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Up to about a gquarter of a century ago, structural
engineers have looked upon continuous bridges with dis-
favor. Continuous structures were considered bad prac-
tice. But since that time, the prevailing attitude has
changed, and continuous bridges are now being quite
generally accepted as the full equivalent of other types
where field requirements in erection, or where a saving
in material, justifies their use.

Several factors are regponsible for this changed
attitude. In the first place, the uncertainties of
analysis and the apprehension concerning the initial
ad justment, have been both removed; the former by & more
thorough grasp of struetural relations, and the latter
by increased construetive skill., Then too, practice
has served to emphasize the proper economies of con-
strained types of structures; and this, coupled with
the increased recognition given to rigidity in service,
has helped greatly to remove the predjudice against
continuous bridges.

Further, the popularizing of mechanical stress
analysis for use where direct calculation has proven
too complicated, has not only removed an obstacle to
proper proportioning and practical design, but has also
supplied engineers with an eje-picture of deformations,
and thﬁs bettered his conception of how movements at

the supports or abutments may influence the stresses.



Then again, the change from the use of pin-connections
to that of riveted connections for bridge trusses has had
its influence. In the o0ld days when pin-connections were
the rule, members eﬁbject to a reversal of stress had to
be made so as to be adjustable, then in erection drawn
up to initial tension of an unknown amount. The un-
certainties attendant upon such an arrangement opposed
its use for main members and so the continuous bridge,
with its reversals of stress, was looked upon with
disfavor. However, when riveted connections replaced
pin connections, this objection was eliminated and so
the prejudice could no longer exist.

Accordingly, although steel design still shows a
leaning toward the simpler statically determined types
of structures, the continuous strueture is graduelly
coming into its own, and with the progressive weakening
of what remsins of the old influence, we may look forward
to a more rapid extension of continuous structures.

Tt is then with this objeoct in mind that the
following thesis is presented: To illustrate the elastic
load-deflection method of stress analysis for a oon-

tinuous bridge.



The bridge selected for investigation is a con.
tinuous two-span riveted Warren truss highway bridge
now under construetion. It is being built over the
Missouri River at St. Joseph, Mo., about 1/4 mile south
of the combined railway and highway bridge operated by
the St. Joseph and Grand Island Railway.

Among the salient features in the design of this
gtructure are the application of continuous trusses to
relatively moderate span lengths, and the liberal use
of gilicon steel. A comparison of the continuous trues
with two simple end-supported spans showed a saving of
approximately $25,000 or about 7% of the cost of the
main bridge. The uee of gilicon steel wherever the
size of the member justified its use resulted in a saving
of $37,000. A study of the relstive advantages of
simple paneling as compared with subdivided paneling was
also made. This showed some distinect advantages in favor
of the simple paneling, among which were:

(1) Slight saving in cost.

(2) Great simplicity in ereotion.
(3) Lower secondary stresses.

(4) 3Better appearance.

The bridge was designed according to the spec-
ifications of the American Association of State Hghway
Officials, 1925, with the modifications noted below.
Live loads:-

Moor - 1 15«ton truck per panel on each of three
traffic lanes spaced 9 ft., 6. to @.



Trusses - Uniform load of 562# per ft. per truss.
Concentrated load of 26,300# per truss.

Impact ;-
Floor - 30% of live loa d for all floor members.
Trusses - I = (L 250)0.8 1in which L = loaded
length, a;d I should never exceed 30%
Wind Pressure :-
Transverse wind pressure - 30# per sq. ft. on the
area of one floor, two trusses, and two

handrails.

Longitudinal wind pressure - 50% of transverse wind
pressure per lineal foot of bridge.

Temperature :-

Normal temp. = 60° .

Maximum temp. = 120° ¥.

Minimum temp. = -20° P (20° below 0)
Unit Stresses:-

Carbon steel - Tension - 16,000 #/in.2
Compression - 15,000 - 504)

=

maximum = 13,500

silicon steel - Tension - 24,000 #/in.?
Compression -~ 22,500 - 76 1
T
maximum = 18,750

Combinations of loading :-

(1) Dead + live + impact

(2) Dead + 30-1b. wind)

(3) (1) + l5«1b. wind) Allowable unit stresses
(4) (1) + temp. ) increased 25%.

