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ABSTRACT

This report contains a detailed compilation of the moment
coefficients and load distribution factors in selected beam~slab higﬁr
way bridge superstructures, The report presents the numerical results
of the analytical studies conducted on 1) skewed beam-slab bridges
with prestressed concrete I-beams, 2) skewed beam~slab bridges with
prestressed concrete spread box~beams, and 3) right beam~slab bridges '
with prestressed concrete I-beams iIncluding the effects of curbs,

parapets, and diaphragms,
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1. INTRODUCTION

The current design praétice for the individual beams of
highway bridges for live load is through the use of '"Load Diétribu—
tion Factors'. For right bridges, these distfibutioﬁ factors are
defined by the provisions in the Standard Specifications for High=
way Bridges by fhe American Association of State Highway‘and Trans—-

portation Officials (Ref. 1).

The distribution factor is defined as the fraction of the
wheel load applied to a longitudinal beam, For beam~slab bridges,
e.g., prestressed concrete I~beam or prestressed concrete spread
‘box—beam bridges (Fig.l), the distribution factor can be obtained
from distribution factor equations as given by the specification pro=-
visions, The distribution factor equations for spread boxwbeam
bridges are primarily functions of the number of beams, the number
of lanes, and the spacing and width of thé bridge (Ref.l). However,
the lateral load distribution provisions for i—beam bridges are more
.simplistic'and consider the spacing of the beaﬁs only (Ref.‘li.
Given the load distribution factors, the longitudinal beams of the
bridge can be designed without going through a rigorous analysis‘of

the complete bridge structure,

The present specifications however, do not provide the load
distribution factors for highway bridges with skew, Moreover, the
effects of curbs, parapets and diaphragms, which are parfs of the

bridge structure, are not taken into account.
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1.1 Objective 'and Scope of the Investigation

The purpose of this report is.to present a compilation of
the moment coefficients and the load distribution factors for speé—
1fic beamgiab bridges., This report contains the detailed numerical
results of the analytical studies on the load distribution analysis
of skewed beam-slab bridges in Ref. 2. Influence lines for moments
and distribution factors are presented through a series of figures

and tables..

The two types of bridge superstructures covered in the
investigation are (1) the beam-slab bridge with prestressed concrete
I-beams (Fig.2), and (2) the beam-slab bridge with prestressed con~

crete box-beams (Fig. 3).

For selected right bridges with prestressed concrete I-
beams, the moment coefficients and distribution factors are given, -
including the effects of curbs, parapets and diaphragms,

1.2 The Definition of Skew

The skew bridges in the reported investigatioﬁ are simply
supported on paréllel abutments. The beams are equally spaced and
are in the direction of traffic. The angle of skew is defined as
the angle between a line of support and the lbngitudinal axis of
the beams (Fig. 4), When the angle ig 900, the.structure is a |

right bridge (Fig. 4a).
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1.3 Method of Analysis

The method of analysis is by the finite element fechniéué;
The bridge superstructure is diséretized into an assemblage of fi-
nite elements, In the I-beam bridges, the structure is idéalized
into plate and stiffener elements (Fig. 2). For spread box~beam
bridges, the structure‘?is idealized by plate and web elements

(Fig 3). The basic finite elements are shown in Fig, 5.

The theoretical developments and the analysis procedure

are reported in Ref. 4.
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2, DISTRIBUTION FACTORS IN SKEWED BEAM-SLAB

BRIDGES WITH PRESTRESSED CONCRETE I-BEAMS

The prestressed concréte I-beam bridges in this section
represent the 24 ft., 48 ft,, and 72 £t, wide bridges, These bridges
were selected systematically from the list of bridges in Ref. 7

which were taken to represent the range of the common bridge config-

- urations encountered in practice.

The selected bridges are listed in Table 1. The_number of
beams for each bridge width are 4,5 and 6 for the 24 ft, wide bridge;
6,9 and 11 for the 48 ft, wide bridges; and 9,12,14 and 16 for the
72 ft. wide bridges, With the change in the number of beams, the
resulting beam spacings also changed; and for the reported investi-
gations the range of the spacing was varied from 4'-10" to 9'-6".
For every bridge width there were predefined numbef of beams and
three span lengths, These lengths are apb?oximately 30 ft., 60 ft.,
and 120 ft. TFor each given length, the skewiangles of the supports
are 90°, 60°,'45° and 30°. 1In some cases, the»60o skew bridges were
not analyzed.:‘The distribution factors for these bridges were in-
terpolated linearly between the 90° and the 45° skew bridge distri-

bution factors.

2.1 Application of Vehicular lLoads

The specified loading on the bridge superstructure was the
HS20-44, a 20 ton truck with a 16 ton semi-trailer (Fig. 6). The
procedure was to apply the wvehicular load at different positions

A



across the width of the bridge and analyze the structure for each
load case, Theoretically, the longitudinal position of the truék
should be such that the maximum moment is produced in the beams.
However, this position could not be known before hand and cbuld be
determined only through a very tedious process of trial and error,
The loading scheme adopted to overcome this difficulty was to placg
the load centroid of the vehicle at midspan. This scheme greatlj

simplifies the procedure of applying the loads but is found to

underestimate the true maximum moment. For the cases investigated

in Reference 4 the true maximum moment was underestimated by 2%7%.

The technique used to avoid the underestimation of the resulting

distribution factor is described in Section 2,3, The concept behind
this technique is to express the theoretical lane moment in terms

of the moment produced by the load centroid at midspan instead of

the maximum theoretical moment.

In the laieral direction, the truck centroid was placed
directly over the beams or in between the beéms, except for the
bridges whose number of beams are equal or greatér than 9. In these
cases, 11 load positions, each equally disﬁant from the next immedi~

ate load position, were specified across the bridge width,

2.2 Influence Lines for_Moments

For each of the load positions on the bridge structure,

moments are produced in the beams, These moments are computed at a

section d/2 from midspan in the direction of the obtuse angle at the
supports (Ref. 4), d being the distance between the drive wheels and
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the load centroid, By dividing the beam moments by the'theoretical
one lane moment for the given span length (Appendix A of Ref, 1), the
moments can be expressed in terms of moment coefficients. The in-
fluencé line for moment in the beams can then be constructgd by con~
necting a curve through the moment coefficients for the different \
load positions across the width of the bridge. The moment coeffici-~
ents due to a vehicular load anywhere on the bridge can be determined

by interpolation or with the use of the generated curve,

The plots of the influence lines for moments of selected
beams in the list of bridges are shown in Figs. 7 through 36, Bridges
with the same basic configurations, except for the angle of skew, are
shown on the same figure. In this way, the effect of skew on the mo~

ment for different lane positions can be observed,

The longitudinal position of the vehicular load and the lo-~

~cation of the section where the moment was computéd, had been speci~

fied and evaluated in Reference 4. It should be noted that the long-
itudinal position of the tfuck was such that the load centroid was at
midspan; and the beam moments were computed at the section.d/2 from
the midspan in the direction of the obtuse angle at the support,
where d is the distance between the drive wheels and the load cen~

troid.

2.3 Computation of the Load Distribution Factors

The computation of the load distribution factors from the

coefficients of the influence lines for moments is detailed in
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Reference 4., Basically, the procedure consisted of positioning the
vehicular load on the structure such that the maximum moment response
is obtained for the beams, This can be accomplished easily with the
use of the influence line for moments of the individual beams,
Clearly the sum of the moment coefficient coordinates at the position
of the vehicular loads is the distribution factor., The position of
the vehicular loads is wvaried until fhe largest sum of the moment
coefficient coordinates is obtained; and hence the maximum load dis-
tribution factor is determined. The AASHTO lane width requirements

however must be met (Ref. 1),

In the generation of the influence lines for moment, the
1ongitudinal_po§ition of the vehicular load was such that the load
centroid was at midspan (Section 2,1). This.position was known not
to consistently produce the maximum response in the beams but was a
convenient way of applying the loads (Ref. 4). In order to obtain
conservative values in the distribution factors, the influence mom~
ent coefficients were re—expressed in terms of the theoretical one
lane moment due to the load centroid.a£ midspan before the distri-

bution factors were computed,

2.4 Load Distribution Factors vs. Skew Angle

The purpose of this section is to present fhe effect of
skew on the load distribution factors in the skewed I-beam bridges
investigated in the Treported study. The distribution factors in the
interior and the exterior beams in a set of bridges with a given
number of beams are plotted against the skew angles. The numeriéal
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values are connected by a smooth curve so that the rate of change
in the distribution factor as a function of the skew angle may be

visualized,

For the interior I~beams, the plots of the distribution
factors can be seen in Figs. 37 through 78, In the figures, the
maximum distribution factors due to a given number of design lanes
are shown. The design distribution factors due to the éritical com—
bination of désign lanes are shown separately in Fiés. 79 through
88. The numerical values of the distribution factors are listed in
Tables 2 through 7 for a given number of design provisions. Thé

maximum design distribution factors .are given in Table 8.

For the exterior I-~beams, the distribution factors for a
given number of design lanes are listed in tables 12 through 17 and

the maximum design distribution factors are listed in Table 18,

2,5 Percent Reduction in the Load Distxibution Factors

The percent reduction is the amount of reduction in the
-distribution factor when a right bridge becomes a skew: bridge., This
reduction was conveniently expressed in @ercentage and as a function
of the angle of skew with the bridge design parameters such as the
ﬁridge width, spacing and span length (Ref. &4). Clearly, in this
context the right bridge in a set of bridges is the base. Conse~

quently the percent rxeduction is zero for all right'bridges.

In the study, the bridge parameters that greatly influenced

the percent reduction were the bridge width, spacing, span length and

-8~



skew (Ref, 4). The effect of the number of lanes was not signifigant
and was purposely not included in the distribution factor equationms.
It should be noted that one of the considerations in the developnment
of the distribution factor equations was the required simplicity in

the form and ease of application.

2.,5.1 Interior I-Beams

The equation developed for the percent reduction in the

load distribution facfor in skewed I-beam bxridges is given by

Ref. 4):
PCTR = . (45 % +§§) cot® §
where PCTR = reduction in percent in the distribu~
tion factor of a right bridge with the
given S, Wc and L |
S = Center to center beam spacing (ft)
Wc = Bridge width, curb to curb (ft)
L = " Span length (ft)
& = Angle of skew. (degrees)

The percent feduction was computed for all the bridges
based on this equation and are listed in Tables 9 through 11l. The
distribution factors based on the analysis are also shown in the
tables. The difference in the distribution factor between the equa-

tion and analysis can also be seen from the tables.,



The percent reduction equation for the exterior beams is

PCTR 1 50 G - 0.12) cot ¢
where PCTREXT = reduction (positive) or
: amplification (negative) in the

distribution factor of a right

bridge with the given S and L

S = Beam spacing (ft)
1 = Span length (ft)
. = Skew angle (degrees)

The percent reductions or amplifiéations were computed for
all the bridges and are listed in Tables 19 through 21, The differ-
ence in the distribution factor between the equation and analysis

can be seen from the tables,
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3. DISTRIBUTION FACTORS IN SKEWED BEAM¢SLAB BRIDGES

WITH PRESTRESSED CONCRETE BOX-BEAMS

This section presents the numerical results of the pilot
study conducted.in Reference 4 for the skewed beam=-slab bridges with
prestressed concrete spread box-beams. The bridge widths considered
in the study were 24 ft,, 48 ft., and 72 ft. The number of beams,
spacing and span iengths for each bridge width are listed in Table
22, The skew angles investigated were 900, 600, 450 and 30°, The
number of design lanes for a given bridge width Wc was always taken

to be Wc/12 . (Ref, 1),

3.1 Application of the Design Vehicular Loads

The loading on the bridgé superstructure is the HS 20-44
(Fig. 6) placed on all design lanes. In the transverse direcﬁion,'
the vehicular loads were positioned within the lanes, and as close
as possible towards the center of the bridge width. 1In the longi~

tudinal directions, the drive wheels were placed at midspan,

Due to the fact that only one loading case was investigated

for a given bridge, influence lines for moments in spread box-beam

bridges were not generated. The given loading, however, directly
provided the distribution factors for the maximum number of design

lanes,
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3,2 Computation of the Load Distribution Factors

The beam moments in the bridges were computed at skew mid-
span, By dividing the computed moments by the theoretical one lane
moment, the distribution factors in the beams could be directly de~
termined. For this case however, the drive whgels were plgced at
midspan and the moments were computed at midspan. The theoretical
lane moment at midspan was_obﬁained by the same position of the load
on a simple beam, It should be noted that this does not correspond

to the maximum theoretical lane moment.

It can be seen that the given loading would produce the
maximum moment response in the interior beam for the given number of
design lanes, The absolute maximum moment response for a different
number of design lanes however could not be determined. The distri=~

bution factors for the interior box~beams are given in Table 23,

The given loading obviously is not that which would pro=

duce the maximum response in the exterior beams. It is, however, of

interest to see the effect of skew in the exterior beams under this
loading condition., The list of distribution factors for exterior

beams is shown in Table 24.

3.3 Load Distribution Factor vs.. Skew Angle

The load distribution factors in the spread box-beam bridge
are plotted against the skew angle in Figs. 89 through 94, The nu-
merical values are connected by a smooth curve so that the rate of

change in the distribution factor as the skew angle changes may be
-12-



visualized,

For all the bridges, the skew had the effect of greatly
reducing the distribution factors. The amount of reduction was found
to be signifigant even at 60° skew for the shorter span length. In
the figures, the three span léngths for the given bridge width and

number of beams are superimposed in one figure,

3.4 Percent Reduction in the Load Distribution Facto;s

' The percent reductions in the distribution factors for the
spread box~beam bridges were determined as was doné for the I~beam
bridges in Section 2.5. In view of the very limited number of
spread box-beam bridges and the single type of loading that were
investigated, only a very tentative expression for the percent re-
duction was developed, The expression for the percent reduction
for interior Beams was found tdﬁﬁe‘1argéIY“a“£Uhctibn?of‘the'Beam'7

spacing, span length'and the skew angle ¢:

'(sooo s ) cot ¢
L+ 64

percent reduction to be applied to

i

PCTRﬁOi

i

where PCTRBOX

the distribution factor of a right

bridge of a given S and L

S . = Center to center beam spacing (ft)
L = Span length (ft)
o} = Skew angle (degrees)
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It should be noted, however, that the bridge width and other
parameters may be as important. For the bridge investigated, hdwever,
the expression provides a very conservative prediction of the distri-

bution factors in skew box~-beam bridges.

