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Controlled Blasting of Ground Diaphragm
Wall Under Metro Station in Super Large City

LIU Wen-guang
( Shanghai Fire Technology Engineering Co. ,Ltd. ,Shanghai 200081, China)

Abstract; The sub-way station in operation is extremely sensitive to blasting vibration. Existing regulations usu-
ally stipulate that blasting can only be carried out outside 50 m. The project requires accurate blasting decomposition
of the concrete diaphragm wall in the area where the shield machine crosses only 2.8 m below the operating subway
station. All blasting work should be completed within 5 hours when the subway stops running. Meanwhile , the normal
use of operation,electrical and signal equipment and other equipment in the subway station should be ensured. The
deviation of 28 m vertical deep hole is controlled within 5 through the bidirectional control of total station and level
on the ground. Precise millisecond time delay blasting with 30 ms is used to form a presplitting fracture zone at the
top. Layered charging millisecond time delay blasting is adopted and 72 blasting points are evenly arranged in the
50 m® crossing area. The results of shield machine excavation after blasting show that the crushing particle size is
less than 15 c¢m, and the station platform with the same structure as the blasting object is 3.4 cm/s on blasting vibra-
tion velocity at the station platform 5.6 m away from the explosion point, which achieves the dual purpose of ensuring
the safety of the operating station and the crossing effect of the shield machine,and the subway station structure and
electrical facilities operate safely after blasting.
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Fig. 1

Schematic plan of line 18 tunnel and

line 9 Yanggao Road Station
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Fig. 2 Profile of the line 18 tunnel and line 9
Yanggao Road Station( unit:m)
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Table 1 List pipelines of Yanggao Road Surface
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Table 2 Charge quantity of each hole of single ground wall
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Fig. 3 Profile of blast hole layout

4 BRBIRIIEGER

4.1 BHWEINEEBER

TSR T A 5 T AV % R i TR A A
JE s 1V LT S T A A R, T 5C i 1R it
50 m JE B B AR IX Y AT R T B A B
HBI A

FEEE B ol N 7 dEAT HO RS KRR, 5 0 e KA S
HbAK Al 254 TR TR B B 2, IR IR shid 25
Xt 23t P A s o P B R A T E L B R B i
I K E RVAS T | Ak R SR A 7 R

FERRE R, 005 I 5 phy MR 0 A 0 b kel 32 2
LT A B WA (IE4)

A) W HbBE L R R R Al 454 -
F T A 0 b 5% 0 7 3t SRR AR TR B B 570, 7 2 22 )



118

M

2022 4£ 3

AAAELE R SR , AR I B 25 1 5% i A4k 1) 4 0l KR AR
A TS

B) dhy 3t 355 Jo] Bl L A0 B AR o 54 S ) R 8
A PR TR KV T 1) AL 4, R R Bl A AN
o)) )2 e R T

Hi
TETRTEVE 78 T8 7% 7 T TR 7> TRIF TR TR TR 1878
T SR
WITR
W W TR
Dtz d]
TIr T
=4 - — A=~ JEH S IX
"""" &wzmﬁ&mw%
e By - - s
B § B B B B
B s L e E B
........ > R - ES

Bl 4 R sh kA A
Fig. 4 Propagation path of blasting vibration
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Fig. 5 Network diagram of ground wall
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Table 3 Extension schedule of single ground wall

) 1 2 3 4 5 6 7 8 9 10 1
2480 3 6 7 8 8 8 8 8 7 6 3
9 120 150 180 210
60 240
30 580 720 860 1000 1140 270
460 1280
360 600 740 880 1020 1160 1400
fi}Lzﬁfg " 380 0 620 760 900 1040 1180 o 1420 300
L 500 1320 1500
/ms 400 640 780 920 1060 1200 1440
340 520 1340 1520
420 660 800 940 1080 1220 1460
540 1360
440 680 820 960 1100 1240 1480
560 1380
700 840 980 1120 1260
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Table 4 Calculation of vibration velocity

of important protection targets
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Table 5 Vibration speed monitoring

WS E HEZimkg HBE/m FREE/Hz HSAIERE (em - s7')
1S5 (Mg B2 B) A& 1 5.6 4.27 3.429
25 (kB2 ) A 1 5.6 5.49 3.418
3 55 (A B12) £ 1 12.7 18.92 2.364
4 5 5 (g B1 2) A0 1 12.7 21.97 2.110
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