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SUMMARY

The 1973 AASHTO Standard Specifications for Highway
Bridges introduced the requirement that "In no case shall an
exterior stringer have less carrying capacity than an interior
stringer". This statement resulted from the concern that many
original exterior stringers became interior stringers when
bridges were widened. Since current specifications are used
when rating the live load capacity of existing bridges, this
newly introduced requirement has in some cases resulted in an
unnecessary reduction in live load ratings. This study exa-
mines a number of cases in which the exterior stringers are
lighter than the interior ones and illustrates the effects of
the new provision. The report concludes with a reccmmendation
for an exemption provision from this requirement in the appro-
priate article of the Manual for Maintenance Inspection of
Bridges, 1974, 2nd ed., AASHTO.
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LIVE LOAD RATING OF SHORT SPAN HIGHWAY BRIDGES
AS CONTROLLED BY THE EXTERIOR GIRDER

by

H. L. Kinnier and Furman W. Barton
Faculty Research Engineers

INTRODUCTION

The 1973 11th ed. of the American Association of State
Highway Officials [AASHTO] Standard Specifications for Highway
Bridges introduced the requirement that "In no case shall an
exterior stringer have less carrying capacity than an interior
stringer'". This new requirement, along with the instructions
in the Manual for Maintenance Inspection of Bridges, 1974 to
conform to the current AASHTO specifications in the live load
rating of existing bridges, when taken literally, as is often
the case, causes an artificial and frequently an unnecessary
lower rating of the live load capacity than if a rational con-
ventional live load rating is calculated. Therefore, it appeared
worthwhile to review the relative load carrying requirements
of interior and exterior girders and to determine the effect of
rating bridges according to the new AASHTO requirement on ex-
terior girder design.

A study of the minutes of the 1969 and 1971 meetings of
the AASHTO Operating Committee on Bridges and Structures re-
vealed that the new requirement evolved from the bridge engi-
neers' anticipating the widening of many bridges so as to make
exterior girders become interior girders. While it was recog-
nized that this requirement may reflect a very prudent decision
governing the design of new structures, it was believed that
the requirement also might impose an unnecessary limitation on
ratings of existing structures where the exterior girders have
less carrying capacities.

OBJECTIVES

The objectives of the study reported here included 1) the
determination of the effects on live load ratings of high-
way bridges of the requirement concerning the carrying capacity
of exterior girders in the 1973 AASHO specifications, and 2) the
preparation of a recommendation to the American Association of
State Highway and Transportation Officials for omitting this
provision in the instructions for rating live load capacities
of existing highway bridges in the next edition of its Manual
of Maintenance Inspection of Bridges, if such a recommendation
were found to be justified.



3926

BACKGROUND

Distribution factors for proportioning live loads to
stringers in short and intermediate span highway bridges have
been a matter of concern and a subject of discussions among
bridge design engineers for a number of years. The subject
frequently has been on the agendas of the AASHTO Operating
Subcommittee on Bridges and Structures, and in 1970 the High-
way Research Board published NCHRP Report No. 83, "Distri-
bution of Wheel Loads on Highway Bridges'", authored by Pro-
fessors W. W. Sanders, Jr., and H. A. Elleby of Iowa State
University. That report presented the results of an exhaus-
tive survey of the many experimental and analytical studies on
the subject of wheel load distributions to bridge elements
including stringers. Sanders and Elleby concluded the report
with recommendations for revising the sections of the AASHTO
bridge specifications concerned with wheel load distributions.
They suggested that the AASHTO specifications, although simple,
were somewhat conservative, and they recommended distribution
factors in a somewhat more complex form. It was felt the re-
sulting economy justified the use of more complex live load
distribution equations. Other investigators, including the
authors of this paper, have found in numerous experimental
bridge tests that the percentages of the live load carried by
stringers were always considerably less than those required by
the AASHTO specifications. To quote the results of two field
tests:

1. A 65'-0" (19.83m) clear span slab and
stringer bridge with 4 stringers spaced
at 7' - 8" (2.34m) on centers resulted in
a maximum of 44.6% of a line of wheels
being supported by an exterior stringer
against 64.8% required by the AASHTO
specifications.(l) The maximum deter-
mined experimentally for an interior
stringer was 36.4% for a line of wheels
and 69.8% was required by the specifi-
cations.