No attempt has been made to prcﬁide an expression for the
exterior box—beams. fhe loading scheme adopted for the box~beams did -
not constitute a critical loading pattern that would produce the max~
imum moment response for the exterior beam. The distribution factors
based on the above loading however, are shown in Figures 95 through

100 for completeness.
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4, LOAD DISTRIBUTION IN PRESTRESSED CONCRETE ' I-BEAMS

BRIDGES WITH CURBS AND PARAPETS AND DIAPHRAGMS

4,1 General

The load distribution in prestressed éoncrete I~beam ﬁrid-
ges.with 90° skew (right bridges) has been extensively investigated
(Ref. 7). Refined expressions for thé distribution factors in these
bridges have been developed; The expressions for the distribution

factors, including the skew, have been investigated and reported in

-Reference 4 and Section 2 of this report. The actual highway bridge

superstructure, however, has curbs and parapets, and diaphragms.
While these factors are known to have certain effects on the load
distribution, and ulfimately on the load distribution factors, the

extent of their overall significance is not known.

This éection presents the influence moment and load distri-
bution factors for prestressed concrete I~-beam bridges (1) with curbs
and parapets, (2) with diaéhragm,and multiple diaphragms, and (3)
continuous over two intermediate supports. The‘tables and figures

presented herein are those which have not been presented in Ref. 4.

4.2 .Comparison of the Analytical with Field Test Results

The effects of curbs, parapets and diaphragms can be read-
ily seen from the influence lines for moments and the plot of the
resulting distribution factors (Figs. 101 through 116, and Refs. 2
and 3). These two illustrations are used exclusively in presénting
the effects of the curbs and parapets and diaphragms. The analysis

employed the test vehicle loading (Fig. 6).
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The field tested bridges are the Lehighton Bridge (Ref,2)

and Bartonsville Bridge (Ref. 3). The details of the analytical mod-

eling can be found in Reference 4. The influence lines for moments for

the different beams are shown in Figs, 101 through 103 for the
Lehighton Bridge and Figs, 104 and 105 for the Bartonsville Bridge.

The numerical values are listed in Table 28.

4.3 Effect of Partial and Fully Effective Diaphragms

The diaphragms were not fully continuous and therefore their
sections were not considered as fully effective, The effect of havingi
no diaphragms and then having fully effective diaphragms can be seen

in the influence lines for moments iﬁ Figs. 106 through 109,

The moment coefficients that include the effect of the dia-
phragms are given in Tables 28 to 30. The resulting plot of the dis-

tribution factors is detailed in Ref. 4.

4,4 Effect of Curbs and Parapets; Diaphragms, and Curbs and Parapets

and Diaphragms

Three prestressed concrete I-beam bridgesiwith basically
the same spacing and span length were investigated. The influence .
lines for moments are shown in Fig. 110 for the 5 beam bridge, and
Figs. 111 and 112 for the 7 beam bridges. The influence lines for
the 5 beam bridges are given in Ref. 4., The resulting distribution
factors from the above influence line for moment using the AASHTO
loading provisions axe shown in Figs. 113 and 114. The numerical

values are shown in Tables 31 and 32.
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4,5 Effect of Diaphragms and Multiple Diaphragms

This part of the investigation was concerned with determin-
ing the most effective location of the diaphragms. Five cases were
studied and cémpared: (1) no diaphragms, (2) one line of diaphragms at
midspan, (3) two lines of diaphragms at third of the span, (4) three
lines of diaphragms at quarter of the span and (5) four lines of dia-
phragms at a fifth of the span, The effect of'the diaphragm can be
seen in Figs. 115 and 116, - The diétribution factors can be seen in
Figs. 117 and 118, The numerical values of the distribution factbrs

are presented in Ref. 4,

4.6 Effect of Continuity

The figures illustrating the effect of continuity are given
in Reference 4. The numerical values for the distribution factors in -

the reported study are given in Tables 33 and 34,
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NO

DD~ ULE WA

WIDTH

24,00
24.00
24,00
24,00
24.00
24.00
244,00
24,00
24,00
43,00
48.0C
48,00
48.00
48,00
48,.0C
58.00
48,00
48,00
72.00
72.00
72.00
72.00
72.00
72.00
72.086
72.00
72.00
72.00
72.00
72.00

TABLE

1

LIST OF 8RIDGES

N8

F£EEHSF NN

SPACING

57.60
57.60
57.60
72.00
72.00
724080
96.00
96.00
96.00
5760
57 .60
57.60
72.00
72.080
72.0¢C
115.2¢0
115.20
115,20
57.60
£7.60
57.60
€6.50
€6.50
66,50
78.50
78.50
78.50
108.00
108.00
108.00

LENGTH

120.00
72,00
38440

120400
60.00
42400

120,00
64400
40400

120,00
84400
48400

105,00
60.00
42.00
96,00
57460
48,00

120,080
57460
38440

110,80
56450
38480

114450
65450
39,30

108,00
54,00
45,00
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BEAM SIZt

AASHO-6
2L/ 42
20730
AASHO=-6
20739
20730
AASHO-b
24/45
20730

AASHO=-6

24748
20730
28/63
207398
20730
AASHO-B
2L/45
20733
AASHO-6

. 2067306

AASHO-1
AASHO-6
24742
AASHO-1
AASHO-b
24742
20730
AASHO-6
24742
24/ 36

S/7L

0400
« 0667
«12%0
« 0500
+1060
«1429
« 0867
«1250
« 2000
« 04C0
0571
«103C
« 0571
«100C
«1429

«10C0

«1667
« 2000
« 0400
« 0833
«1250
.« 05C8
« 0833
«1429
« 0571
«1030
«1667
«0833
« 1667
« 2000



TABLE 2
INTERIOR BEAM DISTRIBUTION FACTORS

NO. CF LOACED LANES i
BEAHM NUMBER AND SKEW ANGLE (DEGREES)
BRIDGE
NO. BEAM 90 BEAM 60 BEAM 45 BEAM 30

« 56

1 5 58 0 «59 S «59 2
2 2 60 0 «59 5 «57 2 «50
3 3 76 e «73 5 «09 5 « 6D
4 2 « 6l 2 o 64 2 N1 4 « 60
5 2 68 4 + 6B 4 03 L «54
6 3 77 3 «73 3 27 3 55
7 3 « 80 D 78 3 77 3 71
8 3 «86 0 82 3 78 3 * 66
9 3 «90 0 « 83 3 76 3 59
10 10 +58 C 57 2 «37 2 «55
i1 2 59 i «58 2 «57 2 «52
12 6 70 ] «68 6 06 2 58
13 2 «66 2 « 66 2 oDl 8 +59
14 2 +69 2 67 2 b3 2 «53
15 5 o7k 5 « 65 5 Bl 2 YY)
i6 2 97 0 « 94 5 32 5 1
17 2 1.06 0 1.02 2 +38 2 -1
18 5 .04 1y ¢ 95 5 «85 4 « 68
19 2 58 0 +58 2 «58 2 + 56
20 2 b1 0 «59 15 1) 2 + 48
21 15 62 0 58 2 «53 2 Y4
22 2 « 64 2 o« b4t 2 «53 2 «59
23 2 «6b 2 « b4 13 «b1l 2 -1
24 2 «66 2 262 2 36 2 «43
25 2 263 0 62 11 o001 11 57
26 11 « 66 0 «63 11 60 11 52
27 2 74 0 +68 11 b1 7 " o 49
28 8 81 0 79 8 o177 8 71
29 5 1.00 0 «93 5 87 8 « 69
2]l
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TABLE

3

INTERIOR BEAM DISTRIBUTION FACTORS

BEAM

BEAM

[0

(Y
VIVINOOOONEFNOOONEWWARUOO®®PDWWNWWWWES &

gy

NO.

NUMBER AND SKEW ANGLE (DEGREES)

90

«81
+ 84
96
« 96
1.05
1.17
1.23
1.30
1.32
78
«81
1.03
« 95
1.06
1.16
1.60
1.72
1.68
«75
8L
«91
.89

«93 .

1.00

«97
i.06
i.20
1.35
1.53
1.57

BEAM

["

[ .
OO OONITNOOOOOOONUVINMCOOOOOLWWWOOD

OF LOADED LANES

60

.79
« 81
» 94
32
«99
1.07
1.20
1,24
1.23
76
78
« 98
«93
« 99
1,00
1.55
1.55
75
« 80
« 85
87
« 90
«92
* 95
1.01
1.10
1.31
1.45
1.45

«22-

BEAM

T N _
OCNODPNFT TSN NN®NWNNNWNET S F

(W PN
VMoo oon

45

77

77

«93
«88
932
«95
1.18
1.17
1.14
75
75
«33
«39
«33
+ 36
1.49
1.55
1.%1
o4
«76
78
«85
«87
80
33
«97
+99
1.27
1.36
1.33

BEAM

[y

[y
POWOWNETENENOODENNONNWWWEEEN

[

> e
NWOODOOD

30

71
* 66
« 86
« 82
78
o 76
i.08
« 99
« 88
o 70
67
« 84
« 81
79
o78
1.32
1.31
1.13
«70
+ 65
o Bl
78
o 75
<68
« 86
-1
79
1.14
1.11
1.06
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BRIDGE
NO.

10
11
12
13
iy
15
i6
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TABLE

4

~INTERIOR BEAM DISTRIBUTION FACTORS

NO. OF LOAPED LANES

BEAN NUMBER AND SKEHW ANGLE (DEGRIES)

BEAM 90

+88

«89
1.03
1.10
1.15
1.20
1.81
1.83
1.84

87
« 93
« 97
1.02
1.04
1.08
1.13
1.18
1.28
1.60
1.73
1.76

WS

(WY
VUV NOORPRONE OO WEFTTNOO®®

BEAM

OOCOOOVLONRKR FOOOCOODOUVNIVNIO OO

60

« 85

« 86

« 98
1.07
1.12
1.13
1.75
1.75
1.70

« 85

«88
« 90
1. 00
i.01
1.00
1.10
1.14
1.18
1.55
1.65
1. 66
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BEAM

=

Y
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3

33
«83
« 94
1.03
1.06
1.07
1.69
1.67
1.55
«83
83
«83
«97
«36
«32
1.08
1.190
1.08
1.51
1.57
1.56

m
m
>
X

[
OUVMINVNOOIODFT O WFEFEFOo0ON®®

[W

[0S

W
[}

76
73
« 87
«92
+ 86
« 83
1.51

i.42
1.24

76
71
«68
« 90
o 8L
73
1.00

- «95

» 85
1.36
1.2%
1.12
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"BRIDGE
NO.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TABLE 5

INTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE (DEGREES)

BEAM

VTVTVNON 0 oNYWOODOIOS&SFTTVIVIOOO O

NO. OF LOADED LANES

S0

« 94

« 94
1.02
1.17
1.20
1.24
1.84
1.83
1.86
«93
«95
«97
1.07
1.07
1.09
1.22
i.24
1430
1.69
1.74
1.77

BEAM

OO0OooCocoO~NVOYOOOoOoODoOOoOUTVIVoOoOOoO

60

» 91

«90

«98
1.13
1.14
1.13
1.79
1.77
1.72

91

91

« 91
1.04
1.04
1.02
1.19
i1.20
1.24
1.65
1.67
1.68

24

BEAM

VTV VINSNSNOOYWODoSOOLE&SFesTTOmOuoooeom

4

45

87

87
"e33
1.09
1.08
1.04
1.74
i.70
1.58

«89

«37

«86
1.03
i.01

+356
1.17
i.16
1.12
1.61
1.50
1.59

BEAM

OV NN OUOWODOOsSs sV~

30

o79
75
«83
« 97
« 89
«80
1.59
1.45
1.21
+83
o7l
71
« 90
88
77
1.08
1.01
« 89

1.44

1,32
1.22



S R N E O om N o

,
-y sl e
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BRIDGE
NO.

i9
20
21
22
23
24
25
26
27
28
29
38

TABLE

6

.INTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE (DEGRcCES)

BEAM

VWNVITO OO NWWO®®O

NO.

S0

.94
.95
.96

1.07

1,06

1,08

1.23

1.24

1.29

1,72

1.74

1.76

OF LOACED LANES

BEAM

SooooooNYYwoOoD

60

92

9

91
1.05
1.03
1.02
1.21
i1.20
1.21
1.68
1.68
i1.68

-25-

BEAM

VTUVTUVINSNNOUWOWOO®O

5

45

«90
87
« 86
1.04
1.01
+ 96
1.19
1.16
1.12
1.85
1.51
1.60

BEAM

OV NN OO OOO

30

84
o 75
72
«98
+ 89
o 77
i.11
1.03
« 89
1.49
1.33
i1.23



' — - - :-) - ‘- - ~ _ — -
| i - )

BRIDGE
NO,

i9
20
21
22
23
24
25
26
27
28
29
30

TABLE 7

_INTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE

BEAM

VTV N O 0N WOW® o~

NO.

90

.91
+90
.89
1.05
1.05

i.01

1.20
1.21
i.21
1.69
1.71
1.73

CF LOADED LANES

BEAM 60

« 89
« 88
87
1.03
1.02
« 99
1.19
1.18
1.186
1.66
1.65
i.64

o000 CO NNoYwoOOm™

-26-

6
(DEGREES)
BEAM 45
10 .88
8 «85
11 3.1
9 1.02
10 + 99
5  «95
8 1.17
8 1.15
5 1.11
5 1.564
5 1.59
5 1.55

BEAM

10

[
(o]

VIVTUT U 0 00 O W WO

30

« 8L
o7h
70
« 97
«88
75
1.10
1.02
« 87
1.51
1.32
1.20



BRIDGE

OWONOWUWMEF WN =

oo F SR FEEFENNOOPRNNN NN

NQ.
NO.