(6) (4) + 15-1b. windf
Allowable unit gtresses
(6) (2) + temp. increased 40%r



The final design adopted shows an arrangement as
follows:

The floor system consists of a 63" slab of re-
inforced concrete carried on transverse members con-
sisting of 8-inceh I-beameg curved to the desgsired crown.
These beams, spaced three feet ¢. to ¢. were carried on
two 24<inch and two 27-inch I beam stringers spaced
eight feet between centers. The floor beams consisted
of a BO" x 3/8" web with four - 6" x 33" x 5/8" flange
angles. A clear roadway of 27 feet with a erown of 2"
was provided. 6" x 10" curbs were used, and 2" pipe
handrails were installed, but no sidewalks were provided.

The design of the trﬁsses ie shown in the accom-

panying diagram:

See flate L (next page)
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The method used in this investigation is known as
the elastic losd method. The deflection curve (or the
elastic curve) is determined by the use of "elastio"
loads, and from this curve the influence lines for the
reactions may be obtained. Once the reactions are
determined the stress analysis beocomes & simple matter.

The method of computing the elastic loa ds used
in the following computations is that proposed by H.
Muller Breslau. The theory and the derivations of
the formulae used are shown in the following quotation
from Professor W. M. Fife's (M.I.T.) private translation

of Vr. Breslau's work:

THE DEFLECTIONS OF THE JOINTS OF A TRUSS
BY THE METHOD OF ELASTIC
WEIGHTS.
BAR CHAIN METHOD

1. If a series of bars are connected by frictionless

Joints so as to form a chain, it is possible to find the
deflections of the joints due to stresses in the bars by
drawing the funicular polygon for a series of imaginary
loads placed at the Jjoints whose deflection is desired.
In determining the magnitude and direction of these
imaginary loads, hereafter called "elastic loads", it

is necegsary to consider first certain relations between



& series of loads and the corresponding funicular polygon
and then demonstrate that the funicular polygon drawn
for a particular series of loads will have the same

ordinates from some base line as the elastie curve has.

2. To find the loads corresponding to a particular
funicular polygon. Fig. 1l.
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Fig. 2.

Consider any bar chainm-l, m, m 1l,..... referred to
a palr of co-ordinate axes so that the ordinate for
any joint m ie yph. Let the length of the bar immediately
to the left of joint m be 8, and let its ineclination to
the horizontal be ¢, the angle being positive when
measured contra-clockwise from the horizontal. Let 6,
be the angle between bars (m«l)-(m) and (m)-(m 1)
measured on the lower side of the bar chain,

Let the chain undergo stress so that the lengths
of the barsichange; their inelinations will change also
and, consequently the ordinates y will increase or

decrease. Let the change in the ordinate y  be Onis
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whieh, consequently, is the vertical defleection of joint m.

Yy ~Ym = B0 S111$m
differentiating,
éy,,,_, —égm = 85,, 50N Fpy T Sprr CO3Pp, égﬁ,,,,

dividing by s,,co54,, =1,,

Syt =8 . I3msindm 54

A m S5p77 COSPrm
similarly X
) 62/17 - égm-l-l - é5m+l 5/né”7tl + d¢n")f-l
Am+1 St CO5Fmrt
Subtracting
Am St — 5/77—/"(5"" = é_s_———”’"" fan ¢m+/ - é-j'—?ﬂ—/-an¢m - é¢m + 65¢m+,
A pprti A Sm+i )
or
ém ;i:r—r - é%i% :-é’—-" tan @y 1 f_’E’z:r.l tan ¢m+/"§7"’” +OPrrer

vhere f; is the stress intensity in bar (m-l)-(m) and
is positive or negative according as the ber is in
tension or compression.
Also 180° « (¢, - £rrs ) = 6
consequently, by differentiating,
~Ebrn + 8brmrs = 50m

therefore,
I bmet _ Smu=dm . S, - Lo tandn, + B2t 4ar $oe

7141

The left hand side of this equation is the same as
the right hand side of the last equation in paragraph
1, consequently, if the elastic loads used are computed
by the right hand side of the equation above, and the
funicular polygon is drawn, using & unit pole distance,

the ordinaetes of the joints of the funicular polygon from
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some base line will be the deflections of the joints.
This base line is found from the consideration that
at the points of support of the structure the defleotions

are zero.

If we examine the expression

=8t _ Spmps-
P A < 50 e+ F bt

it may be seen that if either &, or &, 1is 90° the
elastic load becomes infinite, consequently, the use of
the above expression is limited to examples where none
of the bars of the chain are vertical.