2. A 60'-0" (18.30m) clear span slab and
stringer bridge with 5 stringers spaced
at 5'-7" (1.70m) on centers resulted
in a maximum 43.5% of a line of wheels
being supported by an exterior stringer
versus 50.8% required by the AASHTO
specifications. The maximum determined
experimentally for an interior stringer
was 31.5% for a line of wheels and, again
50.8% was required by the specifications.tz)



The five most recent editions of the AASHTO bridge
specifications (7th ed., 1957; 8th ed., 1961; 9th ed., 1965;
10th ed., 1969; and 11th ed., 1973) have specified distri-
bution factors for ex%erior and interior stringers in essen-
tially the same form.(3) Briefly, these are as given below:

Interior Stringers:

Typical distrihution factors for interior stringers
generally range from $ to S, depending on the type of stringer.
For example, the distribution factor for a concrete deck on

a steel stringer is 5—5 for S <10' (3.05m ), where S is the
average stringer spacing in feet.

Exterior Stringers:-

Distribution factors for exterior stringers are generally
prescribed to be

2 for S < 6' (1.83),
and
S
T+ 0.255 for 6'(1.83m) < § < 14'(4.27m)

Since the 9th (1965) ed. of the AASHTO specifications, the de-
signer has been permitted to increase the allowable stress 25%
when the total load on exterior stringers includes a combination
of dead load, sidewalk live load, live load, and impact. All of
these requirements are minimum distribution factors, and the ex-
terior girder live load must also be checked for the load re-
sulting from simple beam moment about the first interior support.
These distribution requirements have been found to be quite
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conservative, as pointed out by Sanders and Elleby in NCHRP Report

No. 83, and also by the authors in the examples quoted above.

However, in addition to the requirements summarized above,
the present 1973 11th ed. of the A4ASHTO Standard Specifications
for Highway Bridges,.as noted earlier, is the first edition to
include the requirement that "In no case shall an exterior
stringer have less carrying capacity than an interior stringer",

in Article 1.3.1(B)(2)(a). As revealed by a review of the minutes
of several meetings of the AASHTO Operating Subcommittee on Bridges
and Structures, and confirmed in discussions with several committee
members, the subcommittee's concern has been the increasing number
of bridges in the U. S. highway systems that have had to be widened,
thus transforming what were formerly exterior girders into interior

girders. This provision eliminates the requirement of modifying
existing exterior girders as they would already have the same
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carrying capacity as an interior girder. While this is a very
prudent decision governing the design of new structures, its
application to the rating of existing bridges may, in some in-
stances, impose an unnecessary limitation on the ratings of
those structures where the exterior stringers have less carry-
ing capacities than the interior stringers.

An important element in the design of exterior stringers
is the amount of the dead load of the curb, parapets, railing,
posts, brackets, etc., that is supported by the exterior stringers.
Also, the light exterior girder depends upon the relative place-
ment of the stringers. Nevertheless, this situation of smaller
exterior stringers is a very common one and exists extensively
throughout the U.S. in bridges built during the early part of
this century.

All of the foregoing comments have a direct relation and
an impact on the biannual live load rating program required by
the 1968 Federal-Aid Highway Act. The present guide for rating
bridges is the Manual for Maintenance Inspection of Bridges,
2nd ed., 1974 prepared by the aforementioned Operating Sub-
committee on Bridges and Structures. (4 Article 5.1.2, p. 31
of this manual informs the bridge inspector that '"the current
standard specifications used for the design of new bridges shall
be used as a guide'" in rating the older structures for live load
capacity. The awkward situation in which the bridge inspector
is placed is immediately apparent. Under these instructions,
the larger interior stringers are theoretically reduced to the
lesser carrying capacity of the exterior stringer, and the
bridge's live load rating is artificially reduced to a smaller
capacity than it can actually safely carry. It is true that
later statements in the manual, also on p. 31, allow that an

engineer, based on his knowledge of the condi-
tion and performance characteristics of a
bridge under traffic, may make a judgement
that the action of a member within the struc-
ture is not consistent with the design con-
cept of the controlling specifications. In
this situation, he may modify the design
criteria within safe limitations and following
sound principles of engineering mechanics

base his capacity analysis for the member on
its known action under load. Deviations from
controlling specifications shall be fully
documented., (italics added)

This last paragraph provides a professional engineer
a legal escape from the use of the current AASHTO specifications
in rating a bridge. On the other hand, engineering technicians
many times are charged with the much more frequent inspection
and rating of bridges that have recently been made mandatory,
and they are certainly going to be reluctant to make exceptions
and depart from the spelled out procedures in the Manual for
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Maintenance Inspection; 1.e., they are very apt to rate the
bridge as though all of the stringers had the same carrying
capacity as the exterior stringers.

