Chapter 8

Material Characterization



Purpose:

 to understand material behavior

e construction control

« material properties for design( h=f (material))
* pavement evaluation

 establish failure criteria

Types of tests:

 Arbitrary: CBR, Stability....
 Fundamental: Triaxial, Diametral...
* Full Scale: AASHTO road test, ...

Requirement:
 establish properties: Test....
* Failure criteria: Fatigue, rutting, deformation, serviceability...




Material Testing

soils and granular materials:
soil classification

subgrade support (
California bearing ratio ( )
Static triaxial test (

Dynamic triaxial test (
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Bituminous materials testing:
Marshall test

SuperPave

Modulus of rupture,

indirect tensile test,
Diametral test,

Dynamic triaxial,

U OO00D0DO00

complex dynamic modulus,



5




.
_ In-situwrater content, w




-—



»subgrade supf

A !

7



















T E e e - et e, I = | | 1 1
LOAD TEST ON — SUBGRADE 1 160
DIA. BEARING PLATEO0.76 m (30 IN.)
- 140
-1 120
- 100
20,000 z
w
= ~ 80 2
(@]
=z - 4
= O
'E -l
. 60
O
|
10,000
= 40
-1 20
0.0 0.1 0.2 0.3 0.4 0.5
I SETTLEMENT IN' INCHES




ing ratio (CBR)| Modified AASHO
4.54 kg rammer
dropped from a
height of 457 mm
25 blows per layer

Standard AASHO
2.50 kg rammer
e dropped from a
I height of 305 mm

25 blows per layer
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Dry density (Ibf/ft?)
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Legend
V] 55 blows per layer

OeeeD 26 blOws per layer

D] 1 2 blows per layer

Y

Fa v 6 blows per layer

Mote: 10 |b hammer, 18" drop
(modified Proctor)
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CRR= [{unit load at 0.1 or 0.2 penetration}/ {unit load at 0.1 or 0.2 penetration of standard material}] *100
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Resilient modulus, Mg (psi)

e e AR LN ]
Mp = Ky + Ks[Ky — (01 — 03)] for Ky > (01 — g3) |

Mr = Ky + Kil(o1 — a3) — K] for Ky < (o1 — 03)
12,000 -
8000+ K:} Fine Grained Materials o
4000+ K4 I

K1 \
L. . il il
K2
4 | (O U 20 [ | = | et -
0 10 20 30 40 60

Deviator stress, a1 — 03 (psi)
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Figure 7.17 Third-point beam test for dynamic modulus.



indirect tensile test, I'TS or G5
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My = resilient modulus, psi,
P = applied load, pounds;
H = horizontal deformation, inches;
t = sample thickness, inches; and
= Poisson’s ratio. e
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Reaction clamp 5. Bawe plote 2 Double-oching, Bellofrom cylinder
Load clomp 6. Leoding rod 10 Rubber washer

Restrainer T. Stop nul IL Load bar

Specimen g. Fiston rod 12 Thomson boll bushog
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