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Study on the Base and Subbase Method of Agricultural Road
—On the Resilient Modulus Characteristics of the Subgrade and Cement Treated Base—

# = §r
Duk, Hyun Doh

Summary

The characteristics of resilient modulus(Mr) which dominates the life of pavement and the
design of pavement were investigated on the test specimens which were cement treated and
non-treated of the three different soil types.

The results are summarized as follows :

1. The resilient modulus was decreased by increasing the cyclic deviator stress (64) , especially
the resilient modulus was gradually decreased or sometimes increased when the value of od
was greater than 0.75— 1. Okg/cm’.

2. The resilient modulus was increased by increasing the homogeneous confined stress (og,)
and such phenomena were distinct on the coarse soils.

3. The resilient modulus was increased by increasing the ratio of confined stress(Kc), and
this phenomena were eminent on the coarse soils too, and the higher permanent strain was
showed by increasing the value of Kc.

4. In the drained cyclic triaxial compression test, the value of od, Kc, and (o) was introduced
by the following interrelated equations which were similar to the Mr model of Cole."

NICJI: :K}(JZ/TM)KZ .................................................................. (coarse soli)
Mg = Ky(Op/T) e remerereees s (fine soils)

5. The stress path was not much affected by the value of Mr, however, moisture content,
dry desity, and contant of fines affected the value of Mr.

6. In the soil-cement specimens, the resilient compression strain(e;,) was decreased by the
increment of the sho, and Mr was decreased by increasing the o4

7. In the flexible pavement, the cement treated layer should be designed not to fail by the
fatigue before the designed traffic load, and actually the pavement could cover the traffic load
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to a certain extent under the post-crack phase, therefore farther studies on this phenomena are

required in the design analysis.

8. The finite element computer program (ANALYS) was used for displacement analysis of

pavement containing the cement-treated layer, The result showed that the program used for this

analysis was proved to be usable.
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Table-1. Physical properties of soil used.
Atterberg Mechanical Standard
Specific limit analvsis Proctor Static triazial test
Soils gravity LL PL PI Gmax (hmer percent.7) USCS compaction
@ (% (mm) | No.l0 No40 No200 OMC(@)rdmaz(g/em™) [} ¢
A 2.64 - - NP 9.52 620 280 85 SWSP 10.5 183 387 0.18
B 2.67 302 - NP 500 772 523 217 SM 184 161 20.4 0.32
C 2.75 585 310 275 0.40 100 100 422 | CL-ML 284 1.53 7.2 0.53
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Table-2. Result of cyclic triaxial test

of cement-treated soils(7days curing, N=500).

Soils o cement contemt(%) 3 6 9 2
repeated stress (kg/cm?) 4.04 11.32 12.6 -
A resilient strain (X 10?), (%) 3.82 0.45 0.30 -
qu * (kg/cm?) 10.1 28.3 42.7 -
Mr (kg/cm?®) 10,575 163,506 420,000 —
repeated stress (kg/cm?) - 5.8 7.48 12.6
B resilient strain (X 102, (%) - 1.93 1.20 0.55
qu * (kg/cm®) - 20.2 28.3 38.5
Mr (kg/cm?) - 41,865 62,333 229,090
repeated stress (kg/cm?) - 3.9 5.8 7.48
C resilient strain (X 10%), (%) - 4.14 2.50 0.63
qu - (kg/em?®) - 9.8 14.5 18.7
Mr (kg/cm?) - 8,909 23,200 118,730
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Tensile strainX10%(p¢)

Vertical Compressive strain( )

Number of Gab-graded bitumimous

load repeatition nus materials

Asphalt Concrete

materials stiffness Void in mix as Subgrad soils
(kg/cm?) (kg/cm?) a pertcentage
2400 5000 8000 2 5 9
10° 510 430 400 440 410 360 83
10° 350 300 280 290 270 240 65
107 250 210 200 190 175 150 57
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Fig. 16. Suggested Layouts for cement-treated layer in pavement.
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