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Abrasivity assessment of Triassic limestone and volcaniclastic sandstone in Mae Moh Basin, northern Thailand:
a comparison between RAI and CAI
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INTRODUCTION & AIM RESULTS AND DISCUSSION

Overall Experimental Results showing the values of RAI and CAI

Rock abrasivity refers to the potential of rock to wear the metal surfaces of tools

causing downtime and financial issues in any construction, drilling, or excavation projects. Experiments Limestone Volcaniclastic
The abrasive degrees of rocks are yielded by mineral composition, mineral hardness, size EQC [%] 253 43 26

and shape of grains, type of cement and physical rock properties. This study focuses on

two investigation methods to primary evaluate the abrasivity of representative sedimentary Oycs [MPa] 77.22 92.07

rocks observed in the area of Mae Moh District, north of Thailand. Firstly, Rock Abrasivity RAI 1.95 39.82

Index (RAI) is obtained from microscopic modal mineral approach and rock strength test. CAI 1.24 273

This abrasi\{ity Yglue is compared to CERCHAR Abrasivity Index (CAI). The CAI involves ”. Not abrasive (RAI) Medium abrasive (RAI)
the use of simplified tools to battle the rock sample surfaces and the measurement of tool Classification : : :

L Low abrasive (CAI) High abrasive (CAI)

METHOD

Figure 2. Photomicrographs taken under crossed-polarized light: (a.) Limestone exhibits
particles of micrite (Mc) crosscut by calcite veins (CV). (b.) Volcaniclastic sandstone
Volcaniclastic sandstone cemented by calcite (Cc) exhibits volcanic rock fragments (Rv) associated with quartz
(Qz) and plagioclase (P1) grains.

Mineral Compositions of Limestone (LS) and Volcaniclastic sandstone (VS)
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Mineral assemblages of limestone are predominantly carbonates (calcite & dolomite),
RAI = EQC- 6y whereas those of volcamcla.stlc sandstone are harc.l rock fragments and abrasive
minerals (quartz & Fe-oxides)

Where, RA] = Rock Abrasivity Index

d,ys = 0.108 mm d,ye = 0.239 mm
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Where, CAI = CERCHAR Abrasivity Index Lk SRR 74
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j SR % Pha Kan Limestone

K:
3 S5
A

By} Hong Hoi Volcaniclastic

Figure 3. Photomicrographs of worn styli from scratching on rock sample surfaces with
their average worn diameter: (a.) Limestone, (b.) Volcaniclastic sandstone.
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50 mm The stylus scratched on the volcaniclastic sandstone shows wider wear diameter than
the one scratched on the limestone

The different interpretations of RAI and CAI possibly induced by their
investigation scale approaches. The RAI uses the effects of mineralogical and mechanical
properties of rocks, focusing on the micro-scale, and serves as a strategy for assessing
rock abrasiveness. In contrast, the CAI employs a larger-scale physical approach than the

GMR-SUT Model

Figure 1. Experiment schemes for rock abrasivity assessment and related equations: RAI method. This study focuses on two investigation methods to evaluate the abrasivity
(a.) Rock specimens, (b.) Petrographic analysis, (c.) Uniaxial compressive strength testing, of representative sedimentary rocks. Firstly, Rock Abrasivity Index (RAI) is obtained from
(d.) CERCHAR GMR-SUT Model, steel styli and block sample. microscopic modal mineral approach and rock strength test. This abrasivity value is

compared to CERCHAR Abrasivity Index (CAI). The CAI involves the use of simplified
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