In view of the implicit contradiction between the in-
tent of those parts of the AASHTO specifications and the
guidelines for bridge rating which deal with exterior stringers,
it certainly appears desirable to resolve this situation by
modifying either the AASHTO specifications or the manual for
bridge rating to bring the two into conformance. At this time,
it appears more appropriate to slightly modify Article 5.3.1
in the manual for bridge rating. While such a modification
is obviously a logical step, it seemed appropriate before
making such a recommendation to determine the effect of the
current AASHTO provisions on the rating of actual bridges.
Accordingly, a brief study was undertaken to provide such a
determination.

METHODOLOGY AND RESULTS

Thirteen bridges, five with steel stringers and eight
with concrete T-beam stringers, were selected for study. In-
ventory ratings of these structures were calculated based on
the capacities of only the girders. The results of these
analyses are presented in Table 1 and the detailed calculations
are shown in the Appendix. The first column indicates bridge
type and span characteristics. The figures in the columns
designated (1) and (2) are inventory ratings (H-loadings) based
on only the exterior and interior stringer, respectively.
Column (3) is the corresponding rating of the interior stringer
if it is modified, consistent with AASHTO specifications, to be
the same size as the exterior stringer.

The effect of modifying the interior grider on bridge
rating 1s illustrated by the ratios in columns (4) and (5).
The ratios in column (4) refer to the reduction in capacity
considering only the interior stringer, while the ratios in
column (5) refer to the reduction in capacity of the modified
interior stringer compared with the exterior stringer capacity.
Entries in these columns indicate modification ratios ranging
from 0.42 to 1.75, These figures indicate that adhering to
the requirement for stringer reduction may result in a signi-
ficant, but artificial, reduction in the rating of existing
bridges.

Many states — perhaps most states, including Vir-
ginia — have noted this new requirement concerning exterior
stringers in the 1973 specifications and its practical inappli--
cability in rating older slab-stringer bridges, and have issued
instructions to their personnel to ignore this requirement.
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TABLE 1

INVENTORY RATINGS
(H-Loadings)

(@D) (2) (3) () (5)
Bridge Exterior |Interior |Mod. Interior|(3)/(2){(3)/(1l)
Stringers|Stringers| Stringers(a)| Ratio Ratio
SC-24-150-18"'-9"¢P)
St. Through Truss 22.4 29.7 21.0 71 .94
SC-24-90-15"'-Q"
Low Truss 18.8 29.1 17.8 ‘ .61 .95
SM-24-105=-15"'-0Q"
Low Truss 14.9 20.1 4.0 .70 .94
SC-24-40
Steel Beam 13.7 26.1 14.8 .57 1.08
WS=-26-=55
Steel Beam 8.9 21.5 15.6 .73 1.75
C-24-25
_ Reinf. Concrete 31.3 38.9 16.5 .42 .53
C-24-30
Reinf. Concrete 38.5 28.0 19.86 .70 .51
C-24-40
Reinf. Concrete 28.3 25.6 18.1 .71 B4
C-30-25
Reinf. Concrete 24,1 31.9 18.6 .58 .77
CBS-24-25
Reinf. Concrete 10.9 21.7 9.5 JUh .87
CBS-24-30
Reinf. Concrete 15.5 22.9 12.0 .52 .77
WC-24-30
Reinf. Concrete 19.1 17.2 13.9 .81 .73
WC-26-=40
Reinf. Concrete 17.u4 31.6 18.0 .57 1.03

NOTE: Inventory Ratings

(124 MPa).

are based on 0.55 yield stress, 18,000 psi

(a)Interior Stringer modified to size of Exterior Stringer.

(b)sC-24-150-18'-9" indicates a 2u' (7.32 m) roadway width, a
150" (45.75m) truss span and an 18'-9" (5.72 m) panel

length.

