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Abstract

Because of the topography, there are many bridges in Taiwan. The
number of the bridges in Taiwan has exceeded twenty thousands. Today,
the technology of bridge engineering have attained to maturity, and the
bridge have already played an important role in communications and
transportation system. As soon as the bridges are damaged, not only
causing the loss of life and property but also becoming a huge influence
in economy and society.

Although the existing bridges may be offered excellent transit
transportation functions, it could not avoid confronting with problems of
bridge maintaining, caused by many old bridges. Consequently, it is the
only way, while appropriately maintaining the bridges in order to make
good use of the bridge life, that to know factors related from bridge
damage. Therefore, the main purpose of this research is to determine
the failure model of bridge structure though statistical correlation
analysis using the collected data through the bridge inspection. So, we
will know what kinds of factors led to structural damage was happened
during the bridge life cycle.

The data used in this study is basically from the bridge inspection in
Taichung County. Totally, there are 935 data to analyze the correlation
factor and position of the common bridge damage through logistic
regression. During the bridge life cycle, it is the reason that caused
bridge to be damage including both natural and man-made factors.
There are three aspects of the factor of bridge damage in the study, which
include essential bridge character, external bridge condition, and internal
bridge structure. At first, it was the performance that no matter what
kind of whole bridge damage was happened, it analyzed the factor of the
bridge damage. Then, according to the whole bridge condition index, it
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was the performance about the different degree of bridge damage.
Afterward in terms of different damage positions, it performed the cross
analysis which was considered between the different parts of type and
material. In conclusion, this study constructed the logistic regression
models and found all the factors which influence the bridge damages.

Key Words: Bridge Damage, Bridge Inspection, Logistic Regression.
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D.E.R.&U.

18

BIS

Web

Intranet Internet I ntranet

Internet
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4.1

4.3

78 84 85 86
8
20 20
1 A,B,C,D,N 1
Cl, PI,
FI, OPI
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(Condition Index)

D.E.R.U. A.B.C.D.

4.3.1

4.2
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D.E.R.U. A.B.C.D.
D.E.R.U.
A.B.C.D.
4.2
20
D.E.R.U. Cl Pl FI
21 1~4
OPI
A.B.C.D.
A~D
6 35
4.3.2D.E.R.U. A.B.C.D.
1.
D.E.R.U.
(Degree) (Extend)
(Relevancy)
(Urgency)
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D.E.R.U.

D.E.R.U.
D.E.R.U.
0~4
D.E.R.U.
D.E.R.U.
D.E.R.U. D.ER.
A.B.C.D.
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D.E.R.U.
12 20
21
A.B.C.D.
4.5
D.E.R.U.
)

A.B.C.D.

21 1

4.3
4.4

A.B.C.D.
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45A.B.C.D.

1. 2 3 4, 5
A.

6.
B. 1. 2 3.
C. 1.

1. 3.
D.

4, 5,

1. 3 4, 5
F. 1. 2 3.

1.

1. 2 3.
H.

4, 5. 6

3.
D.E.R.U. 1 4
0
(U) 1
2 3 U 3
4
4.6
A.B.C.D. A~D
N
OK 4.7
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4.6 D.E.R.U.

(D)

(E) 10%

30%

60%

(R)

(V) 3

4.7 A.B.C.D.

o8]

OK

D.E.R.U.

20

12 20
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A.B.C.D.

A.B.C.D.
D.E.R.U. A B C D
Condition Index
D.E.R.U. A.B.C.D.
D.E.R.U.
D.E.R.U.
D.E.R.U.
4.3.3
1.
DER&U
|Cij
|Cij |Cij
|Cij 7
Ic, _100-100x (DHE R
(4+4)x 4°
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Cl

a 1
2
|Cij
Cl(Condition Index) 7
20
Z lc, xw,
Cl = —
W
i=1
Ic; [ (Item Condition) w;
4.7 n
> lg;
Ic, ==
' n
Cl
Cl
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4.8

[PO1 3
[PO2 1
IPO3 10
[PO4 1
IPO5 7
IPO6 4
/ [PO7 3
PO8 1
[PO9 1
P10 1
P11 1
P12 11
P13 20
P14 12
/ P15 3
P16 3
P17 6
P18 8
P19 1
P20 3
100
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5.1

