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Analysis of Dynamic Characteristics of Old Masonry
Structure under Blasting-induced Earthquake

HUANG Jun'? XIA Jie-ning'* ,LUO Song'”
(1. Hubei Province Key Laboratory of Earthquake Early Warning, Hubei Earthquake Agency, Wuhan 430071 ,China;
2. Wuhan Institute of Seismic Scientific Instrument Co. ,Ltd. , Wuhan 430071 , China)

Abstract: In urban centers,there are numerous old masonry buildings that possess poor seismic performance and
may suffer damage under the effects of blasting. To investigate the dynamic characteristics of these structures when
subjected to blasting,a strong motion instrument was installed near a blasting site on an old masonry building. This
allowed for observation of both instantaneous and cumulative damage effects on the structure. By analyzing records of
blasting acceleration and velocity in both time and frequency domains, it is concluded that the dynamic characteristics

of the masonry structure can be better identified using blasting velocity rather than acceleration. Additionally, it is
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found that the transverse resonance of the masonry structure is most influenced by the blasting seismic velocity. Fur-
thermore , both blasting seismic velocity and acceleration can approximately identify low order translational and tor-
sional frequencies of the masonry structure. However, when calculating natural vibration frequency , it is observed that
using blasting velocity yields a lower value(1.8% ~3.4% lower) compared to calculations based on ground pulsa-
tion methods. This discrepancy arises because blast vibrations provide a more accurate reflection of structural re-
sponse under larger vibrations. Moreover, frequent blasts may induce nonlinear responses in old masonry structures.
By monitoring changes in natural vibration frequency over time due to long-term exposure to blasts, it is determined
that with increasing blast frequency, first-order torsional frequency decreases by 4% , second-order transverse fre-
quency decreases by 3.6% ,and second-order longitudinal frequency decreases by 5.2%. These reductions occur e-
ven though individual blasts meet safety regulations, thus highlighting the importance of considering cumulative dam-

age effects from long-term exposure to blasts for old masonry structures with poor seismic capacity during safety moni-
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toring.
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Fig. 1 The horizontal and vertical position relation diagram

of the rock blasting excavation working surface of the deep
foundation pit of subway station and the old masonry

structure buildings
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Fig. 8 Relationship of the masonry building between frequency and time



FaLE A2 wORERT, Y N BRI T M IH B S R 3 R A 193

XF H % IH AR ZS A e K RV E T BRI
B[R] 8 A8 A R R & B, 25 MR ) 1 B sh AR
TE4.199 ~4.102 Hz A& A8k, g5 M 910 1 [-F-3h
BRRTE 4.102 ~ 4. 004 Hz 1: 2 A4k, 2 W @S 70 48
BEVERF & A KA  (HASTE 8 T R AR TR | Rt
S5 TR AR R ol b 7 0 o &85 W) A R 1) 1 B Bl R AR
PR A B o 2544 1 B 5% 45 R A1 4. 883 ~
4.688 Hz i PN 25 £k, 3¢ B0 1 18 & 0 /DN 1) 28 Ak
R 77d 7E 4. 883 ~4.785 Hz A A8k, 4578 d &
129 d 7F 4.785 ~4.688 Hz 11 A5k, 7645 130 d 5
e Hh T R 5 4. 688 Hz, 1R AH L i TF A 1 5
INT 4% X FEBHEERE 1 e L6 0 5 A 3 S J i 1
I KA THIRASIE AR — P iR A s Rl
FE— BERFIR] P AT PR & (FL Bl 25 R B v B A 348 o, 4 2%
AR R, P2 T R, X S AL A BT BT RE
2 85 KA BT OISR A R — B0 S5 AR 2 By
SRR FIGA IR 2 B AT R B s (] (A8 A 5 1 B4 2 A o
T AR BLSE , W T LR I Y 5. 469 He
5,664 Hz, 2277 T 140 d J5 a2 M T B 2]
5.273 Hz 5. 371 Hz, Jii 2R AH Lo A8 46 B3 501 sk
INT 3.6%F15.2% o DH I BV fof 2 IR 2k 3 7 22 4
UV P R, R R AR T BB & 1H
MIARZEFAG 1 B AL AR 2 B sl R g >, 3
MBI, T RIS I — R K, T
R, R L RS R N RA L
FAIRY 1 BBl 38 o & A A n PR B AR Ak, TR Itk
AL LT TH A B 2 ) 2 AR 25 M AT A F 22 4tk
A R R E R S BOL LA T BRI