6
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However, this new insertion in Article 1.3.1 (B)(2)(a)
concerning exterior stringers has been a source of concern for
a number of persons charged with the responsibility of rating
older highway bridges.

RECOMMENDATIONS

It is recommended that the AASHTO Operating Subcommittee
on Bridges and Structures give serious consideration to exempt-
ing this provision in the Specifications for Highway Bridges
when preparing the sections concerned with rating bridges in
the next edition (3rd) of the Manual for Maintenance Inspection
of Bridges.

The authors suggest that a very adequate clarification
of the intent of the Manual for Maintenance Inspection of Bridges
could be accomplished by simply adding the following sentence
at the end of Article 5.3.1. "The requirement of the AASHTO
Specifications for Highway Bridges in Article 1.3.1(B)(2) that
exterior stringers have at least the same carrying capacity as
interior stringers shall not apply to the rating of bridges".
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APPENDIX D3

STRINGER ANALYSIS
(Calculations are based on conventional elastic theory using a ratio of elastic modulus
of steel to elastic modulus of concrete (n) equal to ten [AASHTO specificatioms,

assuming £ = 3000 - 3900 psi }). Calculations for five steel stringer bridges and eight
concrete t&e-beam bridges follow.
-
- . * = e .
A = Average stringer spacing fLL(MOD) zzizﬁzed live load flexural

B = Effective flange width (for steel
beam bridges, B=A) L = Effective span length (for steel truss

bridges, L = Panel length)

DLW

Dead load weight

P = Maximum wheel load
DLM

‘Dead load moment

Sg Section modulus of exterior stringer

fDL Dead load flexural stress

SI Section modulus of interior stringer

£ * = Modified dead load flexural

DL (MOD) . e
stress SI(MOD)* = Section modulus of modified

interior stringer

fLL = Live load flexural stress

*NOTE: The modified interior stringer means that the interior stringer is assumed to
be the same size as the exterior stringer.

Exterior Stringer Interior Stringer

The uniform dead load weight (DLW) is ob- DLW = K/ft.
tained by applying simple beam moments

about the first interior stringer and DIW x L2
dividing the result by the stringer DIM = —* X = - ft.-K
spacing. 8
DLW = K/ft. e ksi
S
2 I
DIM = QLE§§_L_ = ft.-K
The dead load flexural stress, assuming the
DIM x 12 interior stringer to be the same size as the
fDL = -——EET—— = ksi exterior stringer (modified):
£ _ DIM x 12 _ .
DL(MOD) = —g.  ~ — Kksi
E

For concrete tee-beam bridges substitute

-Al-
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Exterior Stringer

Interior Stringer

/4 P

| 12.25" I 1.75'
!
L L |--¢ of spa-ni

; .

The live load moments (LLM) were inter-
polated from the AASHTO Specifications
for Highway Bridges, 1973, Appendix A.
The effective live load moment (Eff.M)
was obtained by determining the reac-
tions at supports when wheel loads are
placed on the span so as to produce
absolute maximum moment (impact and
distribution factors included;
fallowable = 18 ksi). For bridges
with spans less than 14.5 feet, omne
load of P was placed at the centerline.

LLM = ft.-K
£y = LLMSx 12 . Ksi
E
Eff.M = (in terms of P)
1o-£y = Eff.?Ex 12

Solve for P:

P+ P/4=H Loading

LIM = ft.-K
_ LM x 12 _
fLL 5, ksi
_ LM x 12 _ .
£ L vop) S kel

For concrete tee-beam bridges, substitute
SI(MOD) for SE-

Maximum Loading:

Eff.M = (in terms of P)

_ Eff.Mx 12

S1
Adding the total loading on the span gives
the maximum H-loading:

lS—-fDL

P+ P/4=H Loading

Maximum loading, assuming the interior
stringer to be the same size as the exterior
stringer (modified):

L8-f _Eff.M x 12

DL (MOD) Sg

For concrete tee-beam bridges, substitute
SI (MOD) for SE.

