PISTA SERA DE 0,07.
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LT TN N
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007
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Sieve % Passing
. 1 Gradation Limits
Used Gradation [Egyptian Specs. (4 C)]
1 100 100
3/4 100 80-100
3/8: 75 60-80
3/16 52 48-65
No.10 43 35-50
No. 30 23 19-30
No. 50 20 13-23
No. 100 10 7-15
No. 200 5 3-8
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9N R 2 - 344:;
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Sieve % Passing
Cement Dust Lime Stone
No. 30 100 100
No. 50 100 95
No. 200 85 78
Plasticity Index 2 3
Specific Gravity 2.7 2.55
Absorption 1% 1.5 %
< -7" 9N R 2 - 344:;
%
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Voids in Total Mixture
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Grading 2
Nominal aggregate size 13mm
Layer thickness 30-45mm
LS sieve Cumulative percent by weight of
total aggregate passing
19 100
13.2 79-100
9.5 70-88
4.75 53-71
2.36 42-58
1.18 34-48
0.6 26-38
0.3 18-28
0.15 12-20
0.075 4-10
Bitumen content by mass of total mix | 5.0-7.0
Bitumen Grade (penetration) 65
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Percent Filler
Sieve 5.8% (C) \ 7.8% (B) \ 9.8% (A)
Size Percent Passing
(inm) Gradation Shape
G1 G2 G1 G2 G1 G2
19 100 100 100 100 100 100
12.5 94 91 94 91 94 91
9.5 85 79 85 79 85 79
4.74 70 57 70 57 70 57
2.75 42 43.4 42 434 42 43.4
1.18 29 34 29 34 29 34
0.6 20.2 27 20.2 27 20.2 27
0.3 14.4 16 144 16 144 16
0.15 11.6 12.2 11.6 12.2 11.6 122
0.075 5.8 5.8 7.8 7.8 9.8 9.8

Mix Composition

R1

Asphalt [ 475% [ 455% [ 475% [ 455% [ 475% [ 4.355%
Gmm of Mix when Silica Fume is used
Gmm | 24082 | 24044 | 2406 | 24023 | 2404 | 24
Gmm of Mix when Fly Ash is used
Gmm | 2314 | 23105 | 228 [ 2278 | 22498 | 22462
Gmm of Mix when Portland Cement is used
Gmm | 24339 | 24301 | 24409 [ 2437 [ 2449 | 2445
< /.= ! N
3474;
%
!
IK& ; % !
PH<8Y% 9K 6 3A 3B 37?4
Forg1 40 For G2 450
4.00 4.00
3.50 3.50 \
== Density 3.00 _’_De”%j.tdo
—B=VTM ) e \ —B—\VTM, 59 .\-—-—IA ~
500 2.00 ‘ :
58 28 9.8 5.8 7.8 9.8
Filler Content% Filler Content%
HAN -T3 ! K& ;
9*?  *3; N Rl 3474,

H33>& =>"" >:4<@



< =& "1 & 33
3.40
For 320 | For G2
G1 :
3.00 400
2.80 250 /i
=&—Density go -
A ——Density | o —
—&=VTM 2.40 ° o Ll
2.20 b ke 250 —
2.00 T 1 2.00
58 78 9.8
5.8 : 9.8 Content Filler%
Filler Content%
#AN -JS$ ! K& ;
9*? *3; IN R1 3474,
For G2
corct 14.00 —
or —
150 1200
00 >
—— Densi 6.00
. Yk 00
—m—VTM :
2.00 >
1.50 + 0.00 '
5.8 7.8 9.8
>% Content Filler% Content Filler%
HAN -/.$ ! IK& ;
9*? *3; % IN R1 3474,
g78u""
4Nt @sitT; 3?24 37?7 373
$
6 6 ! %
%
% 6 !
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w1000 H] =
xn_ —
m-] < 800 Tl
ar| £ 600 H
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o & 400 H
o
T 200 H
=
@
o0
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Filler Content %
o -7/
IN R1 3474,
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Silicio 2.1245 14.2928 7.8473 20.5687
Calizo 2.0822 15.9980 8.5207 20.1655
Cemento 2.0601 16.8920 8.5866 17.1467
Lodos
depuradora 2.0307 18.0793 36.3052 57.2402
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Silicio 9-11
Calizo 30
Cemento 100

Cenizas lodos depuradora

( valorizar residuos )