NY:X + & 51

Y
B
X rank(X)=p
£ N(0,0 1)
Y ECY) = XB o X(Y)
o2l
5.1.2
BoBi1 By B o
Bpj=12, ,p 1
i Y
least square
normal equation
xTr:xT(Y—\?j:o 5.2
B=(XTX)XTY 5.3
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Y = Xp 5.4

r=yY-Y 55
5.1.3
[ Y, residuals e
e=Y-Y 5.6
Y H hat matrix
Y = HY 5.7
H=X(XTX)'X" 5.8
e=Y-Y=(I-H) 5.9
& =Y, ~E(Y,) e =Y -,
514
Y, Y SSE

sum of squares for errors

N A\ 2
&Ez}iﬁ—{j 5.10
i=1

SSE N p MSE mean of
squares errors
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5.11

5.2
0o 1
1
conditional mean E(Y Xx)
E(Y X) X Y
X E(Y X)=a
+B X X 0 ,00 E(Y X)e 0 ,00
0 E(Y x) 1 X E(Y
X) 0 1
S
5.2.1
n-1
X'= (%, %00, %)
P(Y =1x)= z(x)
eI
logit
il )]
9(X)—ln{1_ﬁ(x)}—ﬂo+ﬂlxl+ + Bra¥os 5.13
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g(x)

5.2.2
B maximum
likelihood method
Y1, YN N
yi Binomial(nj,p;)) i=1, ,N
ny . )
f, (yi|xi):(y']piyl (l_ P )r\ g 5.14
likelihood function
N r]i n—
I(p y)=1‘[( ]p,?(l—pi)'y'
i1 \ Y
_ xs e
LR
i1\ Yi \ 1+e%” 1+es”
L(p.y)=Inl(p,y)
N n ] '
:Z{In[y'}t y X f—n In(1+ex'ﬁ)} 5.16
i=1 i
Yi, YN log likelihood function
L(p.y) B
0
3 L(p, yjﬂzﬁ =0 5.17
B maximum likelihood
estimators X's=0 s=y-V X's
B B
0 T T
—ﬁx s =—XTVX 5.18
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V= diag{ni y (1— y )} i=1, N

Newton-Raphson
B =B +(XVX)'XTs t=0,1,
V. s B=p

IRLS iteratively reweighted |east-squared
Z =XB'+V's

ﬁt+1 _ (X VX )*1 X V7

ﬁt+l Zt
5.2.3
£ 0
o2l
X Y =1 (X) +& Y=1
7T (X) m(x) Y=0 g = 1 (X)
0 m(X)[1 m(x)]
5.2.4
1. deviance
D=i{y ln{%}(ﬂ. —y.)m[n — ﬂ
= P n—-p
goodness-of-fit
2. likelihood ratio test

G=D( (1) DBC (2)
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(1) (2)

(1) (2)
(1) a (2)
b a b a 0 G
b a
(D) b a
0
5.2.5 Wald
0
Wald
0
== A'BJA i=12, p 1 5.25
=)
Z p-value
p-value 0.05
5.3
5.3.1
1 2
3
5.3.2
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5.1

m (x) = E(Y
X) logit
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5.1

Dichotomous,binary

Quantitative
E(Y|x)= z(x)
eﬂo+ﬁlx
L+e™ E =(Y[x)= 4, + fix
0g B _ o0 ¥
1-E(Y|x) 1- (x)
= ﬂo + ﬂlx

0< E(Y[x)=z(x)<1

gL A

E(Y[x)e R

= ﬂ'(X +& X) Y(X) = E(Y|X)+ g(x)
£~N(0,6?)

~ 1- 72'(X) = ”(X) ~ X),o°
Wl e | YN
Y(x) ~ Bernoulli(z(x))

54
51 5.3
binary
logistic
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regression models

5.4.1

88 921

90 7

65
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5.2

6.1

5.3

5.2

66

eThesys 91




5.3

5.4.2
5.2 5.3

5.1
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Cl

5.2
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5.1
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5.2
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5.4.3

21 3
2.3 4
Cl
Cl
(Cl  95)
(95 CI 100)
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D 1
2
12 14
3 4
17 D
2
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18 20
2 3 4

15
2 3 4
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3
2 3 4
2
1 10
2 |10 ~ 15
3 15
4
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10

10 ~ 20
20
4
10
10 ~ 15
15
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(AC)