P+ P/4=H Loading
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fo = 28475 =5/5ks)
_/2RIIXIZRIO |
FLL(MOD)‘ /6?8;/ —81 9& KS/

-A8-

Ma.X/ mum Zoa,o//n )

EFAM= 0. 20 P
/0 2OPX/2X)O

P=3,] %78
3./ +7.8 = #38, ?Zoao//nj

For Moo/ In7 57‘)’//7\761’,'

/698, ]
Pz /3.2 %223

/3.2 +3.3 = 4 16,5 Load,ng
~/




099495

S?"aﬂJa/a/ Ren fo/cea/ Concre?Le E//a/ae (C- ,2‘7 ?ﬁ)

L= 3/25 A= 723 B=723"

S Se —252& O 522999.8/n°

Szemony © 2.«82 S’ (For ex/b/a.na?"aﬂsj reter 72/::3_7@5 Aland42)

ExZerior S f'r/i;?efs
DLW= /. 307 K/FT

S
o= LT gé"“) =/59. &ftx

/1596 x)Z X0

Fou

Tolevior Sfr/njer::
DLW? 1,300 x )i+

2
DL = £399XC125) . 1557k

/58,7 X/12X /0
2749.8

-~
-

= 1887 x12 X /0
2382.5

fvumn) =799 ksj

28260 6.77K3/
LIM = 102, 90 FFkK
£z 102,90 X2X10 _ 435,
Lt 2826.0
EfEM= 8. 58 P
_ B.SBP X2 x/0
/8-6177 - ‘2826:0

pP=308.,%%77

308 + 77 =//38,5'Zoao//;:)52

Fovr HI5-44 Loading.

LiM= 15195 F7~K
/S/ 98 X1ZX/0_

Fu® T 2949.8

= 15/95x/2X/0
/1648, ]

éhQS4K5/

’s.mwaz) =1.6SKS)

Maximum Zoaaj/»fﬁ

EfFM= /267 P

/267 PX)2 X /0
2?77.8

/8-6C. 46 ~

P*22.9.) Ay
22,94 +56 F ,yza,ozoac/mj

For Mod. ITnt. S?"r/(yﬂr.

/8- 799 = 12,67 P x72x /0
2382.5

P57 @ %339

1577 £3.9 = K56 Aoa.o/m?

-A-Q—-
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S7tandard Pentorced Concrete Bridae (C-z9-90)
L= 9,25 A= 723" B =723 5p=3623,0n" Sp=9906.6in>
Srcmopy = 37/3./ 7% (For ey:/ana 7"/0,-45) reter 7‘5/3a7€5 Al andA2)

ExTerior Stringers

Loteror Stirngers

N
DLW = ) 308 K/ff'

v
DLW = 1921 K/FF

2 /92 x($/25)°
DIM = /,308§(¢/,25) - 278,28 Doy = 5 2302,2 Ff«
302.2 X /2 X/0
- 2782 X/2xX/0 _ - =
7CDL 3663,0 = G20Ks/ 7C_DL SS90, ¢ B.23 Ks)
LLM=)92.57 F1-K _302.2x12x10 _
- P cromy =977 Ks1
y: 192,57 X/2x/0 _ 447 Mabd) 37/3./
= T 7.6/ KS)
LL 3663,0 For HIs-24 Zoa_c///ﬁ /
EfEM=//.88P LIM = 2/0.59 fF-x
//,88PX/2X /0
— = = /0,859 X/IZ XIO _
_ -
P =226 ] /‘7 5.7 = 2/0.59 %12 X0
226 +5.7° #2283 Zoac///)q LLermop) 37/3,/ GBS
) [
/Va.xw;am Zoao//:vj .
ELAE M= )59 P
I759P x/2X/0

/8-823= F906, &

P205 '%=5/

20,5 + 5,/ =H256 Aoaa:fnj

for Mod. Trn. Shinger,

759 PXI2X/O
S7/3,/

/8B-9.77=

—
—

P: /4'5— /'
/4) 5 7‘ 3/6

-
-
~—

H*&V

e
I
,/

H /8 Zoadﬁ/?? i

-AlO-
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SHanda rd Resntorced Concreie Er/é e (C-30 -.25')

L226.25" A=G, 96" B= 700" 52 67,7 3 532977.0m°

Sremeny = 1797 10> For ex/b/anaﬁcwsj reter Fo Pages AlandA2)

