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Blasting Demolition Technology for Reinforced Concrete
Frame Structures with Longitudinal Pre-embedded Holes

YE Jian-jun' ,GUO Shui-long' ,LIU Jia-le' ,HAN Xue-jun® ,LIU Bing-bing’
(1. College of Civil, Architecture and Environment, Hubei University of Technology,
Wuhan 430068 , China;2. Hubei Kailong Engineering Blasting Co. ,Ltd. ,Jingmen 448004, China)

Abstract; Based on the whole-life building design concept, this study proposes a blasting demolition technology
for reinforced concrete frame structures incorporating longitudinal pre-embedded holes. The key innovation of this
technology lies in the pre-embedded longitudinal holes during reinforced concrete frame construction, which serve as
dual conduits(e. g. ,for wiring or drainage) during the building’s service life and subsequently as blast holes during
demolition. The study proposes optimized specifications for pre-embedded holes, including layout configurations, di-
ameter parameters,and material selection, to ensure functional performance across the building’s lifecycle. Concur-
rently, it develops integrated demolition solutions that encompass collapse mechanisms, blasting cut designs, charge
structure configurations,and construction sequencing protocols. Using the PKPM structural analysis software ,an ana-
lytical method is proposed to evaluate the effects of longitudinal pre-embedded holes on the mechanical performance
of reinforced concrete frame structures. The technology was successfully applied in the controlled vertical implosion

demolition of a reinforced concrete frame structure,,with a technical and economic comparison demonstrating its ad-
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vantages over conventional drilling-and-blasting methods. Results indicate that longitudinal pre-embedded holes with

a 50 mm diameter do not compromise structural safety. Compared to conventional drilling and blasting techniques,

this technique substantially reduces the workload of stemming, protection requirements, and network configuration ef-

forts , thereby significantly enhancing demolition efficiency. The results indicate a 72. 9% reduction in explosive con-

sumption,an 84.7% decrease in detonator usage ,and a 52.5% reduction in direct costs,along with substantially miti-

gated harmful effects,demonstrating the significant progressiveness and practical applicability of the new technology.
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Table 1 Recommended bore diameter values for longitudinal pre-embedded holes in frame columns ( unit: mm)
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Table 2 Parameters of constitutive model for steel reinforcement
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Table 4 Drilling and blasting parameters for frame columns
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Fig. 7 Diagram of charging structure for longitudinal pre-embedded
holes in frame structure (unit; mm)
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Table 5 Blasting parameters for frame columns with longitudinal pre-embedded holes

DINZER JRAE/ (5o m™')  HfLZiR/g BZi/g RIREEE/mm M2 /g

The type of Powder factor/ Charge per Amount of Separation Charge per
cutting (g+-m™) hole/g explosives/g distance/mm point/g
. 4
33 55 " )zt'_j 525 4725 149 25
.5 m cutting 600
. t
1.2 m Yl 180 4860 204 30

1.2 m cutting

3.2 HEBUEALERSMR N FHERER N B ANEE R TR K -2 R AR DL, 55 TG TR L B9 HE S
FUHER 2 W50k o IR 38 THEZRES K S5ABEAT XS LU i
BRI FTARBL AT AR 0L T AREE AN A ek HEZR 25 g 73 18 AR TR FFIE SR AT ) T4 FLAS TR
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(a) TRBE L ALAY

(a) Concrete model

(b) PR
(b) Steel model

(c) Hlr e T AL
(c) Longitudinal pre—embedded holes

8 HEZRL KA
Fig. 8 Frame structure model with longitudinal pre-embedded holes

HIHI PKPM 5 R Z R AR Kot :

1) HEZRGE R LA T T IR

MO Ha] DL ) JE T FLHE SR 45 4 , LR fA
(RS2 T3 0 A B8R 24750, g 3 R BE R i 5 R - 2% o T
P A 50 mm FUHLAS (4 HE 45 R A AN TR B 5
TETRFURE SR A H 25 57 A R, (ELAE SRAT 1 s Ak 4 )
pAE SUREPETE SESIE 1 R A W UORS BRI B2 B4
Ha (JLCERAE AT R Ak ) B9 )57 7 107 28 AT 50