The funicular polygon may be drawn by graphic methods
or its shape may be determined analytically. In the
anglytical method use is made of the following property
of the funicular polygon: If & number of vertical loads
are applied to a simple end-supported beam and the
funicular polygon is drawn, the ordinatees to the funicular
polygon from the line joining the points where the oute
slde stringe of the funieular polygon cut the lines of
action of the reactions for the simple beam, are the
bending moments for the simple beam providing that the
funicular polygon was drawn with & unit pole distance.
Consequently, it is possible to find the shape of the
funicular polygon which will be the deflection curve
by imagining that the elastic loads are applied to a
simple beam whose span is the length of the structure

end drawing the bending moment curve. It is immaterial
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whether the structure whose deflections are being ine
vestigated is eimply end-supported or not; the deflection
curve may elways be obtained in this way. It is to te
emphesgized, however, that this procedure leads to the shape
of the deflection curve only, and that the base 1line from
which the deflections are to be measured is not necessarw
ily the base line from which the bending moment ordinates
are laid off; the base line from which the deflections
are to be measured must be such as to show zero ordirates
to the deflection curve at the points of support. In the
caBe of a structure which is supported at one emd only
the funicular polygon is obtained by considering the
elastic loads to be applied to a cantilever beam of the
same length as the gtructure and supported in the same
way, but the deflections are measured from a base line
which ig tangent to the elastic curve at the end opposite
the support.

In the above expression for the elastic loads the
firet term is the change in the angle between ad jacent
bars of the chain. If it is desired to find the deflect-
ions of the Jointe of one chord of a truss, the bars
of the chord may be considered as forming the bar chain.
In such & case the changes of angle may be found from
the changee of the angles of the triangleg of the truse
which meet at the joint in question. This involves the
problem of finding the changes in the angles of a
triangle due to changes in the lengths of its sides.
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4, To find the changes in the angles of a triangle due
to changes in the lengths of its sides. Consider the
triengle in FPig. 3.

/\ y

a \Vi" b C = b-cose + a cos B
}
|
I

/ A h=b-5inx =asmng
Il

\_"*B
Differentiating the expression for c.

|
= C
Fig ¢ 3.

Sc = dbcosx + éa-cosp - b.sincbc ~ a-smpép
2dbwcosx + da-cosp ~ h @« +58)

but

X + P-+Y = 180°
and

S +8p +6Y=0
therefore

dc = 8b.cos< + éa-msg + héy

Transpoging and dividing by h 2 b.sin< = a.sin@

_ dc _ bbcosx _ da-cosg
dy = h bsin« a-sing

If the changes in the lengths of the sides of a triangle
formed by the bars of a truse are the strains due to

stresses fy, fy, and £, (these being stress intensities)

YO 1 %
da=-£-€ﬂ db—fb dc»t_c

and

_ft.¢ _ f beosx _ 4 acos
JY-E h  E  bsinx Ea?r—rg
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8y = fc[a cosg -fbcosac] % b-cosk _ Fa. a.cosg

similarly,

S =

dp =

“besinK E a- sing@

- % 4 bcosk 7 _Tpbocosk Az a-cosp
—I'EQ[ /np b-smo&] Zéb-S/no( E a-sin'p
"“Ef" cotp + f"Efb cotk
fa -1
a2t coty 4 % ’c cotp
{bEfa CO‘/Y + fé fccafa(

— e e e e e e e e e o e . — — —— — ., . oy o wn . o s s e

In the case under consideration « namely that of a

continuous two-span highway bridge - there is one

redundant reaction. The specific procedure in the

investigation will be as follows:-

(1)

(2)

(3)

(4)

(5)

Compute areas, weight per foot, and length of
all bars of the truss.

Replece the redundant reaction by & unit force
acting downward and calculate the streses in-
terisity in each bar caused by the unit load.

Using these stress intensities in the formula
above, compute the elastic loads.

Compute the bending momente due to the elastic
loads. The curve for the bending moments will
be the same as the deflection curve, the latter
being referred to a different base line.

In the case of & two-gpan structure, the

application of Maxwell's Theorem will now give
the influence line ordinates for the redundant
reaction.

(Maxwell's Theorem:- If a force P at point A
produces a deflection x at point B, then the
same force P at point B will produce the same
deflection x at point 4).