ExTerior Stringers
o

L nleror S7ringers
>

DLW = /407 K/F7-

DL W= 1276 K/FH-

2 .
2 1.2 76 X (26,25)°
DL = LPO7 )‘8(24’25) 2/2.2 F-<{| DL = 3 “109.5 Frx
£y, = LRIRZXIZXIO - g49.s, L0997 x/IRX/O _
ot /6 7617 o 27,70 596 &S/
LIM=81.59 FF-K L1099 X/2X/0 _
[ o SL59x/2x/0, Bonery J7/9.9  F67KS)
0o ~8.89 K5/
/6767 For H)5-94 Zoac///}j ;
EHEM= 6,777 LiM=1/9 59 f~K
_ G T7TPX/2X/0 | s - //7.57 )</2></0:5
B-8.67 = 76 7 i >477.0 LIIKS )
2= ,93 ? =48 59 x/2 X0 _
, A _ Feremony /7/9,9 "8.35ks)
/73 +4.8 =H29,/ Zoa.o(%q
J Ma x)mum Zcu:/my:
EFAM= 9292P
_ 2.92P x/2 x}0

Pz=255 | B=¢9
25,5 ¢, 9 =H3/, ?loa.o/mj

For Mod. ITnl S f//rz?er,'

J8-767 = 7.92P x /2 x/0
/7/9.%¢
P=/9.9 | 77.;—*3,7

/49 +3.7 = # /8.6 Loading

-All-
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Srandard RemForced Concrete Bridae (CB5-24-25)
L=22625 A2 5.96" ) B¢ 0% ) Sgz 9/ 2m> Sp7 #9757
Sremery =S 790.7 in3 ( For e)yb/aﬁaﬁaﬁ:«

J yeter 72 Pages AlandA2.)

ExTevior Strinaers
7

DW= /,080 x/r’#‘
2
pup = L2982 ’;(26'25) =3 OfF

ez 7"@ /oy 57"///3; ers

DL W= 9,883

D= 2E83x(2629) 5 1.
8
= 230X /2X10 _ 76,/ X 12 X/0
= =/2.28Ks/ = 4 = 6,99 X5
bL 3/). 2 bL /997, 5 ' /
LL = é ’ 7‘—- -~ ,
M 0,17 F1K B erony’ 76 /9x 12 X0 _5 70 s/
= ©0,/7 x)2 x /0 7490,7
7CLL =792 K3/
?//.2 for HI15—<94 Zaaoéﬁ J
EHFM= £99 P LIM = 103,19 £7-K
_ $99P x12 x /O
/8—12,25 577 3 £, = /03,/9x/2;</0:8’27k5l
2 /%975
P87 @ %=22
= /03,/9 x/ZX/O _
8,7.71_2’2 :/7//0'9 Zaa’a//”q 7CLL(/V70D) —/E/éKS/
[

740.7

- Max)mum Zao.a///m N

EFF M= 8.56P

E.5GP x/2 X /0

/2975
P=179 %= 93

B =609 =

For PMlod. a7 Jfr//f?e/.’

I8-9 70 = B,.56P X/2 x0
9%0,7
P76 | %3219

)79 L3 = H2 ,710a_c//%j

76 /9 = /77'5400,0//»0/77

-Al2-
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57‘an0/a.rc/ 7\>emrorcec/ C’ancrcfe_ Er/o/qe (CBJ 29-30)

L=3/25"

e 5% 1 B6.077 Sg=

/45/ 8’ ST 2095.61m°

Srimopy* /¥ 79 ¢ In //'0/ ex/o/a/)af'ons re fer 7‘2;/217@5 Al axdAz)

EX Ferior 57"///77'3/5

T nTeror S 77//74 ers

DLW = 1156 x/f?‘-
- 1156 x

DLM * 281011 rn

‘ %T - /A7/;/ X /2 X /0
DL

=//bb KS)
/9578

LIM= 9974 F7-«
- 99.7¢ x/2 x/0
/95/ 8

LL :8,27/<S/

N
DLW= 0,985 K/t

pim=o 785‘(;((3/,25‘)_/2& > Gk

fch_: /:?C):JZ )<‘/;Z X /C? =‘£o639>ﬂﬂ5/
2095, @

DL(MOD) /479'4

EFFAEM= 6,18 P

/8'//;@(0: é,/é/"x/ZX/a

/95/,8
P29 % =3/

/2.9 #3,/ = H /5.8 Loading

For KIS -4 Zoa.a///)j N
LiM = |71.0 7K

£o= /7.0 X/2 X/0
lL
20956
_/7).0 X)ZX/0
1979. 4

= 979 Ks/

7C

LL (~MOD)