(RC)
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6.1

15
1,252 317

935

79

1,268

1,252

6.1
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6.1

48
23
60
50
98
49

35

100
18

45

78
77

20
38
27
29

19
21

50

20

30
935

15

32

18
14
42

30
44

20

15
16
12

21

10
322

18

14
20

114

10
14
12
12

13

104

36

29
27

36
20

18
41

15
29

25

13
14

25

12

16
395
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6.1.1

1.
6.4 935
550 58.82%
385 41.18%
59 6.31%
6.2
59 6.31%
491 52.51%
550 58.82%
385 41.18%
935 100.00%
6.5
514
54.97% 79
8.45% 44
4.71%
16 1.71%
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6.3

79 8.45%
856 91.55%
935 100.00%
44 4.71%
891 95.29%
935 100.00%
16 1.71%
919 98.29%
935 100.00%
514 54.97%
421 45.03%
935 100.00%
2.
6.6
63.64% 15 10
15.51% 10 15 12.62%
42.46% 10 20 32.30% 20
25.24% 2
590 63.10% 4 50
10
48.77% 10 ~ 15 26.74%
15
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24.49%

6.4

10 145 15.51%

10 ~ 15 118 12.62%

15 77 8.24%
595 63.64%
935 100.00%

10 397 42.46%

10 ~ 20 302 32.30%
20 236 25.24%
935 100.00%

1 295 31.55%
590 63.10%

50 5.35%
935 100.00%

10 456 48.77%

10 ~ 15 250 26.74%
15 229 24.49%
935 100.00%

3.
6.7
890 95.19% 45
4.81%
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62 6.63%
51 5.45% 822
87.92%

890 95.19%
45 4.81%
935 100.00%
234 25.02%

395 42.25%
306 32.73%
935 100.00%
822 87.92%
51 5.45%
62 6.63%
935 100.00%

6.7
41.60% 48.77% 9.63%
75.20% 12.94%
9.20%
40.21% T 37.65% I
11.34% 19.89%
57.86%
84.71%
14.65% 0.64%
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6.6

389 41.60%
456 48.77%
90 9.63%
935 100.00%
121 12.94%
86 9.20%
25 2.67%
703 75.20%
935 100.00%
106 11.34%
352 37.65%
376 40.21%
101 10.80%
935 100.00%
63 6.74%
186 19.89%
541 57.86%
101 10.80%
44 4.71%
935 100.00%
(AC) 792 84.71%
(RC) 137 14.65%
6 0.64%
935 100.00%
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) 63 6.74%
857 91.66%
15 1.60%
935 100.00%
6.1.2
1.
2. 15
3. 21
3.1
20 9
15
4.
5.
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6.2
BMDP
t
LL LL
LL LL
6.2.1
1.
1
2
3
95%
t 1.96 t -1.96 7
10 15 4
| 6.7
0
15
15
1.84 1.78
2.26
0
10 4 |
10 4 |
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0.627

0.520
0.507 0.338
6.7
95% t
10 -0.4661 |-2.39| 0.627
15 0.6124 | 2.2 1.84
-0.6542 |-2.1| 0.520
0.5768 |3.73 1.78
-0.6797 |-4.55| 0.507
-1.085 |-4.61| 0.338
0.8146 |2.49 2.26
0.6018
LL LOG LIKELIHOOD RATIO -591.479
2.
1
2
3
95% t 1.96 t -1.96
5
6.8
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2.77 11.8
6.27
0
0.146 0.393
6.8
95% t
1.019 |3.02 2.77
2.469 |5.23 11.8
-1.927 |-4.18| 0.146
1.835 |5.56 6.27
-0.9345 |-25| 0.393
-2.389
LL LOG LIKELIHOOD RATIO -146.941
3.
1
2
95% t 1.96 -1.96
T 6.9
0
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5.98