5 #it

IS TT LSz 5 AR 23 g X i ik 7
(I8 LS L, 73 531 R P R B 3. 3% R ok 3l i Sk 3
SRS R AR T s FI A e B AR A%, e As 204
LA AR, 2 K38 Tk i 7 0t FE S R AR 45 4 11 3
TR . A XA Y UL 2057 B AT T
Iy HT R R I AT 2 BRI

(1) 2G0Tt VARSSAA X R 7= I B 4R 3l L
Y i) W W2 T X R R 5 R iR 2l LA e i 17 Ay
Fo FIEBIMIPR S 15 W EE BT T 2 A K w1
JE R R IR LA — R 56 B A, 7 [ 25 50 JBE 119
A IVERTE S5 H LIS VIR IR A I O 3, DR e A g
BRI B W S 10 BN DT o J (R 7K - 1) iR Bl

(2 ) i b o o S o 52 R S 2 o ) 26
T AT RSN A5 X AR5 UK, £ H]
THUNBIALEH A IAAINT, 25 5) 52 BB th 52 18
SRR IO O A o 23 T I, TR B £ S
X RIRZE R B IR A0 3 B , DR Al e g8l ot 7 3

JEE 10 SR 1) L BUTUAR S Br i) LS S R ) P45 44 1Y
EIPAL S e

(3) R AR M 72 R 1 ) B IR AR EE 3 bk 5l
PUERITE/N 1.8% ~3. 4% , R UMk shic sk
WA IS AL BIAR T B 30 R T MR I SR S Bk
AR SR 2 TR B OR R L IR s/ R 9 23 T vk, 9 3
(A BR BB 21 P RE - S5 TH AR S5 AL R 1] 2 AF vk
ARIE , TS RS [ R B AT

(4) AR 42 NI A LS M 7e KPR B R A IR
PSR BT 18] F) A8 £ ) ML, 2 1 2 TR 1A 285 g £
(CIRAEDN 1 Wiy S K9 0 i R E eI =2 T IRl = K
PR AR, ARG RIS IR I 22 4 1) (H 45 R ) 1
rFHL A A A 1) A7) 2 [0 00 3R o A U K Py 3
R BN AR 3, RIS R A T R
Fe FE AT 4 CR 22 A MR ) 1 A Dk ] Al 1<
SRR AR X R SAS A A BB, el A
BEATRAYPRE A Vs, RIS s 00 590 Py MR B 4IRS0 RE A
AR ZE R ) YA BOR 1 R AT B TH RS,
R REATURE RE 522 S U, AR TOUZ A B A5 W I 235
) FARATA A AR A, LIS Al KRV RIS 4548
7 ) SRR, KRR XSS o

2% 3L ik ( References )

[1] Fkfs, Lo BB XZ4 [ M]. b B
“F AL, 2011 :46-48.

(2] e O, ZER, RE%, 5. BRI R IR
BEMERISITLC] /iy 22 v [ TR AR W D 22
L 4z TR AR 2GS, b5t :2001 8.

[2] LONG Yuan,LOU Jian-wu,XU Quan-jun,et al. The anal-
ysis the vibration and damage caused by blasting seismic
wave to the residential houses[ C] // The Chinese Society
of Theoretical and Applied Mechanics, China Society of
Explosives and Blasting. Proceedings of the 7th National
Conference on Project Blasting, Beijing:2001 ;8. (in Chi-
nese )

(3] T8, TRUR, TS, 55, 7 By B IE X 1) ¢ 10
PR P S i [ ] J#6%,2015,32(3) :139-145.

[3] WANG Ren-tao, WANG Cheng-hu, JJANG Ying-hao, et
al. Blasting vibration control techniques and influence as-
sessment on Qingdao Metro Line [ J ]. Blasting, 2015,
32(3) :139-145. (iin Chinese)

(4] Mz, Hetl, TWAE, 4. B s =l 0 T R
BRI RV IR AR AEL T ] J# % ,2005 (1) :96-98.

[4] TIAN Yun-sheng, TIAN Hui-li, YU Ya-lun,et al. Damage
characteristics and damage analysis of residential house
caused by blasting vibration wave[ J ]. Blasting,2005(1) :
96-98. (in Chinese)

(TF4% 202 1)





