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Structural Analysis of the Pre-weakening of a Cylindrical Concrete Silo
for the Application of Overturning Explosive Demolition Method

Hoon Choi, Hyo—dJin Kim, Hoon Park and Soon—Jong Yoon

Abstract Recently, several cases of destruction of old cylindrical silos by explosive demolition method have been
reported. This study deals with the subject concerning the pre-weakening of a cylindrical concrete silo for the
application of overturning explosive demolition method. In the past, the pre-weakening operation of structure in
explosive demolition has been done by use of some empirical methods. These empirical approaches, however, have
possibilities of unexpected accidents. In order to provide a guideline for the pre-weakening of cylindrical silos and
similar structures, this paper shows the result of a case study, in which the instability of a silo due to pre-weakening
is investigated by a numerical structural analysis before actually conducting pre-weakening and demolition operations.

Key words Pre-weakening, Cylindrical concrete silo, Explosive demolition, Overturning method, Structural safety
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Fig. 1. Overturning steps.

(a) Full view
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(c) Inner view of lower part

Fig. 2. Cylindrical concrete silo structure.
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Fig. 5. Sections of D=24.0m at each construction step.
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Table 1. Variations of concrete and steel area according to construction steps

Dia. Area Before pre-weakening After pre-weakening After blasting

2.0 Concrete (Ag)(mz) 46.67 17.90 8.95
Steel (Aq)(cm’) 2,270.80 870.96 435.48

240 Concrete (Ag)(m’) 48.87 29.08 14.54
Steel (Ag)(cm’) 2,012.61 1,197.57 681.87

11.0m ot
7.0m T E T \

(a) Before

(b) First

(¢) Second (d) Third

Fig. 6. Expected overturning steps.
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Fig. 7. Results of FE analysis.

Table 2. Results of structural analyzes

Diameter (m) Construction Step Compressive Stress (MPa) Bending Stress (MPa)
After Pre-weakening 237 1.81
220 After Basting 474 -58.81
240 After Pre-weakening 1.69 1.39
After Basting 3.38 -43.17
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Fig. 8. Field application.
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