(6)

(7)
(8)
(9)
(10)

Having the influence table for the redundant
reaction, influence table for all the members
of the truss may now be prepared.

Compute panel concentrations for dead load.
Compute dead stresses.

Compute live stresses and impact.,

Compute reversals of stress.

- /5_



The results of the investigation show & close
agreement with the results of the designgég as given

in the Engineering News-Record.

Influence line for end reactions

Values found Values given in
Pt. by author Eng. News-Record
0 1.000 1.000
1 0.909 04910
2 0.819 0.819
3 0.730 , 0.731
4 0.642 0.644
5 0.556 0.5569
6 0.472 0.475
7 0.3290 0.394
8 0.315 0.318
9 0.244 0.245
10 0.181 0.183
11 0.124 C.1256
12 0.078 0.079
13 0.038 0.038
14 O. 0.
156 -0 033 -0.,033
16 -0.064 -0.064
17 -0.090 -0.089
18 -0.104 -0.103
19 ’ -0.113 -0.112
20 -0,113 -0.,111
21 -0.109 -0.106
22 «0,099 -0.096
23 -0.086 -0.,084
24 -0.072 ~-0.070
25 -0.056 -0.05656
26 -0.038 -0,038
27 -0.020 -0.019

28 0. O.
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DEAD STRESS

Values found Values given in
by author Eng. News-Record.
-450 -437
211 212
-100 =100
87 87
~1 2
-42 -38
127 129
-219 -212
-302 298
-398 ' -384
479 473
-468 : =463
534 533
738 =733
-466 ’ -472
-559 -564
=535 , -543
-3568 -369
-11 -14
490 467
1040 1014
309 314
510 514
5566 562
470 478
204 217
-242 -222
=715 -694
56
-9
56
=10
57
-11
56
-9
54
-9
58
-10
58

-23




Live Stresgs

Bar Values found Values given in
by author Eng. News-Record
LoUy -189 «190
LoUy 103 104
LoUz - 75 - 75
LaUz 78 78
L4Us 63 63
TSus " 8¢ " 84
7

LgUn -101 «101
LgUg 119 119
L0011 160 1569
an A% it
L12U13

e Tise “3ss

1Y2 - -

UzU4 -249 -250
UsUg -2656 -269
UnUg -2356 -2328
UgUy0 -151 ~-153
U11U032 174 170
U13U14 293 293
L,L 130 131
o3 219 221
L4Lls 258 269
LgLy 257 560
LgL 200 201
Llogll =153 -151
L1l «-215 =212

No stress in bars Uglp, Ugly, Uglg, Uglg, Ujplq g
Urelygs 80d Upylyge

Stress in bars U117, UzLlgz, Usls, Unln, Uglg,
U11L11, &nd Uyglyz = 44. 3 7 9

R eversals : -

g,y --- +s2y§ +/22
A‘ U5 --- # /5 A

by Us == - 42 _ ‘o



As will be noted, the values of the ordinates for
the influence line for the end reaction agree closely. The
slight differencesnoted are probably due to a difference in
the precision used as the writer made no attempt to carry
any of his values beyond the fourth figure, (wherever a
fifth figure 1is given in the computation which follows, it

was done to keep the same number of decimal figures).

The dead stresses show the greatest discrepancy,
but even here, the maximum error did not exceed 16000#’ an
error of slightly more than 10%. The stresses found by
the writer tended to be smaller than the designer's values
near the ends of the truss, (Lo-Lg) and greater at the
center of the truss (Lg-L14). The difference in the
values of the influence line ordinates probably is partly
responsible, but the chief source of error here very likely
lies in the assumptions made in computing the dead weight.
The total dead weight as found by the writer was 50000#
greater than that given in the Engineering News Record.
There was not sufficient data given to make possible a
really accurate calculation of the weight of the top lat-
eral system and the floor system, In the former case,
the cross struts had to be calculated approximately whereas
in the latter case, the weight of the I beams had to be

guessed at since only the nominal size of beams were given.

