$38E T4 @ w Vol.38 No.4
2021 £ 12 A BLASTING Dec. 2021

doi:10. 3963/j. issn. 1001 —487X.2021.04. 024

YT e T 3 4 31 BE 7 B Y 3% B WA L 5

<23
(B A B TR (/4 7 BRI 430063)

B OE: 4NHERERRA I YRR SRS RRTNE, AN LN TR ERME A
#dt, RA LS-DYNA 3y A A RAARSPE S 04 SR E B AR S BB, 247 A 1 £ 2 3645 8 L 4R3E
B YR T ORI R AR A 55 456 T Yo M BE , 54F 4 REE B A6 T W BE R ML 6 45 M) R93R 3R BB AT
R, MREREAP EGBGEH LT T, RARELEHRABBAI RO ERI;RARBELESE
SR G BRShE A A EEE BATS T RN R K B R EEEeB SRR, SRR RA
B\ A SRR AT AR AR IR, B B T AR 6 3R, T B e 3 IR R A A
AEAR IR, R BT AR EAIR B F MR T, A B R Bk R BE S B 245 2
ERE£R NEEEFORE, BEERBEP,

X RIS RMESW; Bl RFRE; B

HESES: TD235.3 EFRINES: A NEHS: 1001 —-487X(2021)04 -0149 -07

Study on Vibration Response of Blasting
Construction to Adjacent Existing Tunnels

LI Xiao-bei
( China Railway Siyuan Group Engineering Construction Co. ,Ltd. , Wuhan 430063, China)

Abstract; The blasting of new tunnels would endanger the safety and stability of adjacent existing tunmel struc-
tures. Based on Wudu Tunnel on the newly-built Qu-Ning Railway,a numerical model of blasting vibration in closely-
spaced tunnels was built by the LS-Dyna dynamic finite element program ,and the vibration velocity and stress of the
key parts of the existing tunnel were analyzed under the influence of adjacent blasting. Besides, the field monitoring
data was also adopted to analyze the vibration effect of the blasting on the existing tunnel structures. The results show
that the existing tunnel structure can bear the harmful vibration caused by the blasting of a reasonable explosive e-
quivalent. The vibration velocity of the existing tunnel reaches the peak at the section nearest to the blasting point and
the vibration velocity and stress peak at the side wall waist area of the front wall are the largest. Meanwhile , when the
blasting load reaches the failure limit of the tunnel lining concrete, the failure starts from the waist of the wall under
the action of dynamic load. The concrete lining of the vault,arch foot,and wall waist suffers a tensile failure ,and the
bottom plate suffers a shear failure. Under the same load ,the peak vibration velocity of the lining on the explosion site
of the existing tunnel is positively correlated with the surrounding rock classification. Therefore ,more attention should

be paid to strengthen the protection of weak surrounding rock areas.
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Fig. 1 Schematic diagram of the plane relationship between

the Wudu tunnel and the existing Hangzhou-Shenzhen railway
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Table 1 Blasting vibration control value

of buildings( structures) with different types
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Table 2 Estimation of blasting vibration velocity
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Table 3 Physical and mechanical parameters of surrounding rock
BE%%  HHEER/GCPa JAMHK BE/(KN-m™) WES/MPa  WEEEM/(°)
|\ 4.0 0.30 22 0.7 30
v 1.5 0.35 18 0.2 25

R4 BEIMHMDENFESE
Table 4 Physical and mechanical parameters of concrete materials

BELEFRBRE  WHEE/GCPa pMEK  WEBE/MPa  HHRE/MPa
€30 30 0.16 2.5 2.25
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existing tunnel inspection points
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Fig. 5 Vibration velocity at each inspection point of the existing

tunnel lining section along the direction of excavation
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Fig. 6 Maximum peak stress at each observation point of the initial section of the existing tunnel
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Fig. 7 The layout diagram of the blasting points in the existing Hangzhou-Shenzhen Railway Tunnel
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Table 5 Measured values of vibration speed
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KFER 0.229 63.5

W A A EHA 0.151 0. 428349157 52.7 <3.0 cm/s
B 0.329 45.9
KM 0.436 41.9

WA B A EHA 0.248 0.701912388 52.7 <3.0 cm/s
W2 i 0.491 43.0
KEER 0.572 81.1
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