0.568

6.9

2.28

95%

t

1.789 |5.07 5.98

0.8239 |3.37 2.28

-0.5665 |[-2.31] 0.568

-2.630

LL LOG LIKELIHOOD RATIO

-250.464

t -1.96

90

95% t 1.96
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7.21

19.3 15.0

0.481
0.246

6.10

4.28
2.65

95%

t

1.975 4.9 7.21

1.453 |2.09 4.28

0.9729 |2.43 2.65

-0.7328 |-2.03] 0.481

2.96 6.63 19.3

2.71 5.51 15.0

-1.404 |-3.35| 0.246

-4.015
LL LOG LIKELIHOOD RATIO -121.196
6.2.2
1 15
I
10 4

91

eThesys 91




921

921

921

92

eThesys 91



93

eThesys 91



7.1

94

20

Cl
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7.2

10
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— BMDP

BMDP

/problem title = 'Logistic Regression for the damage of the bridg'.
/input variable = 14.
file = 'c:\dynamic\hjsu\degree.txt'.
format = free.
/variable names = damage, age, length, lane, span, across, dist,
under, stru,
pier, beam, abut, overlay, quake.
use = damagel, agel, age2, age3, length2, length3,
lane2, lane3, span2, span3, acrossl, dist2, dist3,
underl, under2, strul, stru2, pierl, pier2, pier3,
beaml, beam2, beam3, abutl, abut2, abut3, abut4,
overlayl, overlay2, quakel, quake2.
/transform damagel = 0. if (damage eq 1) then damagel = 1.
damage2 = 0. if (damage eq 2) then damage2 = 1.
agel = 0. if (age eq 1) then agel = 1.
age2 = 0. if (age eq 2) then age2 = 1.
age3 = 0. if (age eq 3) then age3 = 1.
aged = 0. if (age eq 4) then age4 = 1.
lengthl = 0. if (length eq 1) then lengthl = 1.
length2 = 0. if (length eq 2) then length2 = 1.
length3 = 0. if (length eq 3) then length3 = 1.
lanel = 0. if (lane eq 1) then lanel = 1.
lane2 = 0. if (lane eq 2) then lane2 = 1.
lane3 = 0. if (lane eq 3) then lane3 = 1.
spanl = 0. if (span eq 1) then spanl = 1.
span2 = 0. if (span eq 2) then span2 = 1.
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span3 = 0. if (span eq 3) then span3 = 1.
acrossl = 0. if (across eq 1) then acrossl = 1.
across2 = 0. if (across eq 2) then across2 = 1.
distl = 0. if (dist eq 1) then distl = 1.

dist2 = 0. if (dist eq 2) then dist2 = 1.

dist3 = 0. if (dist eq 3) then dist3 = 1.

underl = 0. if (under eq 1) then underl = 1.
under2 = 0. if (under eq 2) then under2 = 1.
under3 = 0. if (under eq 3) then under3 = 1.
strul = 0. if (stru eq 1) then strul = 1.

stru2 = 0. if (stru eq 2) then stru2 = 1.

stru3 = 0. if (stru eq 3) then stru3 = 1.

pierl = 0. if (pier eq 1) then pierl = 1.

pier2 = 0. if (pier eq 2) then pier2 = 1.

pier3 = 0. if (pier eq 3) then pier3 = 1.

pierd = 0. if (pier eq 4) then pierd = 1.
beaml = 0. if (beam eq 1) then beam1 = 1.
beam2 = 0. if (beam eq 2) then beam2 = 1.
beam3 = 0. if (beam eq 3) then beam3 = 1.
beam4 = 0. if (beam eq 4) then beam4 = 1.
abutl = 0. if (abut eq 1) then abutl = 1.
abut2 = 0. if (abut eq 2) then abut2 = 1.
abut3 = 0. if (abut eq 3) then abut3 = 1.
abut4 = 0. if (abut eq 4) then abut4 = 1.
abut5 = 0. if (abut eq 5) then abut5 = 1.
overlayl = 0. if (overlay eq 1) then overlayl = 1.
overlay2 = 0. if (overlay eq 2) then overlay2 = 1.
overlay3 = 0. if (overlay eq 3) then overlay3 = 1.
guakel = 0. if (quake eq 1) then quakel = 1.
quake2 = 0. if (quake eq 2) then quake2 = 1.
quake3 = 0. if (quake eq 3) then quake3 = 1.
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/regress  depend = damagel.
categ = agel, age2, age3, length2, length3,
lane2, lane3, span2, span3, acrossl, dist2, dist3,
underl, under2, strul, stru2, pierl, pier2, pier3,
beaml1, beam2, beam3, abutl, abut2, abut3, abut4,
overlayl, overlay2, quakel, quake2.
model = dist3, beam3, beaml, agel, age3, quakel, lane3.
method = mlr.
/print linesize = 80.
/end