-/9-
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The writer used the figure 22% for connections and details;
the designer's figure was not known, However, on the whols,
the differences are not serious and are about as small as

can reasonably be expected under the circumstances.,

The live stresses agree almost exactly in practi-
cally every instance, The maximum difference is 4000# -
a variation of less 2-1/24., After the computations had
been made, the writer discovered an error in his results
due to the fact that a mistake was made in applying the
impact formula, The writer used one panel more than he
should have (Loaded Ly, as well as the other panel points)
in computing the loaded length for use in the impact for-
mula. However, as the results were entirely satisfactory,
(the difference being practically negligible), no correc-
tions were attempted, A check showed that in the majority
of cases, if the correction were applied, the entire dif-
ference would be eliminated, This aimost exact agreement
between the live stresses 1s possible because no assump-

tions were necessary in the computations,

The reversals of stress also agree satisfactory.
As 1is to be expected, the variations are not as great as

in the case of dead stresses nor as small as in that of
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the live stresses. The reversals were relatively unim=-
portant in this particular case, there being only three

bars subject to a reversal of stress,

As a result of the investigation, the writer
comesto the conclusion that the method of elastic loads
is as good as any of the other methods of analyzing a
statically indeterminate structure of the type considered.
Personally, the writer would prefer this method (elastic
loads) to any other since it eliminates the necessity for
expressions for the stresses due to applied loads and
does not involve the solution of simultaneous equations,
The one drawback to its use is that greater precision is

required in the calculations for the elastic loads.

The computations follow:



TABLE L
S+ress with vt load qf /eF+ reactron

Horix. | Vert

o #ress

Bar | Length ; Area %We/‘th/ffﬁ Cormp.|  Com P’ Stress rrtensity
Lol 468/ | 444z | /503 #0946 +1.000 _ #/377  +0030%/
LU, #4681 /961 - 67  -0.605 -0627  -0.§79 -0.044§2
L Lzls  38.6Z 2/.86 747 | r0420 10637  +0764 +0.03495
Lol 5862 /76l ¢71 . -os29  -0806  -0.964 -0.049/6
LeUs 6286 2/ 747  +o04f0  +0§0¢ = +0937 10.0425( '
LeUs 6286 < 2I86  M]  -0596  -l0oo - ~[I64 | -005325
LUy 6286 1261 6Tl  +0596  +l.a00 . F1I6% | 40.05936
- Lgly 62.§6 2475  §44 | -0596 = —looo . ~I.164  -0.04703
- Lgly ¢2.86 2250 767 | tos596  +ldoo  +lIt4  +0.05173
 Lols 6286 3648 /242  -o596  -looo . -1IY -0.03/9/
LU, 62.86 33.36 /1138  +0576  +l.ooco . IS 40.03489
LU, 6286 4173 420 40419  +0.200 10233 +0.0055§
C Lals 7342 - 3650 | 1244  -0097 -0.200 -0223 -00060§
/N 7342 = 6624 = 2252 -0.4§7 . —foo00 ' —[.1]Z  =0.01679
U e 3303 3836 /304 . 1548 . +036/ #1570 1004145
Uzl 3227 4442 /503 12496 40094  +2.504 $0.05637
C Uslp 3201 444z 503 #3576 ——  +3.576  40.0§050

Uyl 3207 8641 . 1232 | F4TET . —— #4767 +40.4320/
- s Yo 3247 . 8641 - 1232 #5360 @ —— 45960 +0./6505
UnY, 3272 361 . 1232 @ *6433  #l200  +6.5%4 4+0,(§/22
- Uisly 3247 . 6767 | 2304 #6323 . —— 46423 +0.,0083
Lor, 3247 3750 | /(277 . —0.946 . -0.946 . -0.02523
C Lply 32/7 3848 300  -[971 ~/.971  -0.05162
L Lyls 32/7 = 4150 1414 -29f0 - =2950 -0.07/8)

Lely 3207 0 3848 300 4471 4171 -0.10925

Llels 3247 2400 G853
Liot, . 3247 . a6so . 903  -6.554
Ll 3247 5084 1721 -6.337

. 7533 -0.22346
- —6.55%  -0.24732
. —6.337 -0.12465

IRERRRR

- UL, 3400 (148 392 —— ; -
. Ual, | 4lsp  Me# L s00 — —_— ) — —
Usls 4900 /148 | 392 — e _— —
Uty  Slso /980 678 0200—— . — — —
 Usly | sHoo  J1H | 392 @ —— —_— — —_—
Uele  s4o0 = /780 | 478 , o
L Uplq,  Sdoo 1148 1 392 Q . — —
 Usly  Sdoo /950 @ 678 00— - — —
Uty sdoo 1148 | 39z —— —_—  — —
C Uply  S4oo 1960 . 678 0 —— — — —_
U, L, ", Shoo /14§ - 392 e E—— —_ —
Ul © 6000 ¢ 3850  GAS —_
Uislys  Cboo /148 - 392 —

