S S L U
Explosion and Shock Waves

DOI: 10.11883/bzycj-2025-0265

IRIEA TR ER R PR B ESLIO R

g, BOCHE, KRBV, BRE, B, skEL, X

CPEAEAZ BB O 5 ik o S PSR AUL 5 Ry 4 (R B i SR %, BRI 7522 710024)

& E. BRE A UL R B R S R, PR TR AR R R AR R RO RIS, P EGESR
R FATABE HZI0 A X AT W AR B SO MR R PP R R A P AL A, EORE ST BT P& T 4
FC R SR R X bl BT AR B, A S 7 S O b e o ok i 7 SR S SR AL AR, AN ) B R AR
T TR A5 (e o e TR Bk R, SRERh e e BIR  IERR R R U R B TREC PN SRS L, i T 2 s
PRTHT . DULRRRTED . 5 R T DA R b DU s b T R AUE S0 2 A A, Rl S Bl skl S5 vh i S HUA 0 (AT 58 0
oo BRI T = dErhdip e R BUE 07 250, BT ph e SRR IR, ARF) Pl AR IE S B s B, T
T A 25 ﬁﬁ?@%&%ﬁ%ﬁﬂﬁ AIF 5 42 S 35 THI R SRR ot b T 1% L A0 35 PR SO, b e R 5
HOEIRFR AL S LU RE B A, 352 W AR A7 B R A ST HE A 5o o, 127 5 45 5 W] DAy e oo ok 8 7 4 1 2 3
BRI IR S %

KRR Ml phibitR iR IR 4RLLSRE

FESES: 0383  ERRFERMCE: 13035  NEIMRSATNA

An experimental study on propagation of blast waves in urban
buildings
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Abstract: The propagation of blast'waves in urban buildings is strongly affected by architectural configurations, as the blast
waves undergo complex retlection-and diffraction phenomena on building surfaces, rendering empirical formulas inadequate for
estimating surface” Jeads. To, investigate the propagation characteristics of near-field blast waves in urban buildings, an
experimental study was conducted. Initially, a scaled test platform was established in a laboratory environment to measure blast
wave loading within /building clusters. Pressure sensors were employed to obtain pressure-time curves at multiple locations,
including building surfaces and the ground gauges, under representative building configurations. Key characteristic parameters
were acquired, including blast wave arrival time, positive duration time, peak pressure, and positive impulse. The distribution
patterns of these parameters were systematically analyzed across various building surfaces and ground gauges, followed by
quantitative comparisons with empirical formulas. Subsequently, a three-dimensional numerical simulation of blast wave
propagation was conducted, reproducing the propagation history of blast waves through building clusters. Contour maps of

characteristic blast wave parameters were obtained, and the distribution patterns of blast wave loads under different building
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arrangements were quantitatively analyzed. Experimental results indicate that urban buildings exert significant attenuation and
obstruction effects on blast wave propagation. The degree of parameter attenuation correlates not only with scaled distance but
also with specific measurement locations and architectural arrangement patterns. The research results can provide guidance for
the rapid assessment of the distribution of blast loads in urban buildings.
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Fig.1 Location distribution and experimental photograph of scaled building models
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Table 1 The size of building model
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300 mmx200 mmx500 mm 19




S S L U
Explosion and Shock Waves

B 300 mmx200 mmx1000 mm 1

C 600 mmx200 mmx500 mm 1
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(a) Design of sensor mounting fixture (b) Experimental installation photo
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Fig.3 The design of sensor fixture and installation method
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Fig.4 Blast wave pressure-time curves of gauges on front faces of the first, second, and third rows of the building models
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Fig.5 Blast wave pressure-time curves of gauges on rear faces and side faces of the firstj\second,\and third rows of the building
models
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Fig:6 Blast wave pressure-time curves of gauges on the ground of platform
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Fig.7 Blast wave pressure-time curves of gauges on the ground of platform of benchmatkiexperiment
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Fig.8 Logarithmic pressure-time curve of blast wave
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Table 2 The characteristic parameters of blast waves
WEOF S T/(mkg!?) 1,/ms ty/ms po/kPa I/(Pa-s)
1 3.41 1.97 1.54 36.1 24.6
2 222 0.84 0.62 1219.8 143
3 4.78 3.21 0.81 442 17.0
4 4.88 3.87 2.32 28.2 232
5 6.91 6.48 1.73 14.6 13.5
6 2.64 1.47 0.84 72.8 314
7 491 3.31 0.77 73.5 234
8 4.77 3.83 1.46 339 25.4
9 6.49 5.57 1.11 80.4 334
10 6.83 5.68 1.93 38.4 234
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12.0 3 10.1 1 3.99 Tl 0.50

0.90 7 11.0 4 5.19 T2 3.09

10 6.13 5 5.38 T3 2.49
12 1.25 6 12.2 T4 4.02
14 7.13 8 7.68 T5 7.21
15 1.71 11 242 T6 5.10
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Table 4 The relative deviation between the experimental and empirical peak pressure of blast waves
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Table S The relative deviation between the experimental and empirical peak pressure of blast waves
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10 43.6 5 34.2 T3 5.86
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