NO. OF LCAGED LANES AND SKEW ANGLE
NO. ®NL **NLL 90

EEFENE S NS S NS VNS STSDEENESINDNNODNONONDNN

TABLE 8

MAXIMUM DISTRIBUTION FACTOKS

« 81
e84
96
«96
1.05
1.17
1.23
1.30
1432
«94
« 94
1.03
1.17
1.20
1.24
1.84
1.83
i1.86
« 94
« 395
© +97
1.07
1.07
1.09
1.23
1.24
1,38
1.72
1.74
1.77

INTERIOR BEAMS

NLL 60

A IS LIV IR SR TR L B i g ) B i SR G I S i 7V I ol o VIR ol o AN BN B AV VI VI VRV AN I

OF LANES
OF LOADZD LANES

79
. 81
«S4
+ 92
+99
1.07
i.20
1.24
1.23
«91
« 30
«98
1.13
1.14
1,13
1.79
1.77
1.72
92
91
«91
1.05
1. 04
1.02
1.21
1.20
1.21
1.68
1.68
1.68

“27-

NLL

VTUVTVWVT VNN ENESENESFFWFEFFFWFTFEIENNDPOPORNDNNNONNN

45

77

77

«93
+«88
92
« 95
1.18
1.17
i.14
«87
«87
94
1.09
i.08
1.07
1.74
1.70
1.58
"+90
«87
«86
i.04
1.01
296
1.19
1.186
1.12
1.65
i.61
1.60

NLL

MVTOOVTUVIVIVTVIVIVIVIVIWEAEF WEFwFESNINNINDPOINNDIOVNON

.66
.86
.82
.78
.76
1.08
«99
« 88
.79
W75
.87
.97
.89
.83
1.59
1445
1.24
1A
.75
.72
.98
.89
.77
1.11
1,03
.89
1.51
1.33
1.23



TABLE. °
DISTRIBUTION FACTORS
24.FT., WIDE BRIDGES
BRINDGE NO. 1

SKEH LANES ' 0/0
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 1 «58 « 58 + 00 «00
60 1 +58 » 59 -.00 73
45 1 «58 «59 ~.01 2420
30 1 55 « 56 ~.01 6.60
90 2 " +81 . 81 -+00 « 00
60 2 «80 «79 «01 73
45 2 .79 077 ¢02 ' 2020
30 2 76 «71 «05 6.60
BRIDGE NO. 2
SKEW LANES g/¢0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

60 .60 -.00 .00

90 1

60 i «60 +59 « 01 1,22
LS 1 58 « 57 + 01 367
30 i «54 « 5D o 04 11.30
90 2 .8& QBQ ’000 OUD
60 2 «83 «81 o 02 1.22
45 2 81 « 77 o0 3.67
30 2 «75 + 66 «09 11.0C

BRIDGE NO, 3
SKEW LANES 0/0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 1 76 - 76 00 .00
60 1 74 «73 «02 2.29
45 b § 71 « 69 02 6.88
30 1 60 T « 60 «C1 20463
90 2 «96 « 96 .« 00 30
60 2 93 « G4 -.01 2.29
45 2 +89 ¢« 93 - ~e 04 6.88
30 2 076 « 86 ‘010 20.63
-28-



TABLE 9 (CONT.)

BRIDGE NO. L

SKEW LANES 6/0
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

.6“ 06“ '000 000

990 i

60 1 06“ « BL ~-,01 +«88
45 1 62 * 64 ~es02 2+ 05
30 1 «59 « 60 -401 795
90 2 +96 « 956 -« 00 «00
60 2 «95 .92 «03 + 88
45 2 «93 « 88 « 05 2.65
30 2 88 82 « 006 7.95

BRIDGE NO. 5

SKEHW LANES 6s0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 1 «68 + 68 ~»00 ’ «00
60 1 67 » 66 «00 1.77
L5 1 B4 « 63 « 01 5630
30 1 57 ) L 54 «03 15.90
S0 2 1.05 1. 05 -+ 00 «C0
60 2 1.03 + 99 « 04 1.77
45 2 1.00 » 92 + 03 5430
30 2 «88 « 78 «10 15,.,9¢C
BRIDGE NO, 6
SKEW LANES ‘ o 6/0

ANGLE LOADED FQUATION MEASURED = ERROR REDUCTION

90 1 77 o 77 ~.00 « 00
60 1 75 «73 «02 2453
45 1 71 . 67 «05 7.57
30 1 60 « 55 + 05 22.72
90 2 1.17 1. 17 -+00 « 00
.60, 2 1.14 1. 07 «07 2453
45 2 1,08 . « 95 L 757
38 2 «31 T « 70’ «15 22.72
-29.



TABLE 9 (CONT.)

BRIDGE NO. [4

SKEW  LANES ' } /0
ANGLE LOADED  EQUATION MEASURED ERROR  REDUCTION

+80 « 80 00 ) « 00

90 1
60 1 .79 .78 .00 1.13
45 1 77 .77 00 3,40
30 1 72 .71 .00 10.20
90 2 1.23 1.23 -.00 .00
60 2 1.22 1420 .01 1.13
45 2 1.19 1.18 .01 3o40
30 2 1.10 1.08 e02 10.20
BRIDGE NO. 8
SKEW  LANES ' /0

ANGLE LOADED EQUATICN MEASURED ERROR REDUCTION

086 .86 '000 ;00

90 i

60 1 «85 . 82 « 02 2413
45 i «81 78 03 638
3C 1 70 « 66 o 04 19.13
90 2 1.30 - 1. 30 « 00 « 00
b0 2 1,27 1.24 «03 2013
45 2 i.22 1.17 « 04 6438
30 2 1.05 « 99 « 06 19.13

BRIDGE NO. 9
SKEW LANES 0/8

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

.90 1 «90 « 90 -,00 «00
60 i 87 83 « 04 3s 40
45 i «81 « 76 « 35 10420
30 1 63 « 58 e 0u 30.60
S0 2 1.32 1. 32 -+ 00 + 00
60 2 1.28 1.23 «05 3e40
45 2 i.19 1.14 . « 05 10.20
3C 2 $ 92 - + 88 R 30.60

DISTRIBUTION FACTORS

-30-



R -
. . ' . N

BRIDGE NO.

SKEW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
S0
60
45
30

BRIDGE NO.

SKEW
ANGLE

R
60
45
30
90
60
45
30
90
60
45
33
g0
60
45
30

LAN
LOA

LAN
LOA

S EFTWWWUWNNYNMNM e

TABLE

48 FT., WIDE BRIDGES

10

£S
DED EQUATICN

«58
57
«56
53
78
77
76
72
«88
87
«86
81
«94
«93
91
«86

11

ES

«59
. 58
56
52
«81
«80
o78
72
°89
«88
86
«79
9L
«93
91
Bl

MEASURED

-31-

ig

«58
57
« 57
55
«78
76
«75
«70
88
« 85
83
e 76

LY

v 91
. 87
» 79

«59
¢ 58
57
52
« 81
«78
75
« 67
« 88
¢ 86
«83
73
=L

- «90

« 87
«75

ERROR

’000
-000
~e01
-,02
-.00
«01
» 01
.01
.00

W02

«03
« 05
« 00
02
«0h
« 07

DED  EQUATION MEASURED ERROR

'000
.00
-+00
«00
-+00
«02
«03
+«06
.00
.02
« 03
«0b
~-+00
+03
04
«08

0/0
REDUCTION

«00
« 87
2.60
7.80
«08
«87
2460
7.80
«CO
o 87
2.68
780
« 00
« 87
2«60
7480

070
REDUCTION

«0C
1.24
3.71

11.1¢4

« 00
i.2¢4
3.71

11.14

«00
1.24
3.71

11,14

«00
1.24
3.7%

11.14



TABLE 10 (CONT.)

BRIDGE NO. 12

SKEHW L ANES : ' 0/0
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 i o770 «70 - -.00 « 00
60 i «69 + 68 «01 217
45 1 «66 « 60 -.00 6450 .
30 1 «56 «58 -.02 19.50
g 2 1.03 1.03 =00 « 00
60 2 1.01 «98 «03 2417
45 2 ¢ 96 « 93 04 B¢ 50
30 2 +83 o84 .01 19.50
90 3 1.03 1. 03 -.00 « 00
60 3 1.01 + 98 «03 2417
45 3 «96 « 9% <03 650
30 3 «83 « 87 -+ 04 19,5¢C
g0 L 1,03 1. 03 -+00 «00
60 4 1.01 « 98 «03 2.17
45 L + 96 « 9% 03 6.50
30 LY «83 « 87 .04 19.5¢
BRIDGE NO. 13
SKEH LANES | o0/0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 1 66 « 66 ~-.00 .00
60 1 «66 » 66 « 00 1.16
45 p bl « 64 «01 3.49
30 1 <59 «59 « 01 10.46
g9¢ 2 095 095 -.00 200
60 2 94 93 .01 1.16
45 2 92 « 89 «02 3. 49
30 2 «85 o« 81 » 04 10.46
90 3 1.10 1.10 » 00 « 00
.60 3 1.08 1. 07 <01 i.16
45 3 1.06 1. 03 « 03 3.49
30 3 «98 » 92 « 06 . 10.46
90 b4 1.16 1.16 «00 « 00
60 4 1.15 1,13 «03 1.1i6
45 4 1.12 1. 09 o 04 3,49
30 & 1,04 «97 . .07 10446
-32-



BRIDGE NO.

'SKEMW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30

BRIOGE NO.

SKEW
ANGLE

S0
- 60
45
30
90
60
45
30
90
- 60
45
30
90
60
45
30

i4

LANZS
LOADED

F L ELEWWUWWMN NN

15

L ANES

LOADED

EEFETNWNNNANONNN R

TABLE 10 (CONT.)
EQUATION MEASURED
«69 * 69
«68 . « 67
65 « 63
57 53
i.06 1. 06
1.04 ¢ 99
1.06 « 93
87 79
1.15 1.15
1.12 1.12
1.08 1.086
84 « 86
1.20 1.20
1.18 1.14
1.43 1.08
«98 « 89
EQUATICN MEASURED
o7h o7k
72 * 65
«68 « B4t
55 « 48
1.16 1.16
1.13 1.00
1.06 « 956
«86 78
1.20 i.20
1.17 1.13
1.10 1. 07
«89 83
1.24% 1.24
1.21 1.13
1.13 1. 07
092 «B83

-33-

ERROR

-+00
«01
«02
+ 03
« 00
« 05
+ 07
«08

“000
« 00
«02
+08

-+ 00
« 04
« 05
«10

ERROR

-+ 00
07
«03
« 07

-+ 00
«13
«10
+ 07

°.00
o0t
«03
06

T 00
«08
o 05
« 093

g/0
REDUCTION

«0C
2.03
6.1C

18430

«00 .
2.03
6,10

18,30

«00
2.03
6.10

18,30

«00
2.03
.10

18. 36

0/0
REBUCTION

« 00
2.91
8,72

26415

« 08
2091
8072

26415

« 00
2.91
8,72

26415

« 00
2.91
Be72

26.15



TABLE

BRIDGE NO. 16

SKEW
ANGLE

90
60
45
30
90
60
45
30

90
60
45
30
99
60
45
30

BRIDGE NO.

SKEW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
9
60
45
30

LANES
LOADED  EQUATION MEASURED
1 «97 . 97
1 .95 A
1 .91 .92
1 .81 . 84
2 1.60 1.60
2 1.57 1. 55
2 1.51 1. 49
2 1,34 1,32
3 1.81 1. 81
3 1,78 1,75
3 1.71 1. 69
3 1.51 1.51
4 1.84 1. 84
4 1.81 1.79
4 1.74 1.74
4 1.54 1. 59
17
LANES
LOADED  EQUATION MEASURED
1 1.06 1. 06
1 1.03 1,02
1 .97 .98
1 77 . 84
2 1,72 1.72
2 1.67 1. 63
2 1.56 1. 55
2 1.25 1,31
3 1.83 1. 83
3 1.78 1.75
3 1.66 1. 67
3 1.33 1 42
4 1.83 1.8k
A 1.78 1,77
4 1.67 1,70
4 1.33 1. 45
34

10 (CONT,)

ERROR

'000
«01
-.00
-« 0b
.00

.02

02
«01
-, 00
«03
«02
-.00
-.00
«02
-+00
'005

ERROR

-.00
« 01
.01
‘007
-.00
«03
« 01
2006
-.00
« 03
'000

cs0
REBUCTION

« 00
1.83
5450

16.50

« 0D
1.83
5¢50

16.50

H
1.83
550

16.5C

«00
1,83
550

16.50

0s70
REDUCTION

« 00
3.06
9.17

27.50

00
3406
9.17

27450

«0C
3.06
9.17

27.50

«00
3406
9. 17

27.50



BRIDGE NO. 18

SKEHW
ANGLE

90
60
45
30
S0
60
45
30
90
60
45
30
90
60
45
30

LANES
LOADED

FEFEF £ UNWWMNN NN - s

TABLE

EQUATION

1.04
1.00

92

70
1.68
1.62
1.48
1.12
1.84
1.78
1.64
1.23
i.86
1.76
1.66
1.25%

DISTRIBUTION FACTORS

16 (CONT.)

MEASURED

-35.

i.06
* 95
* 85
68

1.68

1. 55

1.41

1,13

1.84

1.70

1. 55

1.2

1. 86

1.72
1.58
1.2¢4

ERROR

-.00
«05
«07
.01

~.00
0 07
«08

- 00"

-.00
«08
«09

-.01

‘.00
« 07
«+08
«00

g/0
REDUCTION

« 00
3.67
11.00
33.00
« 00
3.67
11.00
33.00
« 00
3057
11.00
33.00
» 00
3.67
i1.00
33.00



BRIDGE NO.

SKEHW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
9
60
45
30

19

LANES
LOADED

COOVIVNIVINESFFLFWWWUMNNNN R =

TA

72 FT. WIDE BRIDGES

EQUATION

*58
57
«50
53
75
75
73
69
«87
« 86
o810
«79
«92
292
«S0
o84
294
«93
91
«85
9k
«93
«91
«85

BLE

MEASURED

~36-

11

«58
+ 58
58
« 56
o 75
75
o7k
70
. 87
« 85
« 83
76
« 93
« 91
« 89
« 83
« 94
«92

"+ 90

« 84
° 94
«92
+ 90
- 8%

ERROR

-+ 00
-.01
"0‘02
-.03

070
REDUCTION

« 0C
1.0¢C
3.00
9,.,0¢C

« 00
1. 00
3.00
9.00

« 00
1.00
3. 00
9.00

« 00
1.00
3.00
9. 00

00
1.00
3.80
9,08

« 00
i.0¢C
3.00
9,00



BRIDGE NO.

SKEW

ANGLE LOADED

90
60
45
30
90
60
45
30
90
60
45
380
90
60
L5
30
90
60
45
30
90
60
45
30

20

LANES

COOOVVIVIVINE F P WWWANNNONN R R

TABLE 11 (CONT.)
EQUATION MEASURED
61 « 61
60 «59
57 + 56
«50 Y]
« 84 « 8L
82 « 80
79 «76
+68 « 65
«93 « 93
91 » 88
«87 « 83
75 o 71
+95 » 95
«93 . 91
«89 « 87
77 o 7h
«95 « 95
+93 91
«89 « 87
77 «75
+95 ¢« 85
«93 «91
+89 « 87
77 o 75
-37-

ERROR

-.00
» 01
« 01
.02

-+ 00

02

02

o 04

-+00
«03
« 04
« 05

-+ 00
«02
03
0«03

-.00
e 02
.83
«03

-.00
02
«03
« 03

g/0
REDUCTION

o CC
2.08
6e25

18.75
oGO
2.08
625
18.75

«00
2.08
6.25

18.75

«0C
2.08
625

18.75

« G0
2.08
6.25

18.75

« 00
2.08
6.25

18.75



TABLE 11 (CONT.)