=587 ks/

Max1mam Zan/my ;

ESEM= 7059 P
1059 Px/2 X110
2095.6

P63 | %10

/8-=6.89 =

/8.3 + 46 =ﬁ22.910aa//nj

For Mod. ITn7 Sfr/njef’
/0 SPP x /IR X /O
18-975 /479, 9
P96 ; =29

%6 7‘—27! A//Z&Loadlmg

-A13-
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SHandard Remtorc ed Concrete Eﬂé)e (W -29-30)
L3325 A= 7.88°, B=7.6]"  Ser2V08.515% 5772/69.30°
Stimony = 1799 7 (For ex/b/a/m 7‘7044:)/ refer f'ofcajes/l/ and A2.)

E X 7"er/or S 7"}’//%7&/:,
v

Tlerior S7v /zﬁ eys

DLW = /.599 x/ff
2
e = L899 x(3,25)°,

L= /89, ] %X /2 X /0
DL

08,5 /0,76 Ks/

LIM = )33./6 -k

£ = 133./6 X /2 X/O
LL
2/08.5

= /S8Ks/

DLW?= /.230 k/FT

2
DLz L2390 ’;(5’/‘29 = 50,6 14

fp, = [OC XIZXIO - g 55 4
/643

- /0.
f;l.(mob)- &DéX/ZX/C):?.O/kS/

/999. 7

EHM=83z2 P
/8 -/01 76 =

E32Px )2 xX/0

2/08.5
P=153 %=38

/53 3.8 = }/9./ Loading
~

-Al4-

For K/5-97 Loadira:
LIM= 215 2) f?‘vj

7Cu_: 2/52/)(/2)(/0://:93%5/

21693
. = 2/52/ X)2X/0 _ )2.9)Ks
LLiMod) /799, J
Maximum Load, 7"
EFANMZ/SHIP
/3,49 PX 12X /0
/8-832 = T 753

P=/30 %<9z
[Z0+92 =HITZ Loaoénj

For Mod. Ir7 57‘///\776/.’

|B~9,0) = /IS FIP X2 X IO

1799.7
P/ Zr = /71/3,94’0&(7})‘77
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Standhrd fReinforced Concrele Bridae (Wc-26~50)
L=9)28 j A=¢,17", B¢ 25:‘ S éﬁO/.amf'sf’- 724‘;7:7/0,3
St tmony 3/6o, 7//73 CFor e,K/D/Qna—ﬁoﬁ'.SJ reter 7‘c'>lz>a.qes Al a/?d’AZ.)

Exerior STvingers
[
DLW = /.9849 K/FT
DLM = (767 6" @25, =3/5.6 Ffx

L= 3/5.6 X/2 X/0
dL

320/.8 =1).83 Kks/

LIM= /79,38 Ik

320/.8

Inlerior ST r/nqe)ss
v

DLW = ).209 K/FT-

A !

- /209 X61.25) L 555944,

8
7[1>L - 28572 Xx]2X/0 =723 x5/
72697 ;
Forcaony <2522 XZXID - g 24 ks
366, 7

EFEM= 188 P

5 = /882 x/2x/0
320/.8

P59 G55

/&= 7.8

139 +3.5 =}/7.4 Loading

Fer H15-99 Zoa.o///)j.’
LIM=292.47 FTK

7£LL - 292,67 X /2 X /0 =6, 82k5) |
Y2697
. 29267 X/ X110
Fescmon® 273/574, 7 raoss!

Maximum Zoa.o///?jf
EFAM= 1577 P

J8-7.33 = 19./7 PXx/2 x/0
J2469.7
P=253 %563
253 +6/3 =ﬂ3/,élodﬁ
Faor Mod. Tn7- Sfr/ﬁﬁer:
G- 9 7g = LI/TPXIZX/0
3/66.7

P=i44 %23

(1.4 F3 L ~ ﬁ//ﬁ,ﬁiaaﬁ/m{;
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