2) RN R RS

MIEL 10 Hn] LA B, AR T JC P AL B HE SR 45
TR KL, A TR L A4 HE SR 45 Fy ST 1Y 0 7 W
I BRI AR, i TR TR TT,
H Von Mises Ji S {EARA R AL 03X W] T Bk L
FERERETY )AL HOMESR SN P T — R YR

3) A AR L

X FHEZRAE A RERR A L PN B AN ARl ) A2 A1
Ol , A TOULFL A RE SR 25+ A9 451 Bl 77 -5 DG TTEE L 9 e
IRESF A — 2, X R WU FL X HE AL S A B i Y

52 S OLEA KRGS, UL X HE ZRE5 4 14 ) =
PERERZ WL/

(a) ToTHEE L
(a) Without longitudinal
pre—embedded holes

K9 HEZRSSH N ) = K]

Fig. 9 Stress contour of frame structure with

(b) B4 50 mm HHLFL
(b) #50 mm longitudinal
pre—embedded holes

longitudinal pre-embedded holes

(a) TCTHEAL

(a) Without longitudinal pre—embedded holes

(b) HA% 50 mm T L
(b) ¢50 mm longitudinal pre—embedded holes

K10 HEZRES K RAE Y KN T 25 4]

Fig. 10 Stress contour of beam-column joint in frame structure
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17 2025 4E 12 A

IR, (R B A AU R o BCHE ZR 25 ) H BRI

2% TR T E AR 50 mm [ A i T L 6E 4R
PR E T HE SR Z5 48 1Y AR 2 BB 1 5% A B , AN 23 52
GER A
3.3 HAREZEFXILE
3.3.1 etk At

AR BT AT UG LA B R 25 iR R RE A

Bom ., WM, H BN T, ¢ 40 mm Fl
¢ 50 mm S FLENFLZE 53900 25 T8/ m F1 30 J6/m, Kk
2515 Ju/kg, T HE 20 o0/ K, B E 10 J0/m, %
25\ B PERR 300 T/ A/d, ¢ 50 mm PVC i H 4%
6 S0/ m({ 5 4 FL B PVC 45 Jli A ), 2 24 K 4%
10 o/ m =5 RIADE I T2 5134 40 4 FEAI
20 PR, PR T S 00 A AAS KT H L3 6,

F6 WMAREEMAITLL(BA:T)
Table 6 Comparison of direct cost between the two schemes ( unit: CNY)
FERF B
FE L Consumables cost ATHA A
Scheme Drilling fees YEZh EE SR PVC %% AR A Labor costs Direct costs
Explosives Detonator  Detonating cord PVC pipe Charge long bag
I 2065 531 4720 0 0 12 000 19 316
I 580.5 143.9 720 700 383.4 639 6000 9166. 8

PONRdERE T VN S | I EL S R S E R 91N
W T 52.5% , BRI, I I BRI AL AL 9k
KT 71.9% KELG S FHFRRAR T 72. 9% , B4 2 I
T 84.7%, TEJ7 5 1L b, BRI N T 3 25 KAS AN
SRR A AR IR T PFBR TR R fL KE25
B IEIERB ) TAE G K 2 F A ) B0 L A A
IRGE R AR R BN B 2 R R 2 5 I
3.3.2 #&AaFesk Btk

o S FL AR B R B B R S8 4 AT T it AL A
B REG TR AL, R R A T B T ANTR AT Al
VR ALHR S B AE AN TR AT R T O 1 Al ) £L
AR TIEZIR R B A R, RIGREAL T 42 &
R, TR IR T AL ARy 25 g
TR T SRR Bl RRORY 2 R b AN A SR
TN I T HRBR TAEXS RS 52 m . X AE
T A AR AR T A R S

AHEC R FLAR AR BRBOR B BR300 17K
SR FLAE Y i, J AL Bt KR R I, T Ak T 48
T IO %, S T (S A SRR B AR St L% o 4 v, 19 4
T T,

4 ZFRKNREE

A7 1 T AL PR TR AE SR S A R TR B b A
TR A A BE , 06 P 4 ) FEHE AL R AR
HA A B ) TR AL , T ST SR ) 2 A T
KA AF IS I RE & A SR A7 e A 2 IR BRI AL
&, BE SRR B ZHOR RS O
SR LB R o FASTEAN A PR R AL IR 23 15 5
PR AR RIS AET o O T IR BRI AT, K
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