BRIDGE NO. 21

SKEW LANES 076
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

062 062 -.00 000

90 |

60 1 60 « 58 .03 3.13
45 1 +56 53 «03 9,38
30 1 45 42 03 28413
990 2 91 : ¢ 98 -.00 - +C00
60 2 .88 « 85 « 04 3.13
45 2 «83 «78 o0k 9.38
30 2 «66 « 64 «02 28413
90 3 «97 .97 -.00 « 00
60 3 94 « S0 « 04 3,13
45 3 88 «83 «05 9,38
30 3 «70 + 68 «01 28413
90 L «97 .97 -+00 " .00
60 4 94 « 91 «03 3413
45 4 «88 « 86 02 9,38
30 L o7¢ o 71 ~.02 28013
9n 5 «97 ¢« 97 -, 00 o 00
60 5 « 94 «91 «03 3.13
45 5 «88 e 86 002 9,38
30 5 70 o 72 =.02 28,13
90 6 097 097 - 00 OOU
60 6 1 « 91 «03 3.13
45 6 +88 « BB 02 9,38
30 b «70 72 -,02 28413

-38-



BRIDGE NO.

SKEHW
ANGLE

90
60
45
30
g0
60
45
30
S0
60
45
3¢
90
60
45
30
90
60
45
30
90
60
45
30

22

LANES
LOADED

OO VIVIVIVIE S L S WWUWWNNNDNE

TABLE 11 (CONT.)

EQUATION

o 6L
-1
62
58
«89
+88
«85
79
1.02
1.01
<98
«91
1.07
1.06
1.03
«96
1.08
1.06
1.04
+96
i.08
1.06
1.04
«96

MEASURED

« 64
« 64
o 63
* 59
« 89
« 87
« 85
78
1.02
1.00
« 97
+ 90
1.07
1. 04
i.02
« 96
1. 08
1. 05
1. 03
« 98
i1.08

- 1405

-39-

1.03
« 98

ERROR

-.00
.00
-+01
-+ 02
-+ 00
.01
» 01
01
-+00
.01
01
.01
-.00
02
01
-+ 00
]
« 01
.00
-+01
« 00
« 01
« 00
-+ 01

6/0
REDUCTION

+ 00
i.18
3+55

104565

« 00
1.18
355

10.65

«00
1.18
3455

10.65

« 00
1.18
3455

10.65

« 00
i.18
3.55

10.65

« 00
1.18
3455

10.65



BRIDGE NO.

SKEW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
99
60
45
30
90
60
45
30

23

LANES
LOADED

OO NNRIVNE S EFWWWWNNNNMN R

TABLE 11 (CONT,)
EQUATION MEASURED
+66 « 66
«65 * bl
62 + 61
54 e 54
+93 » 983
' 91 « 90
«87 « 87
«76 o 75
1.04 1. 04
1.02 i.01
+98 + 96
85 . 84
1.07 1. 07
1.05 i. 0%
1.01 i.01
«88 + 88
1.07 1. 07
1.06 1.04%
1.01 i.C01
88 + 89
1.07 1.07
1.05 1. Ot
1.01 1. 01
«88 . 89
40~

EROR

~-.00
.00
01
« 01
-, 00
<01
«01
.02
« 00
.01
o 01
«01
«00
.01
-.00
-.00
« 00
«01
-+ 00
01
« 00
. 01
-,00
-+ 01

0/s0
REDUCTION

« 00
1.97
.92

17.75

« GO
1.97
5.92

17.75

.00
1.97
5.92

17.75

« 00
1.97
5.92

17,75

.00
1.97
5.92

17.75

«00
1.97
5.92

17.75



. .
°

TABLE 11 (CONT,)

BRIDGE NO. 4

SKEW L ANES ' ¢/0
ANGLE LOADED - EQUATION MEASURED ERROR REDUCTION

066 066 '000 000

- 90 i
60 i B4 « 62 «02 3.38
45 1 «59 « 56 03 10.14
30 1 W46 o 43 «03 30641
90 2 1008 i.01 -+ 00 « 00
60 2 .97 .« 92 .05 3,38
45 2 +90 + 86 « 05 10.14
30 2 70 « 68 «02 30441
94 3 1.08 - 1.08 -.00 « 00
6GC 3 1.04 1.00 « 04 3.38
45 3 +97 « 92 « 05 i0.14
30 3 75 73 B2 30,41
90 4 1.09 - 1. 09 -.00 « 00
60 4 1.06 1. 02 « 03 3438
45 4 «98 : «96 «03 10.14
30 4 76 o 77 ~.01 30,04
90 5 1.08 1.09 -.00 « 08
60 5 1.06 - 1.C2 «03 3438
45 5 98 « 96 «03 10.14
30 5 o706 o 77 -.01 30,41
30 6 1.09 _ i. 09 -.00 «+ 00
60 6 1.06 1.02 «03 3.38
45 6 «98 + 96 «03 10.14
30 6 076 .77 ’.Ul 300“1
-4]1-



BRIDGE NO.

SKEHW
ANGLE

90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
990
60
45
30

25

LANES
LOADED

OO VVNIUVNMEESFFEFTUWNWANNNNONE

TABLE

EQUATION

63
63
61
56
«97
«96
9%
86
1.13
1.11
i.08
1.00
1.22
1.20
1.17
1.08
1.23
1.21
1.18
1.09
1.23
1.24
1.18
1.09

11 (CONT.)

MEASURED

. 63
62
. 61
57
« 97
« S5
« 93
* 86
1,13
1.10
1.08
1. 00
1.22
1.19
1. 17
1.08
1.23
i.21
1.19
1.11
1.23

- 1.21

42~

1.19
1.11

ERROR

~4,00
«+ 00
-._00
-s01
-+ 00
.01
« 00
-+00
'000
.01
<00
« 00
’000
«01
«00
-+00
«00
.01

" 0/0
REDUCTION

« 00
1.28
3.83

11.49

« 00
1.28
3.83

11,49
+ 08
1.28
3.83

11.49

«0C
i1.28
3.83

11.49

«00
1.28
3483

11.49

«00
1.28
3.83

11.49



BRIDGE NO.

SKEW
ANGLE

S0
60
45
30
St
60
45
30
90
60
45
30
g0
60
45
30
90
60
45
30
90
60
45
30

26

LANES
LOADED

OOV VIVIVNF FEFLSIWNWWWNN NN -

TABLE 11 {(CONT,)
EQUATION MEASURED
«66 « 66
Ol « 53
+61 + 60
«53 «52
1.05 1.05
1.83 1. 01
+98 « 97
8L « 84
i.18 1.18
1.15 i.14
1.10 1. 10
94 « 95
1.24 1.24
1.21 1. 20
1.16 1.16
+99 1.01
1.24 1.24
1.21 1.20
i1.16 1.16
«99 i.C2
1.24 1. 24
1.21 i.20
1.16 1.16
«99 1. 02

432

ERROR

« 00
«01
o 01
« 00
«00
02
« 01
« 00
« 00
« 01
« 00
-.Bi
'000
« 02
.00
-.02
-.00
01
-e 00
~«03
-+.00
.01
-.0D
-.03

670
REDUCTION

« 0D
2.23
668

20,08

« 00
2.23
6.69

20,08

«00
223
6.69

20.08

« 00
2423
669

20.08

« 00
2423
6.69

20.08

o 00
2423
669

20.08



TABLE 11 (CONT.)

BRIDGE NO. 27

SKEW  LANZS | ' | 6/0
ANGLE LOADED  EQUATION MEASURED  ERR0OR REDUCTION

90 1 07‘§ 07“ : ‘100 .00
60 i 72 68 « 04 3.72
45 i «60 « 61 « 05 11.16
30 1 <49 « 49 « 01 3347
90 2 1.20 1.290 ~.00 «00.
60 2 1.16 1.10 « 06 3.72
45 2 1.07 « 99 « 07 11.16
30 2 «80 «79 o 01 33047
30 3 1.28 1.28 -+00 «00
60 3 1.23 i.18 «05 3e72
45 3 1.13 1.08 +05 11.16
30 3 85 » 85 « 00 3347
90 b 1.30 1. 30 -.00 -« 00
60 ) 1.25 1.21 « 04 3.72
45 4 1.15 1.12 «03 11.16
30 L «86 «89 .02 3347
90 5 1.30 1. 30 -+ 00 .00
60 5 1.25 1.21 « 0L 3e72
45 5 1.15 1.12 «03 11.16
30 5 086 089 ‘003 330“7
90 & 1.30 i.30 -. 00 o 00
60 6 1.25 . 1.21 « 04 3e72
45 6 1.15 1,12 «03 11.16
30 6 «86 089 ".03 330“7
“blye



TABLE 11 (CONT.)

BRIDGE NO. 28

SKEHW LANES 8/0
ANGLE LOADED  EQUATION MEASURED ERROR REDUCTION

«81 « 81 -+ 00 OOU

99 i

60 i +80 79 «01 1.69
45 1 77 77 =000 5.08
30 1 +69 o 71 =02 15,25
90 2 1.35 1.35 ~.00 « 00
60 2. 1.33 1. 31 « 02 1.69
45 2 i.28 1,27 .01 5.08
30 2 1.14 1.14 « 00 15.25
99 3 1.60 ) 1. 60 -+00 +«00
60 3 1.57 1.5 « 02 1,69
45 3 1.52 1.51 « 01 5.08
30 3 1.36 1. 26 .00 15.25
90 4 1.69 1.69 « 00 .00
60 L 1,660 1.65 « 01 1.69
45 4 1.60 1.61 =01 5.08
3t 4 1.43 1.4% -+ 02 15,25
90 5 1,72 1,72 -+ 00 . 00
60 5 1.69 1.68 « 01 1.69
45 5 1.63 1.65 -.02 5.08
30 S 1.46 1. 48 -. 04 15.25
g0 b 1.72 _ 1.72 -+ 00 « 00
60 6 1.69 1.68 « 01 1.59
45 6 1.63 1. 65 ~.02 5.C8
30 6 10“6 1.51 ’005 15025

45



BRIDGE NO.

SKEW
ANGLE

90
6C
45
30
90
60
45
30
gn
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30

29

LANES

LOADED

COOOVINTUVIVI &S EFFWWWWNNNN R M

TABLE

EQUATION

1.00
97
«90
70

1.53

1.48

1.38

1.06

1.73

1,67

1.55

1.20

1.74

1.68

1.56

1.21

1.74

1.68

1.56

1.21

1.74

i.68

1.56

1.21

11 {CONT.)

MEASURED

b6

i.6D

« 93
« 87

« 69
i.53
1.45
1. 36
1.11
1.73
1.65
1.57
1.25

1. 74

1.67
1.60
1.322
1.74
1.67
i.61
1.33
1. 74
1.67
l.61
1.33

ERROR

-.00
«03
«03
« 01

~+00
«03
« 01

- 05

-+ 00
02

~.02

- fi5

-+00
« 01

04

~e il

‘009
« 01

-+05

.12

=00
01

-, 05

-s12

6/0
REDUCTION

«00
3.39
10.17
3050
« 00
3439
10.17
30,50
«400
3439
10.17
30.50
» 00
3030
10.17
30.50
oCOC
3.+39
10.17
3C.5C
«00
3039
10.17
30.50



TABLE 11 (CONT.)

BRIDGE NO, 30

SKEW  LANES | | f " 6/0
ANGLE LOADED  EQUATION MEASURED ERROR  REDUCTION

90 1 1.04 1. 04 . -« 00 «00
60 1 1.0C « G5 » Ok . LelO7
45 i <91 « 87 05 12.2¢
30 i +66 « 66 « 00 36.60 -
90 2 1.57 1. 57 -.00 ¢ 0G.
60 2 1.51 1. 45 «06 L,07
45 2 1.38 1.33 + 05 12.20
30 2 1.00 i. 06 =.06 36.60
90 3 1.76 1. 76 -.00 .00
60 3 1.68 1.66 03 Lo07
45 3 1.5% 1. 56 ~e02 12.20
30 3 1.11 1,12 =00 36,60
g 4 1.76 1.77 ~e00 +00
60 4 1.69 1.68 .02 4,07
45 & 1.55 1. 59 =04 . 12,28
30 L 1.12 1,22 ~e10 36,60
90 5 1.76 1. 77 -+ 00 e 00
60 5 1.69 i.68 02 Le0D7
"#5 5 1055 1.60 ‘005 12020
30 5 1.12 1.23 =.11 36460
90 6 1076 1. 77 '009 .GD
60 6 1.69 1.68 «02 4,07
45 6 1.55 1460 -.05 12.20
30 6 1412 1.23 -dif 364,50
-47-
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BRIDGE
NO. BEAM
1 EDGE
2 EDGE
3 EDGE
4 EDGE
5 EDGE
6 EDGE
7 EDGE
8 EDGE
9 EDGE
10 EDGE
11 ECGE
12 ECGE
13 EDGE
14 EDGE
15 EDGE
16 EDGE
17 EDGE
18 EDGE
19 EDGE
20 £ DGE
21 EOGE
22 EDGE
23 EDGE
24 EDGE
25 ECGE
26 EDGE
: 27 EDGE
5 28 EDGE
' 29 EDGE
30 EDGE

NO. OF LOADED LANES

90

B4

«63

58
73
72
73
+90
89
+«85
« 65
64
62
75
7L
71
1.08
«98
1.08
+ 65
64
61
o 72
71
68
79
79
7L
+ 96
e 93
91

TABLE 12

BEAM

EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
eDGE
EDGE
EOGE
EDGE
EDGE
EDGE
€£DGE
EDGE
EDGE
t0GE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EOGE
EDGE
EDGE

60

+ 65
63
«57
o 74
73
71
.91
0 87
. 82
« 65
63
« 01
o 74
71
71
1.00
« 95
1
* 65
» 62
« 60

o 71

+ 09
« 66
« 80
o 79

« 73

» 96
« 91
o &8

~48-

BEAM

EDGE
EDGE
EDOGE
ERGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
ECGE
£06E
ECGE
EDGE
EDGE
EDGE
EDGE
£EOGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDBGE
EOGE
EDGE
EDGE

i

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE (DEGREZES)

45

-1
22
57
75
73
+58
«91
«85
«830
266
63
«51
75
71
58
i1.00
+93
«39
«55
+51
50
72
58
«65
«80
79
73
+36
88
B4

30

A
.58
.58
.72
.6l
.56
.87
. 76
.66
.63
.58
.58
.71
.62
.58
9L
.83
.68
.63
oSh
.51
.69
.61
5k
.78
.72
59
.91
.76
.72
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]
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‘BRIOGE
NO.

O ONIOUTFEWN

NO.

TABLE 13

CF LOACED LANES

2

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE

BEAM

EDGE
EOGE
EDGE
EDGE
EOGE
EDGE
EDGE
EOGE
EOGE
EDGE
EDGE
EDGE
EDGE
EOGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EBGE
EDGE
EDGE
EOGE
EDGE

90

+698
67
56
«80
75
73
1.01
+ 95
87
71
68
«59
83
78
072
1.10
1.02
1.08
o70
«65
59
78
o 7Tk
67
+88
«83
o7h
1.08
097
«95

BEAM

EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
cDGE
EDGE
EOGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
£DGE
EDGE
EDGE
EDGE
EDGE
£DGE
EDGE
EDGE
EDGE

60

« 70
«67
«56
81
o 77
73
1.82
« 95
« 87
72
«68
«59
« 83
o 76
74
1,10
1.01
1.03
71
o B4
« 60
78
72
* 66
« 89
« 85
o 75
i.10
« 96
«93

-49..

