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Chemical Compatibility of the Reclaimed Base Material
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Chemical Analysis Results

Measure Results

Sulfate content (SO3) %

0.04

e

Chloride content (NaCl) %

0.08

B ETATAR T
317

Tel.: 35678423 - Fax: 35723486 Zip Code: 12316

Total mineral soluble salts (%)

0.14

pH of Existing Material

Cairo University - Faculty of Engineering
Highways Airports and Traffic Lab, Giza - Egypt
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Organic Content of the Reclaimed Base Material
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* The test was carried at the Rock Engineering Laboratory - Faculty of

Engineering - Cairo University to determine the percentage of organic
materials in the granular base sample.

Organic Materials Percentage Results

Measure

f,__O,_r‘ganic Content (%)
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AASHTO Classification Tests for the FDR Mix
o= Gl f_f.é:lt oS T DL (L) 190U3) iy Loy S t"J Jusi | £ 3
(U 84) FDR ptlay 34l 202 = clag2dl S0 = 3003 [ glagdl AA
Sl s yy DYyl 7y 1 2SS

Particle-Size Analysis (%Passing)
Sieve opening or FDR
_number | Mix Design
2" 100
15" 195
- S 83
" S 74
12" i 64
_ 3! "
No. 4 “
No. 10 27

No. 40 16
No. 200 I 7.5

Atterberg Limits

FDR
Measure ‘ Mix Design
Liquid Limit (LL 18
Plastic Limit (PL -_
Plasticity Index (F 2

AASHTO Classification

Measure FDR
| Mix Design
Group Classification A-1-a
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Accelerated Curing Results for Compressive Strength of the Molded FDR-
Cement Cylinders (Unconfined Compressive Strength UCS)

G Gl e 6 ) 0S¥ WL (L) yperD3) Lhury B30 )y BeUS WDy Jlas
(AU 5a8Y) FDR pllay 33000 Mt — olagdl jS)n = ypu00d [ eligidt AA
3l Loy OYyUL U,Ji Ly QAW T

e Test: ASTM D 1633
e Cement Range: 3% - 6% (percent by wit.)
e Ccement Grade: 42.5N

Accelerated Curing Results: Unconfined Compressive Strenpeth UCS

Das : ) Ty g e
Cement Content Accelerated Preliminary Farget UCS

estimated 7-days | (as per Client
(percent by wit.) UCS (psi) UCS (psi)e Request)

3% 171 ) 157

4% 195 180 | n minimum of
S% 229 211 250 psi
6% 243 223

“* Based on internal pilot tests conducted on several FDR mixed, a fnctor

of about 0.92 can be used to predict the 7-days UCS from the
accelerated results.

Design Cement Content:

e Based on preliminary estimates of the accelerated results, the expected
range of the design cement content is: between 7.0% and 7.5%.

e The recommended cement content will be established based on results
of 7-days UCS of specimens molded with the expected cement content,

e Itis recommended that the cement percentage not exceed 5%, and the
asphalt paving scction is reviewed according to the characteristics of
the FDR layer at this percentage.

e It is recommended to take the possibility of cracks in the FDR layer

into _consideration when designing and implementing the asphalt
\-’5* m LayRrQr layers.
o
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Moisture-density Relations of the FDR Mix with Cement

P G o L (S F s ($3Lk) 19e0is) Liasy B316]y BUS 0dy Jlas]
(41 ) FDR pllay 4,5 4:l1 26312 — (g t)) S — 490l3 [ eligtdl AA
Al Ciaoyy Y il 7y Wi 25,25

Test: AASHTO T134
* % Cement: 4% (the mid-range of 3-5%; percent by wt.)
__Test Results
2200 _l
__ 2150 |
E
2
= 2100
2
S 2050
"oy
T e
2000
3% 4% 5% 6% 7% 8% 8% 10%
l o Molisture C:Ttant (%)
Item Result
The o;i-mum moisture content (%)_ 71.2%
-The-maximum dry density (kg/m?) 2134
twrl 31,2

e e

v.vt/v/vy : fgY
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Compressive Strength of the Molded FDR Cement Cylinders (Unconfined
Compressive Strength UCS) at the Design Cement Content

= @l o gL (ST Bs (3] jped) ey B3le]y 3eLS 3y Jlas
(AU 30) FDR ptlay 231 dadle = cligl S = 440t ;I.q.Jl AA |
G hll Chwoyy OY4lil UJ‘“ 15:,.--

e Test: ASTM D 1633
&

7-Days moist cure in accordance with ASTM D1632

At the end of the moist-cure period, specimens were immersed in water

for 4 h. Then the specimens were removed from the water and
compression tests were made.

Unconfined Compressive Strength UCS (psi) Results

% Cement (percent by wt.)
e 7.0% cement

e 7.5% cement

¢ The Design Cement Content is 7.0% (percent by wt.).

e Jtis recommended that the cement percentage not exceed 5%, and the

asphalt paving section is reviewed according to the characteristics of
the FDR layer at this percentage.

e It is recommended to take the possibility of cracks in the FDR layer
into consideration when designing and implementing the asphalt
paving layer or layers.
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Resilient Modulus of the FDR mix at the Design Cement Content
AASHTO T 307

AN (o= @l o g 801 (ST Y Bls (L) 390l3) Ling) B3Mely 3eMS ) Jlesd
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Mr Test Results (psi)

Sequence Confining Max. Axial i No. of load Mr
__No. Pressurc (psi) | Stress (psi 1) | applications si

15 15 : -
3 ‘ 100 31,025
100 | 35451

3 :

3 : 100 39,239
5 . 100 41,034
S 100 42,109

S 100 48,894
10 100 | 43,611
100 60,151

100 76,043
100 44,570
100 50,108
100 78,027
100 50,987
100 60,564
100 94,300

e The Mr test does not result in a single modulus value, but it does define
the modulus at different stress states. The modulus is dependent on the
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Key Properties of the FDR Mix Design

- Pﬂperty Mix Results
Total FDR Thick_ness (c_m) 30

Design Cement Content - 7.0%
Cement Grade " | CEMI425N
The optlmum moisture content (%) 83%
The maximum dry density (kg/m’) ' 2123

Unconfined Compressive Strength (psi)
Average Mr (psi)
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