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Abstract

Guastavino-style domes are widely used in religious, historical and cultural heritage buildings, the
ratio of dome height to span is the key index to determine the mechanical performance of such
structures. This paper takes Azina ancient buildings in Xinjiang, which were built in the period of
Mirz Abakhan at the end of the Eastern Chagatai Khanate, as the research object. Firstly, the geo-
metric parameters of building domes are scanned by 3D laser, and the height-span ratios of 51
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domes are obtained. Secondly, six small domes were selected to fit with Origin, and six function
curves were obtained by fitting. Then, the mechanical properties of the material were tested, and
the compressive strength of the brick was 8.3 Mpa, and that of the cementitious material was 0.5
Mpa. Finally, according to the fitting curve, the finite element model of masonry dome under dif-
ferent ratio of span was established to analyze the mechanical behavior of masonry dome under
static load, it is found that the mechanical performance of masonry dome is the best when the span
ratio is 1:1.85, and the influence of dome thickness on the mechanical properties of the dome is
analyzed. The research results can provide a theoretical basis for the construction of this kind of
buildings.
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Figure 1. Dome pictures
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Figure 2. Fitted Curve
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Figure 3. Compression test of brick masonry
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Table 1. Results of block compressive strength

® 1 WBEREIR LR

2 2 1H R~ (mm) Tl A7 2 (KN) PR 5% (MPa)
WAL 120 x 150 150.10 8.30
A 2 120 x 150 155.10 8.35
WA 3 120 x 150 144.90 8.25
FME - - 8.3
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Table 2. Penetration test strength of cementitious materials

® 2. REMBENREERE

ﬁ VREE di T {%ﬁjﬁ
c AP di (mm) TAR
X NIRFE O 4

dl d2 d3 d4 d5 d6 d7 d8 d9 d10 di1 di2 d13 di4 di5 di16 dm A fi

1 14.07 13.98 14.50 14.01 15.24 13.11 14.14 14.03 14.52 11.07 14.04 13.05 13.67 13.02 14.75 14.32 13.99 0.52
2 1423 11.75 13.96 14.73 14.52 14.08 14.11 14.27 13.87 12.06 14.17 14.02 12.78 14.65 14.22 13.98 14.09 0.50

w

14.11 15.11 13.28 14.10 15.11 13.98 14.08 13.85 12.06 13.97 14.19 13.67 11.98 14.52 14.00 14.23 14.02 0.51

SN

11.98 14.73 14.14 13.85 12.76 15.04 13.86 12.07 13.89 14.12 13.92 14.12 13.87 14.04 14.37 14.09 13.99 0.52
13.28 13.98 14.08 13.50 11.06 14.03 13.97 13.67 14.75 13.89 15.32 13.50 13.50 12.18 14.24 14.27 13.84 0.55
6 14.73 14.47 1450 12.08 14.12 14.87 11.13 14.08 14.13 13.97 14.50 13.67 11.52 14.14 13.68 12.98 13.97 0.52
7 14.26 14.11 14.27 14.10 13.82 15.66 11.98 14.32 14.28 12.15 12.87 11.68 14.52 13.98 14.08 13.89 13.97 0.52
8 13.65 14.32 14.85 14.81 14.02 14.14 14.08 13.79 14.21 13.56 13.99 14.08 13.76 15.26 14.06 11.06 14.05 0.51
9 11.75 12.08 12.08 14.10 13.28 11.98 14.27 13.85 14.52 13.05 14.14 14.23 13.67 15.32 13.98 13.67 13.61 0.59
10 13.28 13.98 11.06 13.50 14.12 14.27 14.14 13.85 13.67 13.99 14.03 14.25 13.58 15.41 11.23 12.08 13.81 0.55

H A5 B R BT S 5 FZHX 0.5 Mpa.

DOI: 10.12677/hjce.2022.111011 103 T ARTHE


https://doi.org/10.12677/hjce.2022.111011

EAfif

5. ARTARBAEIL
5.1 WESH

ARYERER AP GREE BB SR R S ER (A S/ BT 3IE) (GB5003-2011), 475
B FERIASAVEIE RN 2.58 GPa, 2%y 1800 kg/m®, JHKAEL N 0.15, HilEHRE A A 1.86 MPa, i
FIBRERIHME N 0.141 MPa. A5 B TR FR 70 LA ST RARYE = 4E B0t 0GRS, WlE 4 .

/‘/\/\/\/\”\/\/\

Figure 4. Laser scan of the masonry dome
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Figure 5. Finite element model
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Figure 6. Change of dome displacement under different height-span ratios
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Figure 7. Tensile stress variation diagram of masonry domes
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Figure 8. Compressive stress variation diagram of masonry domes
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Figure 9. Tensile stress variation diagram
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Figure 10. Compressive stress variation diagram
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Figure 11. Von Mises stress diagram
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Figure 12. Third principal stress diagram
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Figure 13. Displacement changes of different dome thicknesses
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Figure 14. Diagram of tensile stress variation with different dome thickness
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