(DEGREES)
BEAM 45
EDGE .70
EDGE 457
EDGE .56
EDGE .82
EDGE .78
EDGE .72
EDGE 1,02
EDGE .94
EDGE .86
EDGE 473
EDGE .68
EDGE 59
EDGE 8L
EDGE  +76
EDGE .71
EDGE 1.11
EDGE 1,00
EDGE 499
EDGE 472
EDGE 4563
EDGE .50
EDGE  +79
EDGE 73
EDGE 57
EDGE .91
EDGE 486
EDGE 475
EDGE 1.11
EDGE .95
EDGE .91

BEAM

EDGE
EDGE
EOGE
eDGE
EDGE
EDGE
EDGE
EDGE
£DGE
tDGE
EDGE
£DGE
EDGE
EOGE
Z06GE
£DGE
t£DGE
£E0GE
EDGE
EDGE
t0GE
eDGE
EDGE
EDGE

EDGE"

EDGE
£EDGE
£DGe
EDGE

EDGE

30

272
o B4
+58
«83
«73
62
i.01
« 88
o Tk
73
« 65
«59
«82
« 68
62
1.08
» 91
« 84
70
«58
e 53
78
* 67
«58
«91
« 30
« 63
1.08
« 85
« 80



BRIDGE
NO .

i0
11
12
13
it
15
16
i7
18
is
20
21
22
23
24
25
26
27
28
29
30

NO.

TABLE

OF LOADED LANES

14

-3

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE

BEAM

EDGE
ECGE
EODGE
EDGE
EDGE
EDGE
EDGE
EDGE
EOGE
EDGE
EDGE
EDGE
ECGE
EOGE
EOGE
EDGE
EDGE
EDGE
ECGE
EDBGE
EDGE

90

68
67
50
80
«76
71
1.05
1.60
i1.06
67
B4
59
o 7h
072
+ 66
84
«81
73
1.05
» 95
«93

BE AM

EDGE
EOGE
£DGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
£EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
£0GE
EDGE
E£0GE
EDGE
EDGE

60

«70

.68
.59
. 80
.75
.73

1,07

1.00

1.02
. 69
.63
.59
.75
.71
.66
. 86
. 83
o 74

1.07
.95
.91

-50-

(DEGREES)
BEAM 45
EDGE 71
EDGE 658
EDGE e39
EDCGE .82
EDGE e 76
EDGE 71
EDGE 1.08
EDGE  1.00
EDGE .99
EDGE o790
EDGE o562
EDGE «50
EDGE 77
EDGE o7T1
EDGE 67
EDGE .89
EDGE + 85
EDGE an
EDGE 1.09
EDGE W94
EDGE

«90

BEAM

EDGZ
£0GE
EDGE
EDGE
£0GE
EDGE
EDGE
tDGc
EDGE
EDGE
£0GE
EDGE
EDGE
tDGE
EDGE
£DGE

£EDGE .

EDGE
EDGE
EDGE
EDGE

30

o73
» 65
«59
.83
« 69
62
1.09
92
+ 85
72
57
«53
78
27
«58
91
« 80
« 63
1.09
o 85
« 80



TABLE 15

NO., OF LOADED LANES 4

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE (DEGREES)

BRIDGE o ' '
NO. BEAM S0 BEAM 60 BEAM 45 BEAM 30

10 EDBGE 68 EDGE « 69 EDGE 70 EDGE 73
11 EDGE: .68 EDGE «68 EDGE «58  EDGE « 65
12 ECGE «59 EDGE «59 EDGE 59 EDGE «59
13 EDGE +80 EDGE «80 EDGE 82 EDGE « 83
i4 EDGE o 77 EDGE 75 EDGE o756 EDGE 070
15 - ECGGE o 72 EDGE 73 EDGE 71 EDOGE b2
i6  EDGE 1.0°%5 EDGE 1.67 EDGE 1.08 EDGE 1.09
17 EDGE 1.01 ZDGE 1.00 EDGE 1,00 EDGE 092
18 EDGE 1.06 EDGE 1.03 EDGE « 99 EDGE + 85
19 EDGE «66 EDGE «68 EDGE ¢59 EDGE 71
20 EDGE 64 EDGE + 63 EDGE 53 EDGE 57
21 EDGE «59 EDGE «60 EDGE b0 EDGE 53
22 EDGE 73 EDGE o 7Th EDGE o706 EDGE 78
23 EDGE 72 E0GE 71 EDGE 72 £0GE 67
24 EDGE 66 £0GE « 66 EDGE 37 EDGE +58
25 EDGE 82 EDGE . 85 ED0Gc +38 EDGE «91
26 £ DGE .81 EDGE - .83 | EDGE «85 EDGE « 80
27 EDGE 74 £DGE o 74 EDGE 75 EDGE 53
28 EDGE 1.03 EDGE 1.05 EDGE 1.07 EDGE 1.00
29 ECGE «95 tE06E + 95 EDGZ «34 EDGE + 36
30 EOGE ¢33 EDGE «91 EDGE «30 EDGE «80

0D D T an G DL NG D D D EC M P U S Al D T W e LR B X B X R N X 2 X B X N _J AL D R D AL WA D TS S AP D G T RN AP ebap e e

-51-



TABLE 16

NO. OF LOADED LANES 5

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEMW. ANGLE (DEGREZES)

BRIDGE : :
NO. BEAM g0 BEAM 60 BEAM 45 BEAM 30

i9 ECGE + 66 EDGE .68 EDGE 59  EDGE 71
20 EDGE 65 EDGE o 64 EDGE +b53 EDGE 57
21 EDGE o600 EDGE « 60 EBGE .50 £06c 53
22 EDGE 73 EDGE o7 EDGE 76 EDGE 78
- 23 EDGE 72 EDGE o 71 EOGE 72 EDGE o 67
24 EDGE 67 EDGE « 66 EDGE  +67 EDBGE «58
25 EDGE .82 EDGE « 85 EDGE 87 EDGE «91
26 ECGE .81 EDGE « 83 EDGE «85 EDGE « 80
27 EDGE 74 £eDGE o7l EDGE 75 EDGE * 63
28 EDGE 1.,C3 £tDGE  1.05 EOGE 1.07 b6z 1.09
29 ECGE « 96 EDGE « 95 EDGE « 34 EDGE + 86
30 EDGE ¢ 93 tDGE 0 91 EDGE +30 EDGE « 80

§
]
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]
]
(]
'
]
L]
]
[}
]
]
]
'
|
]
]
]
]
]
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1
]
]
]
]
1
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[}
'
[}
[}
[}
[}
]
]
[]
[}
[}
t
!
]
t
[}
]
[}
]
[}
]
]
[]
]
]
]
]
§
]
]
]
[}
[}
)
[}
'
[}
[}
]
[}
]
]
]
(]
L]
]
]
]
[}
[}
’
]
¢
¢

-52.



g sui e e e

‘BRIDGE
NO.

19
20
21
22
23
24
25
26
27
28
29
30

NO.

TABLE 17

OF LOADED LANES

6

EXTERIOR BEAM DISTRIBUTION FACTORS

BEAM NUMBER AND SKEW ANGLE (DEGREZES)

BEAM

EOGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
E0GE
ECGE
EDGE
EOGE

90

67
065
60
74
73
67
»82
82
o 74
1.03
«96
» 93

" BEAM

EDGE
EDGE
EDOGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE

60

.68
« bl
+ 60
o 74
71
« 66
« 85
«83
o Tk
1.05
« 95
92

-53-

BEAM

EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EDGE
EOGE

5

+68
33
«50
76
72
237
«88

«85.

75
1.07
3%
«30

BEAM

EDGE
EDGE
EDGE

EDGE

£EDGE
£0GE
EDGE
EDGE
£DGE
EBGE
EDGE
EDGE

30

71
o 57
«53
.78
87
-2
« 91
« 80
63
1.09
.86
« 80
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BRIDGE
NO.

TABLE

18

MAXIMUM DISTRIBUTION FACTORS

EXTERIOR BEAM

NO. OF LOADED LANES AND SKEW ANGLE

NO.

¥NL **NLL

OO FE PR RO FIERFNNNNNNNDNN

NN NNERNNEERONNNNDRNNDNESESENNNDNNDNDNNONN

i

i
1
1

i

OF LOACED LANES AND SKEW ANGLE

S0

69
«67
«56
«80
o715
o 73
01
+ 95
« 87
71
+68
62
83
78
« 72
«10
.02
«08
o 70
«65
61
78
o Th
068
«88
«83
ofh
«09
«97
+ 95

NLL.

NN NNONESNNDNNNDARMNNNDENNNDNNNAONNON =N

60

«70
067
o 57
« 31
77
73
1.02
« 95
«87
72
«68
« 61
«83
76
o7l
1.10
1.01
"1.03
71
« Ob4
+ 60
78
072
« 66
« 89
« 85
o 75
1.10
« 96
«93

-54-

NLL

NN FENVNNITNONENNNRNNAONAONERNON

45

78
«67
57
82
78
72
1.02
94
+86
73
«68
«61
B4
o 76
71
1.11
1.00
+ 99
o 72
063
60
«79
73
67
« 91
«86
75

1.1

95
«91

DO WNNO WAV NN WF S EEFTSTFNETWMNODNNNDANONNNNNNDNDMN

NLL

72
+ B4
«58
+83
73
' 62

1.01

» 88
o Tl
73
+ 65
»59
«83
« 70
062
1.09
« 92
. 85
72
058
«53
78
b7
58
91
«80
63
1.09
« 86
« 80



ont oy g s oA oS e Ay A A el S a SN A AN o e e
.

BRIDGE NO.

SKEHW
ANGLE

90
60
45
30
90
60
45
30

TA

DISTRIBUTION FACTORS

24 FT. WIDE BRIDGES

1

LANES
LOADED  EQUATION

BRIDGE NO.

SKEH
ANGLE

990
60
45
.30
g0
60
- 45
30

BRIDGE NO,

SKEW
ANGLE

90
60
45
30
96
60
LS
30

LANES
LDADED

PN R N S e b s

NN R

btk
+66
67
+69
«69
71
872
74

2

63
Bb
65
«66
67
«68
" 69
70

LANES
LOADED EQUATICN

NN e

+56
+56
«56
.56
56
+56
56
56

BLE

MEASURED

MEASURED

-55-

19

« 64
v 65
» 66
» B4
+ 69
o 70

70

72

EQUATION MEASURED

«63
.63
62
«58
o 67
67
67
. 64

56

o 57
57
58
¢ 56
057
57
58

ERIOR

-,00
.01
» 01
« 05

-+00
«01
02
« 02

ERIOR

«00
82
«03
«09
-+ 00
« 01
«02
« 06

ERROR

'000
-.01
-.02
-« 02
-o 00
<. 01
-.02
‘002

0/90
REDUCTION

’000
-2031
~4.00
“6093

-s00
‘2.31
-4.,00
’6093

0/0
REDUCTION

-.00
'105“
~2.067
-4,62

-« 00
°105Q
’2067
4,82

6s0
REDUCTION

«00
s 14
«25
o 43
«00
olb
+ 25
43



BRIDGE NO.

SKEW
ANGLE

S0
60
45
30
90
60
45
30

BRIDGE NO.

SKEW
ANGLE

90
60
L5
30
96
60
45
30

BRIDGE NO.

SKEW
ANGLE

9¢0
60
45
30
90
60
45

39

4

LANES
LOADED

NN NN R

LANZS
‘LOADED

N NN N M s s

L ANES

LOADED

N NN DN M e

TABLE 19 {CONT.)

EQUATICN

73
7L
75
77
+80
.81
83
«85

EQUATION

o72
072
73
73
75
76
76
76

EQUATION

73
72
o72
71
73
72
72
71

MEASURED

MEASURED

MEASURED

-56-

o 73

o Tl
75
72
+ 80
. 81
« 82
«83

72
o 73
73
+ 64
o 75
77
78
73

73
o 71
68
« 506
73
73
0 72
«62

ERROR

-+ 00
-+ 00
01
«05
-+00
« 01
«01
.02

ERROR

-.00
~s01
« 00
« 09
« 00
-+ 01
-e02
« 04

ERROR

‘000
<01
« 04
«15

-.00

°IUG
.00
.09

grs0
REDUCTION

- 00
~2.02
=3450
-6.06

'000
=2.C2
'3050
-6.06

0s0
REDUCTION

-+ 00
“058
-1.00
~31.73
~+ G0
‘058
'1003
‘1073

6/0
REDUCTION

« 00
1)
1.15
1.98
« 00
e 66
1.15
i.08



TABLE 419 (CONT.)

BRIDGE NO. 7

SKEH LANES 8/0
ANGLE LOADED EQUATICN MEASURED ERROR REDUCTION

«90 « 90 -.00 -+ 0C

90 1

60 1 .92 091 .01 '1.5“
45 i «93 » 91 02 =2.67
30 1 «95 « 87 «08 =4,62
90 s 1.01 . 1. 01 -e00 -4 00
60 2 1,03 1.02 «01 -1.,54
45 2 1.04 1. 02 - « 02 «2.67
30 2 1.06 1. 01 « 04 =L, €2

BRIDGE NOC. 8
SKEW LANES 6/8

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 1 89 . 89 -.00 000
60 i .89 .87 W02 o1k
45 1 <89 .85 i .25
30 1 89 .76 o13 43
9¢ 2 .95 o 95 -4 00 .00
60 2 .95 .95 .00 o 1l
45 2 .95 . 94 .00 25
30 2 .95 .88 .06 43
BRIDGE NO. 9
SKEW  LANES 0/0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

S0 i «85 « 85 =400 OUG
60 1 «83 .82 <01 2.31
45 1 +82 « 30 02 ]
30 1 79 e 66 «13 6933
90 2 .87 087 “000 900
60 4 «85 « 87 ~o02 2031
L5 2 083 086 '003 4000
30 2

+81 - o 7h 07 6. 93
DISTRIBUTION FACTORS

“57-



BRIDGE NO.

SKEW
ANGLE

98
60
45
30
90
60
45
36
90
60
45
30
90
60
45
30

BRIDGE NO.