< -/-% 9ar& ; M 9N R 34?7,
(2) - E™ 8$"4) 28 (+ +$ () (2% $3%" &' 9 $Q($™+) 28 -
&$D+  (*A )+ HSBT
C [ C N # % g
% F 344B %
9 ; % !
= 6
"?49 DD& ?? 6
7 “4HA
9 % 7
! 45 385 845 H8S5 7445
! )
.\\
80,00 \ \‘
v‘ \
AWM
<‘Ecmu “ \\
Ed \
W\
40,00 hN : \\\
. N
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20,00 T ~
X \ \\
.~ . Py .¥
— Media s = Inferior = === Superior
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$ !
7 :5
61
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Porcentaje de adicion
= X= Cemento ==C== Ceniza volante e Cal
# A+ - /- ( 6
% ' ON RC 1 344B;

70%

60%

50% +——

40% +——

30% +—

20% +—

B

100 75

% incremento

R
%

254

-10%

-20%

% Reemplazo llenante mineral
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10000

Resistencia a la traccién indirecta (Mpa)

DESPLAZAMIENTO (mm)

9N RC 1 344B,;

84 5
2445 % 7 385

( 2 9E $D+ (2% &,2 GU$ )$"+) 28 < 02 (28 < ) H$24T

N 6 = > %
o= 00 s 1 $7 ; 344<
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6 % i

37< 370

Promedios [Poise]
6268,0

76

3,2

Promedio [Poise]
13094,0
10,9

indice de durabilidad
2,089

< -/8K , %
IN RD % ol 344A;

Da Vacios Fluencia E/F
DRI /i ” Estabilidad [N
Promedios Lemit [%] [N/mm]

| 2as0 | 225 [ 4538 —

< _/0" N RD % *
344A;
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Médulo de Rigidez

Modulo de Rigidez [i=0,1s ; T=15]

m Carril Rapido = Carril Lento m Banquina m Mezcla convencional
I -9K 6 , IN RD % >
344A;
6 =1 %

* Valor de numero estructural efectivo sobre la subrasante obteni el ensayo FWD
LONG — | ESPESORES | PARAMETROS ESTRUCTURALES
sEcc. HASTA mesido [ sNer [ R |
[_km | [ om | om | o | ] = 0m

| CPpal | 646 | 630 | [ DES | 240 | 690 | 136 | 7,92 1.948

Valor de moédulo de la capa asfalti btenido del ensayo FWD

PARAMETROS ESTRUCTURALES
AL __-3_
[ om [ wm | Mpa | Mpa [ Mpa ]
mm—— 9.996

< -/ 6 9N RD %
> 344A;

%
%

H33& =" >:4<@



<?

(2 7E(C 2 0= () +),"28%)&$(2% $ "% ( HS?30

C C T grr L& %
6 6
o o
3424 P
A
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+ 9347<; % < +
> F - % 6 % 8
7 37
Tréfico T0 medio | T0 bajo Tralto | 1) ;:;"c" T1 medio
Subdivision E D c B A
< —-/9°" 7 6 9N RC ( 34?4,
> 6 6 = |
?<
77 <8 <H 8
4A

| | S

P=0,8 MPa

- 6 I\ RC (3474

H33>& =>"" >:4<(@



< =& 1" & <3
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Tipo de Mezcla Médulo de ela{:;:au):lad ® Coeficiente de Poisson (v)
Mezclas bituminosas en caliente densas y semidensas 6.000 0,33
Mezclas bituminosas en caliente gruesa 5.000 0,33
Mezclas bituminosas en caliente de alto modulo 11.000 0,30
Mezclas bituminosas drenantes y discontinuas en caliente 4.000 0,35
Suelo cemento 8.000 0,25
Esplanada E3 285 0.35
< -/1" 6 9N R C 3474,
> 6
D 6
> T 7 3 ?H
CAPA PARAMETROS
BITUMINOSA Midxima deformacién horizontal en su fibra inferior, &
MATERIAL TRATADO CON o - ) o
. Maxima tension horizontal en su fibra inferior, oy,
CEMENTO
EXPLANADA Méxima deformacion vertical en su fibra superior, &,
< -/l IN RC C 3474,
> " 1 e
> 6 %
%
> ¢ R
N )
6 > 9 1 e
6 %
?BAA  ?BB3
, %
! 6
- N ¢ ' $ K
344H;
%
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18/25 25/10/2011 18 100 14 0,9
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Media 22 100 8,5 0,6
Dispersion maxima superior 5 0 5,5 0,5
Dispersidon méxima inferior -4 0 -5,5 -0,5
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Resistencia al envejecimiento Penetracidn retenida 1426 % 255
UNE En 12607-1
Incremento dt.z.l !::unfo de 1427 oc <10
reblandecimiento
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Indice de penetracién 13924 = Be 1.5
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© Testigo con cemento

e Testigo sin cemento

. / —
Efecto de la incorporacién de cemento en las propiedades de las mezclas bituminosas de alto médulo
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