Uil = €600 4006 671 ‘; S —



DBLEI - AC'om,ouv‘ajf/?n,,s - For £xchan_9g of Ar)g/es (E/astic Loads)

7/:/&n7 /e /Efc ) -
Lol, U, [(o.03091)
UL, L,

ULaL, [ o
U2l U [(oo4r45)
UzLlaUs [(0.04/45)
| Us Lyl [ o
Uslzl, [0.03495)
Ul U, [(-0.04916)

Uslkyly [ 0
Up Ly Uy [0 05637)

‘ Ug Ly Us [co.05637)
Uslyls [ o

Uslsls [(0.04286)
‘ U5L5[6

[Coo4482) — a9

[o.o05325) —

(f2) ] «x cofp + [&e) -
+ [Coo03091)

- o 7x 322

7 x 922

~ (-oous2)]x ¥, + [ 7 x
— (-0.04482)] x 0.5875+ [ (cosr145) - o ] x
- (0.02495)]x 1.054 3+ [(o04145) - 7 x
- (0.03493)x FE, + [ 7 x
49 )
- o ] X3z, + [(003475) - (po5162) T x
- o Jx#E + [(oo%476) - (-005/62)] x
H
- (-0.049/6)] x 3—;}?2 + [ 7 x
- (-0047/6) ] x 0.553F + [(0.05637) - o J x

- (0.04286)] % 0.6072 + [ (0.05637) -

—  (0.04296)] x 5 + ]

- o
o

I
VAR

+  [(-oo4482)

54
32.2
Y
32.2

(F6)] x cot

- (-002523] X

] x

+ [(0o4286) -~ .0715/)] x

+ [(-0.05325) - (-0.07181)] X

- (-0.02523)] x

= +0.085§ '

2_61_
2 - - 00659 o
+0 0199 :=£46,
O = +0.0474
12, - +0.0604 '
¢ %22) = ~0.0028
0 : -0.0532 .
+0.0518 < £J6,
3;'72 = +0./10/
%_; - -00733 ’

40.0368 =EJS0O3

O = +0.0749
2 . +0.0628

——

3

N

0 Jx (E%). +0 0038

0 =-00720
+0.0675 =F£J64

22.2 '

5F G+ 01403

22 - ~0.0754

400617 = £dO5

-cz-—



%" Triangle : [(742) _ (72)] X cot B [e) - (fé}] ;cafo(

4

Uslsls [ o ~ (-0.05325)] x '3'5‘?,"2 + o =2 400894
»_0,54605[6005@50) -(-005325) ] x ?;3;? + g = +0.0797
Uslsty [08050) - (0059000 ] v B2 4 o s 40.0126
Uylsl, [ o - 0.05736)]x £, + o - -0.0997

. ‘ +0.0820 = £JEs
Uslyls [co0593L) — o T x 3574; t [(005936) - cor0925)] x ZZE . L, 2000
Uylyly [(-0.04703)- 0 Ix % + [coo#70%) - (-0.10728)] x 322 . o014

| +0.2/142 = £SOy
Ungl’.f[ a - Co.o4703)] x 55542 + o T 400790
Uplgy, [@>z201) - (00470%] 4 zZ2 4 o : +o’./oééd |
Uslsly [©13200) - (oosi79)] x BRE o 40,0478
Uglily [ o - 005/73)] x 2 L o : —0.0869

o +0.1465 = FJOg
] * 2z * [c0.05/73) - 0 2234)] x 2 -+ 0 2508
1 *x 2, + [oongs) - oz234¢e)] x B2 . L, peas