SKEW
ANGLE

90
60
45
20
90
60
45
30
90

690
45
30
90
60
45
30

TASLE 20
48 FT. WIDE BRIDGES
10
LANES
LOADED  EQUATION MEASURED
L 65 . 65
1 .66 65
i .68 . 66
1 69 .63
2 71 .71
2 73 .72
2 Tl .73
2 .76 .73
3 71 o 71
3 .73 .72
3 T .73
3 .76 .73
4 .71 71
4 73 .72
4 TG .73
4 .76 «73
11
LANES ,
LOADED  EQUATICN MEASURED
1 6l .6l
1 65 .63
1 .66 .63
1 67 .58
2 68 .68
2 .69 .68
2 70 .68
2 .72 .65
3 .68 .68
3 69 .68
3 70 . 68
3 72 .65
4 .68 . 68
4 70 .68
b 71 .68
& 72 .65
-58-

ERROR

-.00
01
0 02
+ 06

-, 00
0«01
.01
«03

-+00
.01
« 01
e 03

=00
o1
01
«03

ERROR

-0 00
02
«03
«09
«00
.01
02
«07
«00
« 01
02
« 07

'000
+ 01
.02
07

0/0
REDUCTION

-+ 00
-2031
'“000
=6493

-OOQ
-2.31
'“000
-6.93

s 00
‘2031
-4.00
=6.93

-+00
‘2.31
-&.GG
-5+ 93

070
RECUCTION

~+ 00
‘1081
‘301“
-5.44

-+ 00
'1081
-3s 14
‘5.““

-+ 00
~1.81
-3.1L
TR L

‘QUO
-1.81
‘3.1“
“50““



TABLE 20 (CONT.)

BRIDGE NO. 12

SKEW  LANES 0/0
ANGLE LOADED EQUATION MEASURED  ERROR REDUCTION

90 1 62 e B2 -.00 -+00
60 i 62 « 61 «+ 01 ~+58
45 1 63 « 61 02 -1.60
30 1 63 «58 « 05 -1.73
90 2 62 62 -.00 -.00
60 2 62 .61 .01 -.58
LS 2 63 « b1 « 02 -1, 00
30 2 63 + 59 - « 04 -1.73
9¢ 3 62 e €2 -.00 -+ 00
60 3 «62 e 0l ’ « 01 =58
45 3 63 « 61 02 -1.00
30 3 63 «59 +» 04 -~1.73
g 4 62 - o B2 -.00 -.00
60 4 0652 « 61 « 01 -o58
45 L 63 + 61 ‘ 202 -1.,30
30 L «63 « 59 « 04 -1.73
BRIDGE NO. i3
SKEW  LANES ' 0/0
ANGLE LOADED EQUATION MEASURED ERROR REBUCTION
90 i 75 75 « 00 -.00
60 i 076 o Th v 02 -1.81
“S 1 ‘ ;77 o?S 002 ‘301&
30 i 079 o 71 008 -Sa bk
90 2 +83 + 83 =-.00 =00
60 2 «84 «83 + U1 -1.81
45 2 + 85 « 84 .01 =3.14
30 2 87 . 82 « 05 TR
90 3 .53 t83 -«00 - CD
60 3 « 8L « 83 o 01 -1.81
“5 3 .85 064 001 ‘301h
30 3 -87 083 « 04 '50““
90 4 «83 « 83 -.00 ’OUU
60 & o8L . ¢ 83 « 01 ~-1.81
45 4 085 o Bt « 01 -301“
30 & 87 .83 « 04 ‘50““
~59-



BRIDGE NO,

SKEW
ANGLE

30
60
45
30
90
60
45
30
90
650
45
30
90
60
45
30

BRIDGE NO.

SKEW
ANGLE

98
60
45
30
990
60
45
20
90
60
45
30
90
6C
45
3C

LAN
LOA

EFEENWWWNNNNNMN

TABLE

16

£S

DED EQUATION

o Th
75
75
75
«78
078
78
79
78
78
78
79
78
78
78
79

i5

£C

LANES
LOADED EQUATION

P EFWANWWMNMNNN R

71
W71
71
.70
72
71
.71
.70
72
.71
71
.70
72
71
71
.70

20 (CONT.:

MEASURED

MEASURED

-60-

o Th
71
71
« 62
78
o 76
076
» 69
«78
o 76
076
» 69

A:)

e 76
o 76
70

o 71
e 71
«68
£8
0 72
o 74
o 71
62
0o 72
o Th
71
. 62
072

o TG

2 71
62

ERROR

«00
«03
« 04
«13
'000
«02
02
10
-.00
« 02
«02
- 09
=00
« 02
o2
«09

ERROR

=400
-,00
.02
12
-+ 00
~+03
<00
«08
~-+00
~+03
«00
«038
'000
-«03
'060
e 08

6/s0
REDUCTION

-.00
-.58
-1.00
-1.73
“000
-+58
’1.00
-1.73
-.00
’058
-1.00
'1.73
“oDG
'058
-1.0E
=173

gs¢
REDUCTION

«00
+ 66
i.15
1.98
« 00
» 60
1.15
1.98
«00
« b6
1.15
1,98
« 0D
+ 66
1,15
1.98



TABLE 20 (CONT.)

BRIDGE NO. i6

SKEW  LANES ‘ . 0/0
ANGLE LOADED  EQUATION MEASURED  ERROR REDUCTION

90 1 1.00 1.00 - =-.00 -.00
6ﬁ 1 1-01 1000 001 -+58
45 i 1.01 1,00 <02 ~1.00
30 i 1.02 o 94 «08 =1.73
90 2 1.09 1.09 -.00 -+ 00 -
60 2 ioig 1. 10 -+00 - 58
45 2 1.11 1,11 -.00 -1.00
30 2 1.11 1. 08 +03 -1.73
90 3 1.09 i.09 °QBU ~o G0
60 3 1.10 1.10 -.00 ~¢58
45 3 1.11 1. 11 -.00 -1.00
30 3 1.11 1. 09 02 ~1.73
98 4 1.09 1. 89 -.00 =+ 0D
60 4 1010 1010 '000 =+58
4% 4 1.11 1,11 -+ 00 =1.060
30 L 1.11 1.09 02 -1.73
BRIDGE NO. 17
SKEW  LANES ' 0/0

ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

90 i 98 o 98 -, 00 « 0B
60 1 «96 + 95 o 01 1.35
45 i «95 ¢ 93 0«02 2434
30 | 9L + 83 11 L.OL
9 2 1.02 i.02 -,00 « 08
60 2 1.01 1001 -, 00 1035
“5 2 1000 1.00 '000 2.3b
30 2 +98 ¢ 91 207 LoOl
90 3 1.902 1,02 -.0n «00
. B0 3 1.01 1.01 - 00 1.35
45 3 1.00 1. 00 -.00 2¢30L
39 3 «98 . 32 «06 Go0b
90 b i.02 1.02 -.00 « 00
60 4 1.01 1. 01 =.00 1.3%
45 k 1000 1.00 -+00 2.3“
30 4 .98 092 .06 LoDl
61~



BRIDGE NO.

SKEW
ANGLE

90
690
45
30
S0
60
45
30
90
60
45
30
gl
60
45
30

18

LANES
LOADED

E L WANWNMNN NN P s

TABLE

EQUATION

1.00
+98
+96
«33

i.08

1.05

1.03

1.00

1.08

1.05

1,03

1.00

1.08

1.05

1.03

1.00

DISTRIBUTION FACTORS

20 (CONT,)

MEASURED

-62-

1.00
« 94
« 89
268

1.08

1. C3
« 99
. 84

1.08

1.03
» 99
« 85

1.08

1. 03
« 99
« 85

ERROR

-.00
« 03
.07
225

-« 00
202
o 04
16

- 00

.02
o0k
«15
-+ 00
002
» 04
e15

o/t
REDUCTIONM

U
2.31
L.00
6.93

o0l
20 31
Lo 00
6093

« 00
2431
4.00
6.93

«0C
2431
4.00
6.93



BRIDGE MO,

SKEW
ANGLE

90
60
45
30
90
60
45
30
90
6¢C
45
30
90
60
45
30
S
60
45
20
98
60
45
30

19

LANES
LOADRED

CCOOOUVMIVIVIVIE £ F F WWWAWMNN NN R e e

TA

72 FT. WIDE BRIDGES

EQUATION

65
67
«68
70
70
72
73
75
«70
o72
o73
75
78
72
o73
075
«70
72
73
7%
70
72
73
75

BLE

MEASURED

~63-

21

o €5
» 65
. 65
« 63
70
« 71
2 72
o 70
o780
71
72
« 72

-« 70

e 71
e 72
72
«70
071
72
o 72
« 70
o 71
o 72
72

ERROR

°000
.01
«02
«07
« 00
«01
001
«05
« 00
01
» 01
e 04
« 00
«01
.01
« 04
« 00
« 01
« 01
« 04
« 08
« 01
« 01
» 04

070
REDUCTION

‘009
'2.31
-Lol0
-64933

~.0C
-2 31
-L.00
=5093

-+00C
°2»31
~4400
°6093

o 00
-2¢31
=Ls00
“6093

-000
”2.31
-4, U0
=6+93

-+ 00
-2+:31
-4.00
-6 933



BRIDGE MO.

SKEW
ANGLE

90
60
45
30
90
60
45
30
90
69
45
30
90
60
45
30
S0
60
45
20
90
60
45
30

20

LANES
LOADED

OO NVIVIVIE S FFWWNWWNNON N

TABLE 21 (CONT.)

'EQUATION

-1
Bl
65
66
+65
«66
' 66
67
65
«66
«66
67
«65
66
«66
67
«b65
«66
66
67
+65
66
«66
67

MEASURCD

6l

o Ob
« 62
o 61
e Sh
* 65
o B4
e 63
«58
« 65
« 6b
« 63
«58
+ 65
« 64
063
58
. 65
« b4
« 63
«58
« 65
«6h
63

«58

ERROR

~+00
«02
oDk
«12
« 00
.01
« 03
«09
«+ 00
.01
«03
+ 09
« 00
« 01
03
«09
«00
o 01
«03
«09
«00
002
«03
» 1D

070
REOUCTION

- 00
-1.06
-1.,83
-3.18

-o {0
-1.06
-1.83
-3.18

-.UU
=-1.06
-1.83
'3.15

-+ 0C
=1.06
-1.83
'3.18

-+ 0C
-1.086
-1.83
-3018

-+00
~1.06
~1.83
-3.18



TABLE 21 (CONT,)

BRIDGE MO. 21

SKEW L ANES gs0
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION

061 061 '000 000

90 1

60 1 61 « 60 .01 it
45 1 61 « 60 «01 25
30 1 61 «51 010 o 43
30 2 «61 : + 01 -.00 - « 00
60 2 +61 « €0 « 01 14
45 2 «61 « 60 « 01 25
30 2 +61 «53 «08 « 43
S0 3 61 « €1 - 00 « 00
60 3 61 « 60 .01 14
45 3 61 « 60 «01 0 25
3¢ 3 61 +53 <08 o 43
90 4 061 e« €1 =.00 « 80
60 4 61 « 6D « 01 o1tk
L5 4 61 « 60 01 25
30 L 61 «53 «08 43
9§ 5 b1 « 61 -.00 + 00
60 5 61 « 6D » 01 14
45 5 61 « 60 « 01 25
30 5 «H1 «53 «08 43
90 6 «061 o61 ‘000 000
60 6 61 « 60 « 01 14
45 1) 61 + 61 001 + 25
30 1) + 61 o 53 08 X

-65-



BRIDGE NO. 22

SKEH
ANGLE

90
60
45
30
90
60
45
30
990
60
45
30
9
60
45
30
S0
60
45
30
90
60
45
30

LANES
LOADED

OOV VIVVIVIE S SWUWWWNNNNN S

TABLE

SQUATION

W72
73
75
«76
«78
«78
«80
82
78
79
+80
82
78
«79
«80
o 82
78
o78
«80
82
78
79
«80
«82

21 (CONT.)

MEASURED

-66-

72
71
o 72
» 69
«78
«78
«79
78
78
.78
79
078
78
78
79
«78
v 78
« 78
79
78
«78
78
79
e?8

ERROR

°.00
.02
02
007
-+00
01
« 01
0G4
- 00
01
« 01
o Ok
=00
01
01
« 0%
~-+00
» 01
01
o 04
-+ 00
« 01
« 01
0 04

6s0
REDUCTION

,°.00
'2.02
'3050
"6006
-+00
=2.02
«3.50
‘6006
-o 00
=2.02
’3050
‘6006
-+ 00
-2.,02
-3.50
‘6006
-+ 080
-2.02
"'305&
‘6.06
~-.00
-2.02
-3.5C
~6+06 .



BRIDGE NO.

SKEW
ANGLE

990
60
45
30
90
60
45
30
90
60
45
30
99
60
45
30
90
68
45
30
90
60
45
30

23

LANES
LOADED

CONPNOVTVIVIVIE £ FWWWOWMNMN NN R -

TABLE 21 (CONT.}

EQUATION MEASURED
71 o 71
72 + 69
72 + 68
«73 « 61
o7k o Tl
o 7Y «72
75 « 73
o 76 s 67
o 7L AN
o7k «72
75 + 73
«76 « 67
Q?‘* .71‘
eTYh o 72
75 o 73
.76 .67
7L 2 7Th
s 2 72
75 e 73
76 0 B7
oTh o lh
oTh o 72
75 e 73
o706 « 67

67~

ERROR

.00
«03
« 0%
12

-+.00
«02
«02
09

-+ 00
.02
« 02
»09

.00
02
.02
« 08

~o00
062
v 02
«09

-+00
02
02
.09

670
REDUCTION

-.00
-1.06
-1.83
-3.18

-.00
-1.06
‘1.83
-3.18

-e30
‘1006
‘1083
«3.,18

~+00
'1006
-1,83
-3.,18

-+00
'1006
-1,83
‘3.18

-.GD
-1.06
-1.83
-3,18



BRIDGE NO.

SKEHW
ANGLE

90
60
45
390
90
60
45
30
9y
66
45
30
g{
60
45
30
S¢
60
45
K31}
S0
60
45
k31

2L

LANES
LOADED

OOV VNIUVS S8 UWNWNWUNNNN R

TABLE 21 (CONT.)

EQUATION

68
67
67
66
«68
67
67
«66
68
67
67
66
«68
67
67
606
68
67
67
«66
'68
67
67
66

ME ASURED

-68~

» 68
« 66
« 65
«54
« 68
« 66
67
058
o 68
« 6B
0 67
58
+ €8
+ 66
.67
058
« 68
0 66
. 67
58
« 68
. 66
« 67

«58

ERROR

'oﬂn
« 01
02
«12

"onﬁ
« 01

-.00
.08

-, 00

- 01
-+00
.08
’000
«01
-0 00
.08
-.00
01
-+00
« 08
-,00
«01
‘000
.08

0/70
REDUCTION

« 00
° 6B
1.14
1.97
o 00
e 66
1.14
1.97
« 00
+ 66
1.14
1.97
G0
« 66
1.14
1.97
« 00
+ 66
o1l
1.97
«C0
+ 66
1.14
1.97



BRIDGE NO.

