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Gradation composition design of salt rock aggregate base
based on particle breakage characteristics
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Abstract: To achieve the scientifically designed gradation composition of a salt rock aggregate base in an inland dry salt lake, this
study focused on the salt rock in Lop Nur as the research subject. The analysis examined the particle breakage evolution of a single
particle group of salt rock aggregate under different particle sizes and brine contents. A gradation transition model for salt rock
aggregate under complex gradation was constructed, and a gradation composition design method for salt rock aggregate base was
proposed. The rationality of this design method was verified, and the engineering properties of the rock salt aggregate were compared
under different gradations and water loss rates. The results demonstrated that all particle groups of the salt rock aggregate experienced
breakage during compaction. The gradation of uniformly graded salt rock aggregate tended to stabilize with increasing compaction
work. The presence of brine reduced the particle breakage rate of uniformly graded salt rock aggregate. The Weibull distribution
effectively characterized the particle breakage distribution characteristics of the salt rock aggregate. The recommended gradation
composition design method of salt rock aggregate base successfully deduced the gradation characteristics of salt rock aggregate base
and realized the gradation correction considering the influence of brine. Salt crystallization of brine among salt rock particles was
conducive to promoting the strength formation of salt rock aggregate base. The unconfined compressive strength of the salt rock
aggregate with a water loss rate of 75% reached 4.1 MPa, indicating its suitability for road base engineering in dry salt lake areas.
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Fig.1 Gradation composition design and verification ideas of salt rock aggregate base
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Table 2 Particle crushing test scheme of uniformly graded salt rock aggregate
s (St ISE=R A~ %

1 4.75~9.50 546, 1092, 1639, 2185, 2677 0
2 9.50~13.20 546, 1092, 1639, 2185, 2677 0
3 13.20~16.00 546, 1092, 1639, 2185, 2677 0
4 16.00~19.00 546, 1092, 1639, 2185, 2677 0
5 19.00~26.50 546, 1092, 1639, 2185, 2677 0
6 26.50~31.50 546, 1092, 1639, 2185, 2677 0
7 4.75~9.50, 9.50~13.20, 13.20~16.00, 16.00~19.00, 19.00~26.50, 26.50~31.50 2677 2
8 4.75~9.50, 9.50~13.20, 13.20~16.00, 16.00~19.00, 19.00~26.50, 26.50~31.50 2677 4
9 4.75~9.50, 9.50~13.20, 13.20~16.00, 16.00~19.00, 19.00~26.50, 26.50~31.50 2677 6
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IRIEA A sk g MR S AN A&, o
79 R 45 Bl ok B i 7 R 0t Weeibull A 5578 2
HaMpihs, BAEME 7 fos, MEREERIER
N

a=a,p +y,

2 (22)
1 xX—y
b=a,+————exp| -2 L
NG [ ( 7y j}

K x MR SERE R o, BN Vs -
By~ vy~ m, YA BB

A7 TN, ASEDRLZH 2L o R R R 2 I i 2
BRI Weibull 43 A 40A,  (H 2 R0 ZH R RORL AR
R EARIE AT A — 2, M AESCER[23]H
X T AN [FREZH ARk T SR EURH [) [ RBE B 2% P4
G IR XRFAAFE AR R IR 2 57
ATRE S W R SRR . URLAR 8 R~ 3%




52 TR

e TIOR8 14 3 SRR B 2 R A e T AL

347

R3 AFEME A SRR A S R 5

Table 3 Correlation coefficient of crushed particle distributions of salt rock aggregate with different particles sizes
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Fig.7 Correlation between Weibull distribution parameters and compaction energy
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Fig.9 Inversion and verification of estimated grading curves of salt rock aggregate base before crushing
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Fig.10 Grading curves for verification of compaction test of wet salt rock aggregate base
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