403113 = Edeg

"ﬁz—



e

Triangl/e

. i . L ‘

Ualioly [ 0 - cooug) ] x £ + 0

Uolyoly [(0.16505) _ 0.03191)] x %2 + o

Uiolia Uy [(0.06505) ~ (0.03487)] x 22 o

Uill, [ o - (o 0345’7)]x 5o * o

Uilitso [003489) - o I~ 7’5— t+ [o.o3457) - (-0.24732)] «x 3_';2_52
,_U/:L/,L/z [(0.00555) - o Jx —f [(ecoos58) - (-0.24732)] x .35%2
,Unl-/zl-n [ o - (O 00555’)])( 3,2 + [ x 0
Uslpl, [(018122) - (0.00558)]x 03699 + [(o.15/22) — 7 x 5=,
Ul Uy [C0.78122) - (-0.00608)]x 07440*[(0/8/22) - B (_2._%2)
‘U/BLIZLB [ o - (000604)]x ﬁ—a + [ x O
Uislss L, [(000609) - g 7/ 322 v [C 0.00608) - 0./2465) ] x %7
Yysliz L [c0.01677) - o 7x £ 922 + [(-001679) ~ (-0.r2465)] x 222

~1//31/4L/3 [ o - (—0.0/47?)] 7?%2 +

Unlylys [(0.100583) - (-0.0/677)]x 222

322

Yslials [0.10083) - c0.01677)] <
Usllis [ o - (0.01679)]x £

i

L

g“‘+

._-—v

322

o
a
o

o

SA—

+0.0536
1+0.1173

1+0.9775

= ~0.05%¢

+0.1§78 = £46,,

T r0 2267
= 1O 160/

+0. 3868 =f£d9,,
- 0.009% |
00958
+0.098/
- 400125

+0. 2000 %EJ@Z

U}

= FO. 0453

S 4£0.078/
70.0634 < £d G5

~+ Q0345

* 40.0573

F40.0573

10 0345
401836 = f36,,



Com,ou;‘aﬂéns For PBerdrr

£36 = 0.0/99
£S86, = 0.0518
Edb; - 00368
Ed6y=00695
ES8s =0 0619
£FASBs =0.0820
ES67 =0.2/142
EdGs -0, 1465
£869 =0 3/13
£S86,0-0 1898
£46,,:0 32568
£dE,, - 0. 2000
EJO3 :0.0634
$£56,4-0.09/18

R, = 19257

n W

Ernd Reactiorr conder
Elastic Loads
(Structure corss-

dered as erd ~Sup-

/70f7‘6d)

/9257 X32.2 : 6/.95

0.0/99

/. 7058 X 32.2
0.05/8
/. 8540 x 322
0.0368
/. 8172 x 32.2
0.0695
[ THT77 X 322

0.0619

/.6858 X 32.2
0.0520
/. 6038 x 322

0.2142

/. 389¢ x 32.2
O, 12465
/- 243/ X 32.2

0.31/3

0.93/8 X 32.2
0./878
O0.7420 x 32.2
0 3§68
0.3552 X 32.2
0.2000
0.1552 X 22.2
0.06 34
0.091F x 322

=6/ 32/

= 5944

i

5846

= 56.22

= 54,23

= 5/.¢0 -

2 4, 70
= 39.97
= 29.94
= 2347
= /143
= 499

= 295

Mormer#
and Defl/ectrorr Courve

6/.95

G/l 3/
/23, 26
59 o4
/82,90
S5§.4¢
24/ 36
56.22

297 58

5423
3518/
5/ €60
“403.4/
el 70
s$§. 1/

39.99
41410

29.95

2387
54195

/L.43
55334
499
555,37

 2.95

56132

-2¢ -



1200 BENDING  MomeENT

AND
\\ ‘
1000 ~_ DeFLecTion CurvE

600

400

200

PLATE I

Lz~



TaeLE Il :- INFLUENCE TABLE FoR R,
EXx Bending (E) x Ordinates

//77[/06/753

Note 1= Inf/l. line ordmate at n’ =

/E, = end reactror, o
D owr ward e Flectrions comsidered /005/7"/1/8.

DeFlectrorn at 'a’