SKEW
ANGLE

90
60
45
20
90
60
45
30
90
60
45
30
90
60
45
30
90
60
45
30
o0
60
45
30

25

LANES
LOABED

GO OOVMVIVNIVF S FELFWRWWNRNNDNE R

TABLE

EQUATION

79
«80
»81
«83
«88
«89
091
«93
088
+89
091
«93
88
'.89
«91
293
<88
«89
+ 91
+93
«88
«89
091
«33

21 (CONT.)

MEASURED

-690-

«79
« 80
« 80
78
.88
+ 89
« 91
«91
+ B8
» 89
e G1
«91

-« 88

« 89
0 91
91
o B8
« 89
v 91
« 91
- 88
o 89
91
0 91

ERROR

~+00
« 01
01
«05
« 00
-+00
-+00
» 02
« 00
-.80
-, 00
002
« 00
-o00
-.00
<02
« 06
-.00
<o 00
«02
« 00
o008
~+ 00
«02

0/0
REDUCTION

- 00
'1082
=3e1L
‘50““

-.00
-1.82
~3.14
’50““

-, 00
-1.,82
°3.1“
‘5.““

-+ 00
-1.82
’3014
‘SQQ“

-DDG
-1.82
=31k
-5e b4

=0 0B
-1.82
*3.14
‘50““



)

N R - SN S 95 @ SN N T B BN ae

RRIDGE NO.

SKEHW
ANGLE

90
60
45
30
90
60
45
30
90
650
45
30
90
60
45
390
90
60
45
30
3¢
60
45
30

26

LANES
LOADED

OO O NN NI ESF 5 WWNWNNNN R

TABLE

EQUATIOCN

79
«79
«80
«80
«83
«83
«84
o84
«83
83
0 84
84
083
«83
84
84
+83
083
«34
84
«83
+83
Qsl*
84

21 (CONT.)

MEASURED

~70-

«79
«78
« 79
72
«83
+ 85
» 86
« 80
« 83
« 85
. 86
« 80
083
. 85
« 86
«80
.83
« 85
« 86
«80
+83
o 85
» 86
« 80

ERROR

-+ 00
« 060
.00
«08

’000

-+ 01

'002
04

'008

.01

-.02
04

'000

-os01

-o02
« 04

'000

’001

-.GZ
« 04

-+ 08

-.01

-, 02

o 04

Gs¢
REDUCTION

'000
-¢58
-1.01
-1.74L
'000.
'055
-1.01
-1.7%
~-o (0
-+58
-1.01
’1-7“
-, 080
’.58
-1.01
~1.74
-, 00
’058
-1.01
‘10?@
-, 00
-+58
-1.01
-1.74



TABLE 21 (CONT,)

BRIDGE NO, 27

SKENW LANES 070
ANGLE LOADED CQUATION MEASURED ERROR REDUCTION

90 1 74 o 74 -.00 .00
60 1 73 «73 <« 00 1.34
45 i W72 « 73 -.00 2433
30 i 71 59 «12 Le03
90 2 o7h . 0710 -+00 . 000
60 2 73 75 -0 01 1.34
45 2 072 ° 75 ’003 20 33
3¢C 2 71 + 63 08 4,03
g0 3 T o Th =+ 00 « 00
60 3 73 75 -.01 1.34
L}S 3 072 075 ‘ '003 : 2033
30 32 o1 0 €3 +08 L,03
990 4 oTh o 7h =400 «00
6l & 73 « 75 -.01 1.34
L5 4 72 e 75 -.03 2.33
30 L 71 63 .08 .03
90 5 oTh o 74 -.00 00
60 5 073 075 '001 10316
45 5 72 «75 ~.03 2+ 33
30 5 o 71 « 63 .08 L. 03
90 6 u7"§ o?’* ".OD OUG
60 6 «73 e 75 =,01 1. 34
45 6 072 2« 75 ~e03 2033
30 6 71 ¢ 63 .08 4,03
-71-



BRIDGE NO,

SKEW
ANGLE

90
60
45
30
S0
60
&5
30
90
60
45
380
.80
60
45
30
g0
60
45
30
g0
68
45
30

28

LANES
LOADED

OO NN UNUIE FEF T WWWWENNMNNPR e

TASLE 21 (CONT.)

EQUATION

+ 96

097

«98

»99
1.09
1.10
1.11
1.13
1.09
1.10
1.11
1.13
1.09
1.10
1.11
1.13
1.09
1.1¢
1.11
1.13
1.09
1.10
1.1%
1.13

MEASURED

-72-

« 96
1)
+ 95
« 91
i.09
1.10
1.11
1.08
1. 09
1. 10
1.14
1.69
1. 09
1.10
1,11
1. 09
1.¢9
1,10
1.11
1. 09
1. 09
1.10
1.11
i.CS

ERROR

-. 00
« 31
«02
«09

-.00
« 00
01
«05

-+ 00
o 08
0 01
04

‘000
000
«01
« 0

-+00
« 00
«01
« 04

'000
« 00
.01
« Ol

0/0
REDUCTION

-.Uﬁ
-1.06
=-1.,83
-3.18

'oUG
-1.06
=1.83
-3.18

’000
-1.06
-1.83
-3.18

’QUG
=-1.006
-1.,83
‘3c18

-« 00
-1.06
=1.83
‘3018

-o 00
-1.06
-1.83
-3018



‘BRIDGE NO.

SKEW
ANGLE

g0
60
45
30
90
60
45
30
98
60
45
30
3¢
60
45
380
9@
60
45
33
90
60
45
30

29

LANES
LOADED

OO VTUVMIVIVIE &£ WWWWRNNN R e

TABLE 21 (CONT.)
EQUATION MEASURED
«93 ¢« 93
«92 e 91
91 « 88
«90 o 76
£ 97 « 97
+«96 ° 96
+95 ¢ 95
’93 .85
97 . 97
«96 + 86
+95 ¢ 95
«93 » 85
.97 097
+ 96 » 96
+95 ¢ 85
«33 s 86
« 97 » 97
+36 + 96
295 * 95
«93 e 86
«97 e 97
¢ 96 v 96
«95 « G5
«93 + 86
-73-

ERROR

-+ 00
«01
+03
.13
-«00
-.00
-. 00
.08
-+ 00
~,30
-+ 00
.08

0/0
REDUCTION

« 00
1. 35
2e3lk
L.OL

«0C
1.35
234
4,04

«00
1,35
2434
Lo OL

« 30
1.3%
234
helbk

«00
1.35
Ze34
Lo QL

« 00
1,35
20 3L
LeOk



BRIDGE NO.

SKEW
ANGLE

98
50
45
30
90
60
45
30
90
60
45
30
90
60
45
30
S0
60
&5
30
90
60
45
30 .

30

LANES
LOADED

CCOOOOVIVIVIVIS F & T WWWWNMNRN NN R

TABLE 21 (CONT.)
EQUATION MEASURED
+91 ¢ 91
«89 +« 88
88 s 84
«85 o 72
¢35 » 95
«92 + 93
«91 + 91
«88 80
95 * 85
92 ¢ 93
«91 « 01
88 « 80
85 » 95
.82 +G3
«91 « 91
.88 o 80
«95% . 95
«92 ° 93
+91 « 91
.88 + 80
«95 ¢« 95
«92 93
91 «91
«88 « 80
<74

ERROR

-OGO
+ 02
04

-4+ 00
‘=e 00
« 00
« 08
-.00
~+ 00
.00
.08
-+00
-+00
+00
08
-.00
-.00
80
«08
- 00
-.00
« 00
.08

gs0
REDUCTION

« 00
2.31
4,00
6.93

« 00
2+ 31
L. 0C
693

« 00
2031
4,CC
693

«00C
2431
4,00
6093

000
2431
L.C0
693

000
2.31
L. 00
6493
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| ] 7 . 4 .
.
.

NO

2 O W N DU E WN -

P TRl s
0N W@

HIDTH

24400
24,00
24 .00
24,00
24.0€
24.00
43,00
48,00
48,.,0C
48,00
L8,.00
48.00
72.0C
72,00
72.00
72.00
72.0¢
72.00

TABLE

22

LIST OF BRIDGES

NB

WO WO NNNVVIVIUVIE T F NGWW

SPACING

122.50
122.50
122.58
81.67
81.67
81.67
133.25
133.25
133.25
88.83
88.83
88.83
117.2¢9
117,29
117.29
io2.62
102.62
102.62

L

~75-

ENGTH

40.83
71.46
122.50
34,03
L7.64
102.08

G442 -

88.83
111.04
37.01
59.22
111.03
39.10

G

78,19

9774
42.75
68442
128.25

BEAM SIZt

3-48/48
3-68/48
3-68/48
L-48/48
L-4B/48
L-43/48
5-48/748
5-48/43
5-48/48
7-48/48
7-48/48
7T-48/48
8-48/48B
8=48/4L8
B=48/48
S-48/48
9-48/48
g9-48/48

S/L

«2500
01430
+ 0830
22000
1430
« 0670
« 2500
«1250
«1000
« 2000
«125C
0670
«250¢C
¢ 1250
«1000
«2000
+ 1250
» 0670



TABLE 23

MAXIMUM DISTRIBUTION FACTORS

INTERIOR BEAMS

BRIDGE «==-==- NO, OF LOADECD LANES AND SKEW ANGLE=<=e=-
NO.  ¥NL **NLL 20 NLL 60 NLL 45 NLL 30
1 2 2 1.73 2 1.45 2 1.89 2 53
2 2 2 1.61 2 1.38 2 1.04 2 o 47
3 2 2 1.56 2 1.27 2 1.01 2 « 66
4 2 2 1.15 2 « 35 2 70 2 038
5 Z 2 1.06 2 ° 91 2 + 65 2 +30
6 2 2 1.01 2 « 87 2 «68 2 o 40
7 L 4 2.16 4 1.77 4 1.20 & 47

8 4 4 1,93 L 1.56 L 1,03 & o 32
9 &4 4 1,89 4 1.49 & 1.00 L o i1
1€ L L 1.47 4L 1.09 L 7L b « 30
11 4 4 1.33 4 1.01 4 62 4 026
12 4 4 1,22 4 « 86 4 54 4 24
13 6 6 1.87 6 1.55 6 1.03 o 0o 46
ib & 6 1.80 6 1.37 6 82 6 32
15 € 6 1,76 6 1.27 6 o 75 6 27
i6 & 6 1.63 & 1.25 6 77 <) 033
b & 1.55 6 1.13 6 066 ) « 26

6 6 1.49 6 . 85 6 «50 ) o2k

- s ap s et ED En G D YD EH ED W G EE R G R P T TP AR W ER D NP CE AP R W T TE A WD EP WD On OGP WP WD WP ER YD AR CH P WD D W D S R M AR We Ch OB b R YR R WD A OE WP D D EL W R W S -

¥ NL = NO. OF LANES
= NOs OF LOADEZD LANES

-76-
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BRIDGE
NO.

WoOoNGOWNE WN -

MAXIMUM DISTRIBUTION FACTORS -

TABLE 24

EXTERIOR BEAM

NO. OF LOADED - LANES AND SKEW ANGLE

NL R¥N

OO PEELFTSENONNNN

NO.,
LL

OO EEsEFSESsEENDNNNNYNN

OF LOAGELD LANES AND SKEW ANGLE

90

1.17
1.29
1.27
09C
+ 96
«99
1.17
1.40
1.43
+ 88
« 99
i.10
1.01
1.20
1.26
« 33
1.04
1.14

NLL 60

oo FEEEFEEsESENDONONYN

1.01
1.12
1.03

.68
W77
.79
1.00
1.09
1.06
.70
.75
' 75
.88
.92
.90
o 76
W75
"+ 56

-77-

NLL

OO EFFFEESFLEMNNDDNON

45

+ 69
« 73
« 65
42
47
46
67
59
53
«406
Ll
s bty
«58
58
«55
49
46

NLL

NP EEFEFEEFNNNNNONN

24
023
« 20
12
13
«08
« 26
17
«11
+16
019
« 20
22k
«29
28
o 21
o2k
18



;s e B W WA T S aE Aa g fa e

SKEW

ANGLE LOADED

BRIOGE
97
60

&5
30

BRIDGE

90
60
&5
30

8RIDGE

90
60
45
30

8RIDGE
91

60
45

30

BRIDGE

g
60
%7
30

BRIDGE

90
610
45
30

NO.

NO.

NO.

NO.

NO.

NO.

L ANES

NPONN NN NN N NNNN NNNN

NN N

DISTRIBUTION FACTORS

24 FTY.

EQUATION HEASURED

1.73
1.25
«90
«30

1.61
1.27
1.02

«58

1.56
1.32
1.1k
-« B8l

1.15
«81
«56
13

1.06
79
59
28

1.01
«83
oT1
«&h3

TABLE 25

WIDE BRIDGES

=78~

1.73
1.45
1.09
- «53

1.61
1.38

T 1.0%

oi7

1.56

1.27

«66

1.15
«95

«70.