/problem title = 'Logistic Regression for the damage of the bridg'.
/input variable = 14.
file = 'c:\dynamic\hjsu\degree.txt'.
format = free.
/variable names = degree, age, length, lane, span, across, dist,
under, stru,
pier, beam, abut, overlay, quake.
use = degreel, agel, age2, age3, length2, length3,
lane2, lane3, span2, span3, acrossl, dist2, dist3,
underl, under2, strul, stru2, pierl, pier2, pier3,
beaml, beam2, beam3, abutl, abut2, abut3, abut4,
overlayl, overlay2, quakel, quake2.
/transform degreel = 0. if (degree eq 1) then degreel = 1.
degree2 = 0. if (degree eq 2) then degree2 = 1.
agel = 0. if (age eq 1) then agel = 1.
age2 = 0. if (age eq 2) then age2 = 1.
age3 = 0. if (age eq 3) then age3 = 1.
aged = 0. if (age eq 4) then age4 = 1.
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lengthl = 0. if (length eq 1) then lengthl = 1.
length2 = 0. if (length eq 2) then length2 = 1.
length3 = 0. if (Iength eq 3) then length3 = 1.
lanel = 0. if (lane eq 1) then lanel = 1.
lane2 = 0. if (lane eq 2) then lane2 = 1.
lane3 = 0. if (lane eq 3) then lane3 = 1.
spanl = 0. if (span eq 1) then spanl = 1.
span2 = 0. if (span eq 2) then span2 = 1.
span3 = 0. if (span eq 3) then span3 = 1.
acrossl = 0. if (across eq 1) then acrossl = 1.
across2 = 0. if (across eq 2) then across2 = 1.
distl = 0. if (dist eq 1) then distl = 1.

dist2 = 0. if (dist eq 2) then dist2 = 1.

dist3 = 0. if (dist eq 3) then dist3 = 1.

underl = 0. if (under eq 1) then underl = 1.
under2 = 0. if (under eq 2) then under2 = 1.
under3 = 0. if (under eqg 3) then under3 = 1.
strul = 0. if (stru eq 1) then strul = 1.

stru2 = 0. if (stru eq 2) then stru2 = 1.

stru3 = 0. if (stru eq 3) then stru3 = 1.

pierl = 0. if (pier eq 1) then pierl = 1.

pier2 = 0. if (pier eq 2) then pier2 = 1.

pier3 = 0. if (pier eq 3) then pier3 = 1.

pierd = 0. if (pier eq 4) then pierd = 1.
beaml = 0. if (beam eq 1) then beam1 = 1.
beam2 = 0. if (beam eq 2) then beam2 = 1.
beam3 = 0. if (beam eq 3) then beam3 = 1.
beam4 = 0. if (beam eq 4) then beam4 = 1.
abutl = 0. if (abut eq 1) then abutl = 1.
abut2 = 0. if (abut eq 2) then abut2 = 1.
abut3 = 0. if (abut eq 3) then abut3 = 1.
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abut4 = 0. if (abut eq 4) then abut4 = 1.
abut5 = 0. if (abut eq 5) then abut5 = 1.
overlayl = 0. if (overlay eq 1) then overlayl = 1.
overlay2 = 0. if (overlay eq 2) then overlay2 = 1.
overlay3 = 0. if (overlay eq 3) then overlay3 = 1.
qguakel = 0. if (quake eq 1) then quakel = 1.
quake2 = 0. if (quake eq 2) then quake2 = 1.
quake3 = 0. if (quake eq 3) then quake3 = 1.
/regress  depend = degreel.
categ = agel, age2, age3, length2, length3,
lane2, lane3, span2, span3, acrossl, dist2, dist3,
underl, under2, strul, stru2, pierl, pier2, pier3,
beaml, beam2, beam3, abutl, abut2, abut3, abut4,
overlayl, overlay2, quakel, quake2.
model = strul, abut2, under2, dist3, overlayl.
method = mlr.
/print linesize = 80.
/end

