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Quantification for Collapsion Probability of Building Structures(I)

& 7 A

Ki-Sang Son

ABSTRACT

The Quantitative analysis for collapsion probability of each construcion work has not been developed,
despite of that the one for safety management itself has been reported, up to now.

It is concluded that showing critical check points against structure collapsion due to each work at
construction site, and Quantifying those could be useful Quality-assuring tool, not to prevent Quality
failure.

Risk classes of each work at construction site, classified by German Builders Mutual-Aid Association
(GEBMAS), and by special instruction rates of Korea Insurance Development Institute, are introduced
to compare with the results of this study.

As of a study method, total 2,002 sheets of questionwares are distributed directly to new city
development areas, which are called, Ilsan 110 points : Pundang 79points and Chungdong 38points,
including additional Changwon 125sheets and pusan 60sheets, by four(4) people, for contact with actual
site engineers. Total responses of 1,056 sheets, are collected. Interrelationship diagram between
experience years of Engrs., and risk rate of responses are also classified, with the criteria of four(4)
years. Domestic journals with relation to construction have reported that main building Structure
collapsions are mainly shown on apartment buildings and office ones. These two(2) building structures
are again classified as five(5) kinds of works. This study takes use of an approach on having the risk
rates for each construction work on the above individual construction work.

Additionally, site investigations have been performed to find out any possible unreasonable check
items, due to construction method ; Reinforced Concret structure, Pre cast Concrete structure, and Steel
structure building. Developed Quality Assurance Analysis Form with the Quantitative danger class,

110 Journal of KilS Vol. 8, No. 1, March "%



UZTZE SUAYT Yayo) yd A¥(1)

resulted from this study, are verified as it is able to be a good efficiency tool against collapsion of

building structures.
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Table 1 Intensity of risks due to the work types

=] types of work

fabricatied housing and building

earth work

5
3 simple earth work
5
6
8

concrete work, grouting, retaing
wall

8.5 * general bldg.

e concret & reinforced concrete
work

* erection of steel structure

s form work

% the above are briefed only with relation to this study
from the data selected by GEBMAS

(2) T8 T34 AFA HA
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Table 2 Intensity of risks for office building structures

(German)
. Intensity of Risks
work kinds RC SRC S
temporary work 8.5 8.5 8.5
grading, backfilling 8.5 8.5 8.5
foundation work 10.5 10.5 10.5
concrete work 42.0 42.0 25.5
steel erection - 8.5 8.5
water-proofing 5.0 5.0 5.0

% the above criteria refer to the German one

% concrete work includes of forming, re-bar, concreteplac-
ing and precast fabrication

% foundation work includes of excavating, piling, and
measuring

Table 3 Intensity of risks for apartment building struc-

ture(Germany)

. Intensity of Risks

work kinds RC PC
temporary work 8.5 8.5
grading, backfilling 8.5 8.5
foundation work 10.0 10.0
concrete work 34.0 34.0
steel erection - -
water-proofing 5.0 5.0

% the above critenia refer to the German one

3% concrete work includes of forming, re-bar, concreteplac-
ing and precast fabrication

% foundation work includes of excavating, piling, and
measuring

Table 4 Comparison of control group rates and site
engineers fates; office building structure

. RC SRC S

work kinds A1BlAlBl 218
temporary work 21| 19| 17] 14§ 17] 13
grading, backfilling | 15| 13| 11 9{ 11 9
foundation work 281 29| 23| 22| 22| 21
concrete work 26 23] 20| 15| 20| 15
steel erection 0] Of 21| 28] 23| 31
water proofing 104 16] 8| 11| 7| 11
Total 100 100 | 100 | 100 | 100 | 100

FZRYN LA AT EFRFL A9
AAFAE 289N EF 0.22(3A, 2%, v
A34), AL A& 0.245(R3) 2~3%, A5
% o)3l9] 34, 630l 173714 wjE% 0.006),
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Table 5 Comparison of control group rates(=A) and
site engineers rates(B); apartiment building

structure
) RC PC

work kinds N 5 n B
temporary work 21 19 20 21
grading, backfilling 14 13 14 12
foundation work 29 30 28 29
concrete work 27 23 27 21
steel erection 0 0 0 0
water proofing 9 15 11 17
Total 100 100 100 100

A : Number of Questionwares . responses 106 as a control
group

B . Number of Questionwares : taken from new city de-
velopment area Ilsan, pundang, Chung dong, including
Changwon and Pusan
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Fig. 4 Scatteness of the evaluated value on steel
work-S
SRC-OFFICE
> 120
Q
Z 100
53] - -
8? had -
o e T
[
o -]
o‘.-ﬂ;" --_ll * . - p
100 « 300 400 500 800 700

00
EVALUATED VALUE

Fig. 5 Scatterness of the evaluated value on
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grading,

backfilling 5 15 10

foundation

28 2
work 30 b

concrete work 55 26 40

steel erection

water proofing 5 10 8

total 100 100 100

% the above number is to be changed
from the risk intensity on chapter 3 to percentile
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b LA

4.2 RCXE OlEHS
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Intensity of risk

work kinds | German| Questionware this | remarks

sk result study
temporary 7.5 21 14
work
grading,

7.5 14 11
backfilling
foundation 3 2 2
work
concrete work | 48 27 38
steel erection
water proofing| 7 9 8

total 100 100 100

* the above number is to be changed
from the risk intensity on chapter 3 to percentile.
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Table 6 Evaluation of 1056 sheets of questionwares
due to structures

Frequency
E“’/‘;ll‘;‘::d Office Bldg. A.P.T Bldg.
RC [SRC| S | RC | PC
0 2 1 1 3 2
5 1 4 3
10 6 | 1| 1w | | 18
15 2 1 1 4 3
20 8| 2| 4| 4| x
2% 1 1 2 1 4
30 s2 | 45 | 4 | 7 | e
3% 3 8
10 46 | 43| 4| 62| 58
s 9 5 3 8 4
50 | 14 | 9 | 8 | 144 | 123
55 3 5 9 2
60 80 | 1| e | 7w | 78
65 1 3 3| 6 6
70 60 | 1| 62| & | w
75 7| 12 9
N & | s | 93| 92| e
& 4| 8 7 2 2
% s1 | 41 | 51| sa | s
% 4 3 7 o | 4
100 71 64 58 87 59
105 16
110 a | u| 16| 18| 1
120 | 3| 3| 2| 2
125 2 2 1 2
130 7 u | o9 3| 10
135 8 | 15 | 155 142
140 4| 4 2 3
150 66 | 62 | 72 | 67 | 69
160 5 3 2 4 2
170 4 2 1 3 3
180 6 6 7 1
190 1 1
200 g7 | 19| m | & | 66
250 2 | 25 | 19 8 | 10
300 | 36 | 4| 30|
350 1 1 4
400 o | 1 8 6 | 12
450 1
500 4 6 9 6 7
600 3 5 6 3 2
700 5 5 3 5 6

Total samples : 1056
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947 cases plotted. Regression statistics of X7 on X23 :
Correlation-03014 R Squared . 00091 S. E. of Est 90. 93468
Sig. . 3542 Intercept(S. E. ) 112.94347(5.02935) Slope(S.E. )
-.54522(.58819)

a) SRC office bldg. Foundation work
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947 cases plotted. Regression statistics of X11 on X23 :

Correlation-04971 R Squared . 00247 S. E. of Est 105. 87049
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Fig. 10 Interrelationship between risk rates and
experience years
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