«38

1.06
«91
«65
«30

1.01
37
«68
o4

ERROR

.00
=20
e 19
~e 23

«00
-s11
~e02

o111

-2 00
«05
«13
«18

-<00 -

“e 1‘1
-e1lh
e 25

e 00
-e1?2
-« 06
-« 06

e a9
e 0‘!
«03
«03

/0
REDUCTION

<00
27.54
§7.70
82.57

00
21.31
36.91
63.90

«00
15.%8
26.81
§6.1:1

«00
29.455
51.00
88.30

«00
25.86
44,79
77.56

«00
17.38
30.10
52.12
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TABLE 26
DISTRIBUTION FAGTORS
%8 FT. WIDE BRIDGES

BRIDGE NO. 7

2016 2.16 '-.Uﬂ .00

90 4
60 4 1.58 1.77 -.19 26.63
45 4 1.16 1.20 -.08% §6.12
30 & o bl h7 -.03 79.8%
BRIDGE NO. 8
90 L 1.93 1.93 - 00 00
60 4 1.57 1.56 .01 18.89
%5 5 1.30 1.03 27 32.72
30 4 o84 .32 .52 56.64
BRIDGE NO. g |
. qg 5 1.89 1.89 -e00 .00
60 & 1.58 1,49 .09 16.50
45 " 1.35 1.00 .35 28.57
30 ) <96 e 55 49. 46
BRIDGE NO. 10 - |
a0 % 147 1.47 .00 .00
60 . 1.05 1.09 -0k 28.58
45 & o7h 7% .00 49.50
30 b 021 .30 -.09 85.70
BRIDGE NO. 11
99 5 1.33 1.33 -~200 .00
60 5 1.02 1.01 .01 23.43
45 & .79 62 17 40.58
30 5 &0 <26 .16 70425
BRIDGE NO. 12
90 'S 1.22 1.22 00 .00
60 & 1.02 <86 .16 16.50
45 4 87 . 5% . ' .33 28,57
30 4 .62 .24 .38 49.46
-79-



TABLE 27
DISTRIBUTION FACTORS
72 FT. WIDE BRIDGES

BRIDGE NO. 13

1.87 1.87 -.00 .00

ap 6
60 6 1.35 1.55 -e20 28.00
85 6 <96 1.03  -e07 48.50
30 6 30 .46 -e16 83.96
BRIDGE NO. 14
90 6 1.80 1.80 -o00 .00
60 6 1.43 . 1.37 .06 20.30
45 6 117 .82 .35 35.16
30 6 .70 .32 .33 ©0.88
BRIDGE NO. 15
90 6 1.76 1.76 -.00 .00
60 6 1.45 1.27 .18 17.85
45 6 1,22 .75 7 30.91
30 6 .82 .27 .55 53.52
BRIDGE NO. 16 |
90 6 1.63 1.63 00 - .00
60 6 1.19 1.25 <06 27.04
30 6 .31 .33 -e02 81.09
BRIDGE NO. 17 |
90 6 1.55 1.55 -.00 .00
60 6 1.21 1013 .08 2180
45 6 .96 .66 .30 37.76
30 6 Sk - .26 .28 65. 37
BRIDGE NO. 18
30 6. 1.49 1.49 .00 .00
60 6 1.27 .85 o2 15.02
45 6 110 _ .50 .60  26.01
30 6 .82 .24 .58 45,04

=80~



Table 28

MOMENT COEFFICIENTS (%)

“LEHIGHTON BRIDGE WITHOUT DIAPHRAGMS

LOAD CASEV
BEAM 1 2 3 6 | s 6 7 8 9
A 47.6| 30.8 17.5| 8.8| 3.3| 0.5| -1.1| -1.4 |-1.4
B 33.9( 34.8 31.2| 23.9] 16.1| 9.9| 5.2 2.1 | 0.9
C 15.2| 23.4{ 30.0| 32.2{ 29.8] 23.0| 15.5| 9.5 | 6.6
40D 4.1 9.4/ 15.5 22.8| 29.2| 31.3| 29.1 | 22.8 | 18.5
Eg E -0.4| 1.9 4.9] 9.5| 15.3| 22.9| 30.2 | 33.8 | 34.2
F -0.5| -0.3] 0.9] 2.8] 6.4| 12.4 | 21.2. | 33.2 | 41.3
A 42.0| 29.4 17.0] 9.0| 4.8/ 3.0| 0.5( 0.0 0.0
B 34.7| 34.5| 31.0| 21.7| 15.0| 10.9| 6.0 | 3.2 | 1.0
c 15.8| 22.0| 28.0| 28.9| 26.5| 20.9 | 15.4 | 9.3 | 6.4
§ D 6.8| 11.3| 16.8| . 25.0| 29.1| 31.3| 28.1 | 21.6 | 18.0
3| E 1.6 3.0 6.5 10.8| 14.3| 21.4| 28.2 | 31.9 | 32.0
R -1.8| 0.4 1.3| 450 8.3| 13.5 | 21.6 | 36.0 | 42.4
=81~




iy Sa g o8 o d o8 G s Ouw e e

Table 29

MOMENT COEFFICIENTS (Z)

LEHIGHTON BRIDGE WITH DIAPHRAGMS

.................... LOAD CASE

. .BEAM 1o 2 o3 oo s e8]
A 46.5 | 33.8 | 22.5 | 13.7 | 6.8 | 2.5 | -0.8 | <2.5 | -3.2
B 31.5 |. .29.8 | 26.6| 22.3.| .17.7.| .12.8. | .7.9.| 4.1 | 2.2
il c 17.6.| 21.7.| 24.5.| 25.5.| 24.3 | 20.9.|.17.0 | 12.4 | 9.6
ig D 6.6 | .11.9 | 16.7 | 20.8:| 24.0 | 25.2 | 24.4 | 21.7 | 19.7
E 0.5 | 4.0] 8.0 13.0] 17.8°| 22.2 | 26.6 | 29.6 | 30.5
F =2.8 | -L.2 ) 1.7 408 ) 9.4 | 16,471 2409 | 34.7 | 413
A |43.0 | 31.5| 18.8 | 11.0 | 6.5.] 3.0] 0.5 0.0 0.0
B 32.5 | 31.9 | 20.0 | 22.4 | 16.8 | 12.3 | 7.2 | 3.8 | 3.6
E c 15.8. | 20.4.| 25.6.| 26.4.| 24,9 | 21.3.| 15.4.| 11.0 | 7.5
E, D 6.8 | 11.3 | 16.8 | 23.0 | 28.5 | 29.4 | 28.1 | 22.2 | 18.0
1 & 2.1 | 4.0 | 7.7.0 11.5 | 13.2 | 19.0 | 23.1 | 26.6 | 26.8
F -1.3. | 0.4 |. 2.0 :6.3.|10.0 | 15.2.}24.0. | 26.7 | 43.6

=82~




LEHIGHTON BRIDGE WITH DIAPHRAGMS

Table 30

MOMENT COEFFICIENTS (%)

................... LOAD CASE ... .. ......................
Beax | 1 | 2| 3| 4| s | 6 | 7] 8| 9
a |a7.6 | 30.8 ) 175 8.8 3.3 0.5 -1.1] 1.5 | -1.4
B |33.9 | 3.8| 31.2.] 23,9 16.1.] 9.9 5.2.| 2.1.| 0.9
dc | 153 | 23.4 | 30.0] 32.2 | 20.8 | 23.0| 15.5 | 9.5 | 6.6
ER) 4.1 | 9.4.| 15.5 | 22.8 | 29.2 | 31.3 | 20.1 | 22.8 | 18.5
JE | =0.4 | 1.9 4.9] 9.5].15.3:| 22,9 | 30.2 | 33.8 | 34.2
e | -0.5 | -0.3.| 0.9 2.8] 6.4} 12,4 21.2 | 33.2 | 41.3
A | 45.0 | 34,9 | 25.4.| 17.0 | 9.7 | 4.5.|. 0.9 | -2.7 | -4.2
g 307 | 277 24,5.| 21.0 | 17.9.|.13.7 | 9.0.| 5.1.| 3.0
;g;cp. 19.2° | .20.7.| 21.8 | 22.5.| 21.2.|.19.0 | 16.8.[ 13.6 | .11.1
B p | 8.4 | 13,1 16.6 | 19.0.] 21.1 | 22.5 | 21.7 | 20.9 | 20.1
e | 13| 5.3 9.4 161|183 | 20,2 | 2.5 | 27.6 | 28.8
Fo | 4.6 | 1.6 .2.2.| 6.4 | 11,9 | 19.2.|.27.1 | 35.6 | 41.2
-83-




Table 31

LOAD DISTRIBUTION FACTORS IN A 4 -~ BEAM BRIDGE

24 FEET WIDE WITH AND WITHOUT CURBS, PARAPETS, AND DIAPHRAGMS

S = 8! — Q" L= 64" - Q"

0. of 1 1. "LIVE LOAD DISTRIBUTION FACTORS . ..
aded 2 5 Py |

o | geam e A @
| AT el e ey .98
B .86 . .87 .. 216 | .75

1 . A
c... . .86 . 87 a6 | .75
D .89 o1 ey .94
A 95 . RN-T: D S X < WU 1.05
B 1.30 .. C1.30. |22 1.20
2

c... 1.30. 1300 | 1.22. 1.20
D .95, T D 1.03. .| 1.05

(a) beams and slab only

(b) beams and slab with curb and parapet

(c) beams and slab with diaphragm

(d) beams and slab with curb, parapets and diaphragms

-84-




Table 32
LOAD DISTRIBUTION FACTORS IN A 7 - BEAM BRIDGE
48 FEET WIDE WITH AND WITHOUT CURBS, PARAPETS AND DIAPHRAGMS

§=8'"-0Q" L=64" - 0"

.........LIVE LOAD DISTRIBUTION FACTORS..... .

..(2)b4... .....

No. of
Loaded
" 1L anes

R S

..«86. . ..

o84 LU0

RS -7 S A

. 098 -.

1,29

1.36 |

136 .. 1421

.96 | B T Y}

| s | 1.8 | 1.27

1,50 . B R 1.44

1.5Y . | 1.4 ). 1.45

.96 1.00

B 1.33 1,31 .. 1. 1.25

1,51 150 1.45

1,57 1,57 L. 1.54 .

(@)
(b)
(c)
(d)

beams and slab only
beams and slab with curbs and parapet
beams and slab with diaphragms

beams and slab with curbs, parapets and diaphragms

- =85-




Table 33

MOMENT COEFFICIENTS AT SUPPORTS (%)

CONTINUOUS BRIDGE

75% - 100' - 75° 6 Beams s = 7' - 2"

R LOAD .CASE . ... .........................

iBEAM | 1ol 20 b3 e 5 o6 ] 8.9
A | 46.65| 27.91] 14.08] 5.60] 1.18] =32 =26 | .32 | 1.62
B. 32.64 .36;23 32,54 | 24.96| 16,75 | 9.62| 5.12| 2.31| .79
c 14.77] 24,161 .31.95| 35,37 |.32,07 | 24.78 | 16,57 | -9.08 | 3.73
D | 3.73| :9.08( 16.57 24,78 | 32.07 | 35037 | 31,95 | 24.16 | 14.77
E .79 2.31] 5.12| :9.62].16.75|.24.96 |.32.54 | 36.23 |.32.64
F 1.62]  .32| -.26| -.32] 1.18| 5.60| 14.08 | 27.91 | 46.65

. _ Tablef34' _
MOMENT COEFFICIENTS AT MIDSPAN (%)
CONTINUOUS BRIDGE
75' - 100' - 75' 6 Beams s = 7' - 2"

................................. LOAD CASE. . . ... . . ....................

BEaM. | 1| 2 | 3 { 4 { 5| 6.1 71 8 | o
A 45.44 |- 28.87| 16.38| 8.49| 3.84| 1.27| .16 =.07| . .19
B .| 33.79] 35.39| 31.27| 23.36| 15.59| 10.05| 6.08] 3.12| .87
c 14.82] 23,00] 30.51| 33,56/ .30.58| .23.27).15.60| 9.70| .4.89
D 4.89( . .9.70{ 15.60{ 23.27| 30.58| 33.56| 30.51] 23.00 | 14,82
E o87| . 3.12| 6.08| 10.05| 15,59 .23.36] 31.27|.35.39 (33.7
F o19] =07 .16 1.27| . :3.84|. 8.49|.16.38|.28.87 | 45.44

-86-
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(a) I-Beam Bridge

D

Spread-Box Beam Bridge
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(b)

Fige 1 Beam—Slab-Bridge Cross~Sections
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Fige 4 Plan and Section of A Right
and A Skew Bridge
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(a) Quadrilateral Element

I J

r— > ") —
A
h
B

LT s'(

- £ -

1 |

r4 (b)_ Web Element

24(?¢;¢§_ — | 4 : -=J

' (c) stiffener Element
Z

Fig. 5 Basic Finite Elements Used in
the Modeling of Bridges
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Fig. 6 Vehicular Loadings
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MOMENT COEFFICIENTS (0/0)

s0.0

5N
Q
o

- b D
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--60 DEGREE SKEW
--45 DEGREE SKEMW
--30 DEGREE SKEW

—
Q
o

TL XL &L

AASHO-6 SP= 4 FT 10 INS L=120 FT O INS  S/L= 1/25
24 F1.WIDE [NFLUENCE MOMENT FOR BERM  C

Fig. 7 Influence Lines for Moment - Beam C

(Bridge No. 1)

w9




i

MOMENT COEFFICIENTS (0/0)

50.0

e --90 RIGHTBRIDGE
e --45 DEGREE SKEMW
a —-30 DEGREE SKEW

40.0

30.0

20.0 S R

10.0 . \\\\M\\

T O LLLW

24/42 SP= 4 FT 10 INS L= 72 FT O INS S/L= 1/16
24 FT1.WIDE INFLUENCE MOMENT FOR BERM c

Fig. 8 Influence Lines for Moment - Beam C
(Bridge No. 2)
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MOMENT COEFFICIENTS (0/0)

50.0

n —90 RIGHTBRIDGE
o --45 DEGREE SKEM
» --30 DEGREE SKEM

40.0
30.0

JZaRY
IR

10.0 5

TXLXLX

20/30 SP= 4 FT 10 INS L= 38 FT G&INS S/.= 1/8
24 FT. WIDE INFLUENCE MOMENT FOR BERH 0

Fig. 9 Influence Lines for Moment - Beam D
(Bridge No. 3)
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MOMENT COEFFICIENTS (0/0)

50.0

. ol
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=30 DEGREE SKEMW

w
Q
.

Q

T 1 1

ARSHC-6 SP=6FT O INS (IsI20FTOINS 8/= \VI@
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Fig. 10 Influence Lines for Moment - Beam C
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Fig. 11 1Influence Lines for Moment - Beam B
(Bridge No. 5)
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MOMENT COEFFICIENTS (0/0)
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Fig. 12 Influence Lines for Moment - Beam C
(Bridge No. 6)
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MOMENT COEFFICIENTS (0/0)

°0.0

i
o
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w
o
o
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--90 RIGHTBRIDGE
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Fig.

13

Influence Lines for Moment - Beam B
(Bridge No. 7)
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MOMENT COEFFICIENTS (0/0)

50.0

.

-
®
o
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Q
Q
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Q
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o
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o
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TABLE p
LIST OF BRIDGES
N8 SPACING LENGTH
6 57.60 120.00
6 57.60 72.00
6 57.60 38.40
5 72.00 120.,00
5 72.00 60.00
5 72.00 4L2.00
4 96.00 120.00
4 96.00 64.00
4 96.00 40,00
11 57.60 120,00
11 5760 84.00
11 57.60 48.00
9 72.00 105.00
9 72.00 60.00
9 72.00 42.00
6 115.20 96.00
6 115.20 57.60
6 115.20 48,00
i6 57.60 120.00
16 57.60 57.60
16 57.60 38.40
14 66450 110.80
14 €6.50 66.50
14 66450 38.80
12 78.50 114.50
12 78.50 65.50
12 78.50 39,30
9 108,00 108.00
9 108,00 54.00
9 108.00 45.00
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SEAM SIZE

AASHO-6 -

24742
20730
AASHO=-6
20739
20730
AASHO=-56
24/45
20730
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24748
20730
28763
20739
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AASHO=-5
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AASHO=-6
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« 00867
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« 2000
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« 0571
«100C
« 0571
«1000
«1429
«10C0
1667
«2000C
« 0400
« 0833
«1250
« 0500
« 0833
1429
« 0571
«10030
«1667
«0833
« 1667
« 2000
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