o

TRF 5 HES TR AR Vol. 23 No. 4

Journal of Water Resources and Architectural Engineering Aug. ,2025

23 %454
025 4 8

[\®)
mE

DOI:10.3969/j. issn. 1672 —1144.2025.04. 011

ETHAERNUNESERELER
A FH R

Tﬁﬁﬁzlyzaéﬁm‘%, J\P% %9_’1““
(1. MR S dr WFoE e, T Rg #BJH 4500005 2. 44 XC%@IM%TFE%%[&U,W% KM 450002 5
3. R LB @S TR B, RGN 450007)

B E. ZEFEE LT ANES SERIBATRI) ) 2R R AT 0, TS 2% SCHAT SO R T, Jak K
REEATH W o AR SR TN oK T IR ASGIN 1 T 5 F J56 it £1% 2 18T R P 350 ) 2 e P R A 00 a4 A, L et
XRD Fl SEM J5 3315 70 A7 27 2 11 A A TR B W) LIS SROMZ 1) o 45 SRR - % 3 1T 11 P T il e
TR AL — B, AR A0 KA BESE AL R 2 SR S e T DU A SRR A B £
ARTBEAIE , VA RORT 5 47 ] 140 ER A 5 B2 P 08 14 g R e AT 48~ 3% FR A 5 R T ) 1R 2 i T R
T, 4354 378. 31 mN . 50.9 GPa 4. 14 GPa Ff14.53 MPa - m"* | T W 7 406. 42 mN 37.5 GPa 2.41
GPa F12.02 MPa - m"?, UiHISZ3t /K R4 (2 VE AT, e mFLBR R 5 T H A i FLBR R , 2L 3ER% %

T )2+ e Tk
KB YOI R L3RG 122 s oW 4544
hE 43S, TUSOI STRRARIAAD: A TEEHS . 1672—1144(2025)04—0094—07

Study on the Mechanical Properties of General’s Tomb
Burial Bricks Based on Nanoindentation Instrument
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Abstract: The durability of these burial sites is closely linked to the mechanical properties of their masonry materials.
However, due to their status as cultural relics, tomb bricks cannot be sampled in large quantities for routine testing.
This work employs nanoindentation techniques to investigate the mechanical properties of both surface and interior sec-
tions of tomb bricks. X —ray diffraction (XRD) and scanning electron microscopy ( SEM) are utilized to analyze the
mineral composition and microstructure of these samples. The results indicate that both surface and interior samples
share identical mineral types, predominantly consisting of quartz, feldspar, and mica. This uniformity in mineral com-
position reflects the technological advancements achieved during the Han Dynasty in producing building materials while
emphasizing quality control. It was observed that due to groundwater infiltration and salt erosion, porosity levels on the
surface are higher than those found within the brick interiors. Consequently, there has been a deterioration in the me-
chanical properties at the surface level compared to those within; specifically, maximum indentation load, average e-
lastic modulus, hardness, and fracture toughness values for interior bricks surpass those measured at their surfaces.
The recorded values for interior bricks are 378.31 mN ( maximum indentation load) , 50.9 GPa (average elastic modu-
lus), 4.14 GPa (hardness) , and 4.53 MPa + m'”* (fracture toughness). In contrast, corresponding values for surface
bricks are 406.42 mN ( maximum indentation load) , 37.5 GPa (average elastic modulus), 2.41 GPa (hardness) ,
and 2.02 MPa - m"”? (fracture toughness).

Keywords: nanoindentation; Jiangjun mound; tomb bricks; mechanical activation behavior; microstructure
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