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Some Application of the Theory of Probability in Civil Engineering
Tomoharu NAGAHAMA

Recently in various fields of civil engineering the development of application of
probability theory such as inductive statistics, information theory etc. is outstanding not
only as a treating method of experimental values but also as an estimation means in the
modern public work systems engineering.

In this paper the author attempted to apply the probability theory at first for a mathema-
tical treatment of measured values in surveying. Then a way of thinking based on the
probability theory about the occurrence of accidents in the traffic engineering, and an
investigation of the adaptability of various discreat probability distribution functions for
the occurrence frequency of deaths were carried out. As a result, it was made clear that

the Polya-Eggenberger’s distribution gives an exceedingly high adaptability.
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@ 1HOXEHEER ~ (Poisson distribution @ 4 [cHM 4 3) It

h= L% 1 08

Xf
(8 omoER K 2 11

s2= b Lfoh®+f1(1 =1 4/2(2 =)+ f2(3 )2 +fu(4 — 1)

+£5(5 —h)2+fa(6 —I)2+f2(T —I)2+fa(8 —h)?]

-1 -
= 355 545.056]=1.4933

(@) FBRBEd 13

d=% —1=
=5 —1-0.17

6 % =753 (hi=1.28, d=0.17)

PUTCOEEDMHERDELEFTET %,

pCO) =(1+d) ~ & =0.30659

p(1)=0.33542, p(5)=0.01229
p(2)=0.20785, p(6)=0.00373
p(3)=0.09593, $(7)=0.00105
p(4)=0.03669, p(8)=0.00028

F—61d, EREHE & Polya- F—6 ZHEFRAME - Polya-Eggenberger’s
Eggenberger’s distribution |z k% o ‘Pi‘Stribmion &5 Eﬁﬂ:ﬂ}f{@t{:&r )
s S 51 3l WOH M O E B | R E
BERAEOHE/MRLEE L b0 TS . | Mo | fo2/Fy
THBo o 12 111.91 . 112.090
2 goodness-of-fit test #f773 1 121 122.43 | 119.587
202 2 78 75.87 ; 80.190
3 34 35.01 ‘ 33.019
e 4 14 13.39 | 14.638
o =T/n —n=0.271 5 5 4.49) |
‘ 6 0 1.36 !
72(6=3, n=0.95) 7 o6 0.38 6'335 5.687
|
=0.352>%0% _8 L 1 0.10 \
& | 365 364.94 | 365.211
L3, BEHO EKETHEETDH o : :
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v, 4o Poisson distribution L D3 Ak —FH LTV 5B,

5 € 3 U

—RICREE BREZE CRREHEENORAT 286, £, WHESROME, TIICHEERRY
A&, IT¥, AARRYE, HLANZORFH FEREIERRO[BIDEIENOONBDH 5. K
KBTI, BERRAEEE U S B OMR e, KBREIEE R E OB RS T
B DA TEDMIE &R A Too PERIE ML EDMFIC ST, BRI Gauss OFRZEM
FICHES & LT, TOREFETE- T/ LrLanid, MERKSRREOEGICHET
2H0THO, NEEER T — 2 5 5 DRIEME, TR SRR, REME, BXZo
TMEICGRE S, 2L REARC ENMHENID SN tce 4RICE T U EBAEO LRI DT,
HEMM—ERHEESNE S OMRERTH LT END, 1, o2 OXEHEE, BakokOBE,
FEFEOEDRER &, MERSAEY, MEREENBICIHE, RECZLETH S, HlatHE
FZABICE 0TS D& D BRI Z R UCINAN S NETHDH I,

—J7, ZMERIER, WEDRKBLYICBY 2HEERHESIFTHD, £OMETHTHECEY
O, ARICHBEON & AR AP B ESE FETH B AE, ZOREFREFEICOD
T, =BT — 2 QRS IEABANDENAE RA 72D, % Poisson distribution ~D A
WEXNTELD, HEOF—ZIKHEHT 3D, Polya-Eggenberger’s distribution ~ & F A3
EHDTEHNC EWHAL f2o 4%, HEREBE, MR, X, RELAREOFRFEEALKICD
T Polya-Eggencberger’s distribution ~iE{lE 7V OFEAHED I X DICHFRFLEIILS
> %44 Poisson distribution DBFSBETH b0 FRAHERLEMBMCOVTE, EEFERED
MEE (zv ba—) k358, exponential distribution ~ DL & KA 240
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