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Abstract

In case of crushing rock to produce materials for lean concrete subbase layer in concrete pavement,
natural sand is used for the gradation adjustment of aggregates, and the percentage of natural sand
used is 30%~40% of the weight ratio of aggregate mix. The supply of natural sand that is used in
lean concrete as a fine aggregate is getting harder due to the current of exhaustion of source, and the
cost for the purchase of natural sand is included in the cost of roadway construction. This study,
therefore, was conducted in order to resolve the exhaustion of materials and economize in construction
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i i
i expenditure by the application of screenings, which is by-product of crushing rock in quarry, as an i
i alternative to natural sand. As a result of a comparative analysis on the application of screenings and i
' natural sand with typical types of rock that is produced in domestic, which was conducted in the first !
. year, It is found out that the use of screenings as a fine aggregate showed better unconfined !
i compression strength. Verification of actual application of screenings was conducted in the second i
i year, after test construction and follow—up investigation. The compressive strength, compaction i
i density, settlement of screenings applied case was higher than that of natural sand. Thus, it is i
i expected that application of screenings to construction in field will contribute to the cost saving, i
i material recycling and the protection of environment. i
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Table 1. Grading of Lean Concrete Aggregates

W Sieve passing percentage by
weight(%)

Seive Size(m Max. Size 40mm | Max. Size 20mm
20 100 -
40 90 ~ 100 100
25 ~ 90 ~ 100
20 30 ~ & 50 ~ 100
10 40 ~ 17 40 ~ 75
5 25 ~ 60 35 ~ 60
0.6 10 ~ 30 10 ~ 30
0.08 0~ 8 0~ 8

Table 2. Strenght of Lean Concrete

Category Dry Remarks
Unconfined 6 days wet curing 1
Compression 5 day submereed curin

Strength(f7, MPa) ! i :

Table 3. Fine Aggregate of Lean Concrete Standard
and Screening test results

Test
Category Standard
Granite | Limestone
Plastic Index Less than 9 - -
Stability Test
(Sodium) (%) Less than 10 4 3
Loss of
Washing Test (%) Less than 3 2.4 2.9
(#. 200)
Clay Content(%) Less than 1 | 0.31 0.27
Floating in the
Liquid of 2.0 Specific |Less than 0.5 - -
Gravity (%)
Percentage ojf Coarse 9 920 3 830
(kg/ni)
Apparent Specific
Gravity(kg/ni) 2 620 2100
Bulk'Speafl;c 9 590 9 680
Gravity(kg/ni) Other quality
Absorption(%) standards. | 1.17 0.77
Stick Compaction
Test(kg/m) 1619 1 604
% of Determine
Particle Shape 5 5

Table 4. Grading Criteria & Test of Fine Aggregates
for Lean Concrete Pavement

Sieve size Sieve passing Test of Sieve
(mm) percentage by passing percentage
weight(%) by weight(%)
10 100 100
5 90 ~ 100 929
2.5 80 ~ 100 87
1.2 50 ~ 90 63
0.6 25 ~ 65 38
0.3 10 ~ 35 18
0.15 2 ~ 15 5




22 ZXUAE HE 2 24 Table 5. Lean Concrete Base Course(Expresswy Construction
Guide Specifications, 2009)
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£ (10%)
o Sieve Size
[l — 50 40 19 10 | 4.75 | 0.6 |0.075
o . (mm)
Sieve passing
v Optimal Screenings percepta%e by| 100 |90~100| 50~85 |40~75]20~60|10~30| 0~8
t replacement weiht(%)
— Screenings |100.0| 100.0 | 88.1 | 50.3 | 37.6 | 94 | 0.0
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Fig. 5 Grading of Lean Concrete Aggregates
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Table 7. The Result of Compaction Test

Cement e 2% | 4% | 6% | 8% (Eé/"ﬁf) (Egt;"ﬁ% OMC
150kg 2.09 | 2.24 | 225|221 |2 260 |2 391 5.80
Table 8. Unconfined Compression Strength(f;, MPa)
3.1 SZF s A Unconfined Compression Strength(f;, MPa) A(\;\%z%e
8.5
AlFAIE O AR SRS 7IEAE Mol S0l 0.0 85

Al Fig. 58} 7o) ZA =782 40 : 20 : 40 HI&E FA

o 8.0
Al@AIEol 282 ZA0] thste] OMCE E=Z317] 9

sl AEEZ AIAAN HA GYAHME F491 150kg 32 SA A&

o thale] A|&sk A} Table 73 o] 5.8%7} vhgkon,

OMCZ 3AA NS AZsle] dEFAFHE=E A3 4

7} Table 87 2] 852 MPag AA7|&E 2%

>
0H
.0

! Y AL

2l

ASHMPA 2o} 3848 Brielr) g8 71E wehg AH4d A2
= go] @8] 7kt Ao BAFH A7 18mY  gee) wuasl, ¥F AR, 2%, 49T AFS E3h
AR TS BT sk AT

of

SHEZAMSSIRIRISHE] 2011.12

J



321 BE A5 Algd 242 vnd AN 23T 4 Yol TP 727 %
22 s ol AT
AT H Ao 2 =5 o) 5] :
A EAIE d7e] X]_X]E-% ATE ZH435H7] 918t Fig. L oad Strengt(MPa)
63}2o] Ha Ast AJAKS F 231008 22 332oA 438 0 0.3 0.6 0.9 12 15
seick 0.00 : : : ‘
{0.05)

—&— Lean Concrete(Screenings)

(0.20) —B— Lean Concrete(Sand]

(0.5} E\\;\.\

[0.20) h\\\.\‘

(0.25) \Sﬁ\

(0.20} E\E\ .\\
o,

Settlement(mm)

)

(0.35) E‘\xn
(0.40)

[0.45)

Fig. 7 Comparison of applying the Sand and Screenings
Settlement by PBT
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Table 9. The Result of Plate Bearing Test

Load Bearing Capacity
Classification Strength Set(trlfgf nt Factor
(MPa) (MN/m®)
1 0.1273 0.38 3350
Applying the |y | 1995 | o7 4 710
Screenings
3 0.1273 0.29 4 390
1 0.1273 0.39 3 260
Applying the |5 | 1973 0.37 3 440
Sand
3 0.1273 0.42 3 030 _ _
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Fig. 9 Comparison of applying the Sand and Screenings
Settlement by FWD

Table 10. The Result of Field Core Density Test

Applying the :
Screenings Applying the Sand
Classification
1| 2 3 1| 2 | 3
Density | 279 | 2 235 | 2 265 | 2 227 | 2 211 | 2 204
(kg/m?)
Average
(kg/m?) 2 260 2
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Table 11 The Result of Field Core Unconfined Compression
Strength

Unconfined
e . Average
Classification Compression (MP2)
Strength(f;, MPa)
1 9.5
Applying the 9 8.4 8.9
Screenings ) '
3 8.8
1 8.2
Applying the 9 73 79
Sand ) '
3 8.2
4.4 2
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