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Study on Blasting Demolition Effect of Frame-shear Wall
Structure under Influence of Incision Height and Delay Time
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Abstract: To control the height and recoil distance of a frame-shear wall structure after demolition by blasting, a
frame-shear wall residential building demolition project in Qingdao was chosen as the subject. The simulation analysis
used ANSYS/LS-DYNA software and the orthogonal combination of collapse angle and crotch extension time differ-
ence. Firstly, a finite element model of the original scheme was built,and the model’s validity was checked by compa-

ring the variance between the model prediction and actual outcomes. Then,the trends of the structure recoil distance
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and burst pile height with the change were analyzed by changing simply the model’s inter-span extension time differ-
ence and cut height. Furthermore, the semi-quantitative formulas for the relationships between recoil distance and
burst height with notch height and inter-span delay time difference were proposed based on the outcomes of multi-
scenario numerical simulation,which were allowed for the determination of the inter-span delay time difference and
notch height for the cases of minimum structural recoil distance and burst height, respectively. Finally, the analysis
was carried out on the acceptable span-to-span extension time difference and the range of blasting notch heights for
demolition blasting of frame-shear wall structures. The results show four fundamental steps to the collapse of frame-
shear wall structures; blast notch creation, destabilized overturning, notch closure, and landing collapse. The study’s
findings indicate that the recoil distance of each model primarily increases at first and then decreases as the inter-
span extension of the blast section is prolonged at the same cut height. Meanwhile , there is a more significant dispari-
ty in the structure’s recoil distance as the deferred time difference is extended ,and the recoil distance increases with
the height of the blast cut at the same inter-span extension. Additionally, the height of the detonation pile roughly de-
creases as the time lag increases. The shear walls simultaneously improve the structural integrity and prevent the
building from collapsing during the collapse, resulting in better structural integrity after collapse. The structure re-
duces recoil distance when employing a short incision height and a 200 ms extension time difference. The most minor
burst heights of the structures are those with considerable notch heights and a 300 ms delay time difference. A crotch
delay time difference of between 270 and 420 milliseconds is adequate. More importantly,a large blast cut can lower
the pile’s height,while a tiny blast cut can effectively regulate the recoil. It can be reasonably chosen based on the

demands of the area around the structure that will be torn down. The study can provide a guide for determining the in-

cision height and delay time difference for demolishing frame-shear wall structures by blasting.
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Fig. 1 Map of the surrounding environment of blasting area
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Fig. 2 Layout of structural columns(unit;mm)
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Fig. 3 Column initiation section diagram( unit:mm)

BB, 32 S 54 1) 7R S AR SR LA
600 mm x 600 mm 37 AF R ], FAL S EANF - e/
AL w =300 mm; 3 { —FH A6 AL —HE, L
OER RS XA B JALIATEE @ =300 mm ; JL£L AR
d =38 mm; M FLIRSE [ =350 mm ; RE2G 25 HLJZR A
2y, L2 i Q ML 160 o/ FL, ME 24 fdi = ol
450 kg, I FLXFGEAGEAT A BRA BRIRRR

2 HEEN

HIH] ANSYS/LS-DYNA Hff i} 45 #a4 B S b R
RN VAR A I v o E D i B R
BEAMI161 BT, a3 R 1] SOLID164 FTT, Wi 1
M AT SR R ) SHELL163 FAIC, 254 % [Eob % i
T EATERSH O 0.2 m T AR SR AT B
Zh¥AMEA RS « MAT_PLASTIC_KINEMATIC, i
P X5 « CONTACT_ERODING_SINGLE_SUFACE
S SCES R PR B 5 b THT A 42 fih, 38 4 G B+
CONTACT_NODES_TO_SUFACE 15 ‘& 545 5 3 T =22
IF1) 2 i, 3 B0 A o 28 b I, 1 + MAT_ADD_E-
ROSION Sfefift 856 2 S4B BR " o 4945 L TR 35E +
LR 280 | R, IREE A IR
TURSERY LA KB 1 A BROTASE AU 433l A el 4 181 5 B .

x1 MHMEBEHFSH

Table 1 Physical and mechanical parameters of materials
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Fig. 4 Finite element model drawing of concrete
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Fig. 5 Finite element model diagram of steel bar
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Fig. 9 Structure collapse posture diagram of different schemes
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