/problem title = 'Logistic Regression for the damage of the bridg'.
/input variable = 9.
file = 'c:\dynamic\hjsu\up.txt'.
format = free.
/variable names = up, down, other, general,
stru, beam, overlay, pier, abut.
use = upl, downl, otherl, generall,
strul, stru2, beaml, beam2, beam3,
overlayl, overlay2, pierl, pier2, pier3,
abutl, abut2, abut3, abut4.
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/transform upl = 0. if (up eq 1) then upl = 1.
up2 = 0. if (up eq 2) then up2 = 1.
downl = 0. if (down eq 1) then downl = 1.
down2 = 0. if (down eq 2) then down2 = 1.
otherl = 0. if (other eq 1) then otherl = 1.
other2 = 0. if (other eq 2) then other2 = 1.
generall = 0. if (general eq 1) then generall = 1.
general2 = 0. if (general eq 2) then general2 = 1.
strul = 0. if (stru eq 1) then strul = 1.
stru2 = 0. if (stru eq 2) then stru2 = 1.
stru3 = 0. if (stru eq 3) then stru3 = 1.
pierl = 0. if (pier eq 1) then pierl = 1.
pier2 = 0. if (pier eq 2) then pier2 = 1.
pier3 = 0. if (pier eq 3) then pier3 = 1.
pierd = 0. if (pier eq 4) then pierd = 1.
beaml = 0. if (beam eq 1) then beam1 = 1.
beam2 = 0. if (beam eq 2) then beam2 = 1.
beam3 = 0. if (beam eq 3) then beam3 = 1.
beam4 = 0. if (beam eq 4) then beam4 = 1.
abutl = 0. if (abut eq 1) then abutl = 1.
abut2 = 0. if (abut eq 2) then abut2 = 1.
abut3 = 0. if (abut eq 3) then abut3 = 1.
abut4 = 0. if (abut eq 4) then abut4 = 1.
abut5 = 0. if (abut eq 5) then abut5 = 1.
overlayl = 0. if (overlay eq 1) then overlayl = 1.
overlay2 = 0. if (overlay eq 2) then overlay2 = 1.
overlay3 = 0. if (overlay eq 3) then overlay3 = 1.
/regress  depend = upl.
categ = downl, otherl, generall,
strul, stru2, beaml, beam2, beam3,
overlayl, overlay2, pierl, pier2, pier3,
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abutl, abut2, abut3, abut4.
model = downl, beam2, abut3.
method = mlr.
/print linesize = 80.
/end

4.

/problem title = 'Logistic Regression for the damage of the bridg'.
/input variable = 9.
file = 'c:\dynamic\hjsu\down.txt'.
format = free.
/variable names = down, up, other, general,
stru, beam, overlay, pier, abut.
use = downl, upl, otherl, generall,
strul, stru2, beaml, beam2, beam3,
overlayl, overlay2, pierl, pier2, pier3,
abutl, abut2, abut3, abut4.
/transform downl = 0. if (down eq 1) then downl = 1.
down2 = 0. if (down eq 2) then down2 = 1.
upl =0.if (up eq 1) then upl = 1.
up2 = 0. if (up eq 2) then up2 = 1.
otherl = 0. if (other eq 1) then otherl = 1.
other2 = 0. if (other eq 2) then other2 = 1.
generall = 0. if (general eqg 1) then generall = 1.
general2 = 0. if (general eq 2) then general2 = 1.
strul = 0. if (stru eq 1) then strul = 1.
stru2 = 0. if (stru eq 2) then stru2 = 1.
stru3 = 0. if (stru eq 3) then stru3 = 1.
beaml = 0. if (beam eq 1) then beam1 = 1.
beam2 = 0. if (beam eq 2) then beam2 = 1.
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beam3 = 0. if (beam eq 3) then beam3 = 1.

beam4 = 0. if (beam eq 4) then beam4 = 1.

overlayl = 0. if (overlay eq 1) then overlayl = 1.

overlay2 = 0. if (overlay eq 2) then overlay2 = 1.

overlay3 = 0. if (overlay eq 3) then overlay3 = 1.

pierl = 0. if (pier eq 1) then pierl = 1.

pier2 = 0. if (pier eq 2) then pier2 = 1.

pier3 = 0. if (pier eq 3) then pier3 = 1.

pierd = 0. if (pier eq 4) then pierd = 1.

abutl = 0. if (abut eq 1) then abutl = 1.

abut2 = 0. if (abut eq 2) then abut2 = 1.

abut3 = 0. if (abut eq 3) then abut3 = 1.

abut4 = 0. if (abut eq 4) then abut4 = 1.

abut5 = 0. if (abut eq 5) then abut5 = 1.

depend = downl.

categ = upl, otherl, generall,
strul, stru2, beaml, beam2, beam3,
overlayl, overlay2, pierl, pier2, pier3,
abutl, abut2, abut3, abut4.

model = pierl, upl, pier2, otherl, generall, abut3,
overlayl.
method = mir.
linesize = 80.
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