farel Fo Base Line (E) x Deflections Lire
Pt MO ert O oms  Ordinates
Lo o + /71224 +1122.¢ +/1.000
4, 2.0 + r082.5 + (020.5 +0.909
L, 123.3 + 10424 + 9/9./ +0. 19
Lz - /52.9 +1002.3 + §19.4 +0.730
Ly 244 ¢ + 962.2 + 720.% +0.642
Ls 297.¢ + 922/ 4245 +0.55(
Le 351§ £§§2.0 +530.2 +0.472
Ly 493.¢ + 5419 - AL 3BY,s £0- 390
Ly $d48.1 + £0/.§ *3527 40.-215
Lqg “§58./ +7¢1.7 +273.L +Q. 244
Lo 5/8.( +721.6 #2035 +0./81
Ly SY2.0 16514 +739.¢ +0./124
Lyz 553.¢ FCUl. S +58./ +0.9078
Ly> $S§.¢ tCol-d +¢£3,0 +0-03§
Ly 5613 +5¢.3 o o
L5 55ty +52/.2 =372 -0.033
¢ $s3d +§1-/ -72.2 —0.064
Lry s¢2.0 +4Y410 —101.0 -0.0%0
Lig 5181 +400.9 —1/7.2 -0./04¢
s 459/ +260.§ -/27.3 ~0. 113
L20 $48.) +%20.7 -127.4 -0./13
Lay Hqo3 ¢ +240-¢ -/22.§ -0.109
Lasy 3519 +240.¢ —r11. 2 -0.099
Las 297.6 +200.5 ~97-1 . -o.05c
Loy 240 ¢ +60. ¢ 410 -0.072
 Las { $2.9 +/20.3 -¢a2.6 ~g.05¢
Lac 123.3 +§0.2 ~¢3y ~0.028
L27 t2.0 +40. 1 -2/ 9 -0.020
Lag o o Q o

Deflectron at end



INFLUENCE LINE FOR
EnNnD REACTION

O I 23 456 78 9 1011112131 16 17 18 19 20 21 22 23 28
‘ 3 , 2,4252627

PLATE 1II.

~62-



1

7ABLE I - /nflvence Jables for Top Chord

. .

20
21
22
25
24
25
2¢
27
24

Vert C'om/z - Usg

_ (/.aoole—z

.52

_ (0.9 x2)~/

553
_ (e.819x2)

S.93
_ (0-730x2)

552

o

L Totals -—-- -

Note

-o.
-0./14§
-0.276
- 0. 264
-023%2
-0.201
-0.17/
~O. 14/
0. 114
-0.088
-0.065
-0.045
-0.028
-0.014

10.0/2
+0.023
10.033
+0.03§
+0.04/
10.041
+0.039
10.036
+0.03)/
10.026
+0.020
10.0/4
+0 007

+0.26/1
-/ 807

= Jtress = 5'x 4

Vert C’o’n/a.-l/glj,,_ :

o

0909 4) -3
9.6 #1)
_(0819X4) -2

Roi 6

_ (0-736X4)-/
e

R0,

_ (0.6#2X4)

0.6

(0. 55¢ X4)
- (22 n

2.

o

L

; ce,

5/ - 0506
o

= -0.03/ 5 -(0.909x6)=-0.45¢

T 0062
= -d.073
= ~0./25
T =0.108
~0.072
~0.076
-0.06)
~0.047
-0.03%
-0.024

-0015

-0.007

10.006
+0.0/2
t0.0/7
+0.020
10.022
t0022
1002/
+0.0/9
+00/7
#0.014
+0.01/
+0.007
#0.004

+0./92
-0.776

5"z 1trdex stress

4 —(0.8/7X¢) = ~0.9 14
3 —(0730%x¢)- -/ 380
2 ~(0642X6)--[§52
) ~(0.55¢X6)" 2,33,
- (0.472x6)--2432
-(0370X6)=-2,340
-/.§90

46

-l.o§é

~0.74¢

-0.4¢§

-0.228

+0./78

+0.354
#0. 540

+0.624
+0.678
10.67§
+0.654%
+0. 594
+a.5/6

10422

+0.336

+0.228

+0./20

o
j,é,;g%
= 32.2
h =540

.—30—.



0
R Y

L S Uy Us
o Ql' o
: / 7 -(0907x§):-0.272
2 6 -(0.5/9x%) - -0.552
3 5-(0.730x%) :-0.40
4 4. (0.642K8) < -[.136
5.‘" 3 - (0.55CXS) - -1.44§
& 2- (0422X8) - -1.77
7 /= €0.390x8)=-2,120
§ -(0315x8) ~ -2.520
7 - (0.244x8)-~1.957
/9 -/ 44§
v 0972
/2 -0.624
2 | -0.304
14 o _
/% #0.2¢%
/6. #0.512
/7 +0.720
z +0.432
9 t0.904
20 +0.904
2/ +0.§72
22 10792
23 £0.648
24 40.576
25_ +0.448
26 +0.304
27 #0.160
27 0
7otals —-—- - -7;;;2
Note — Sfress
Stress

S7- Us Uy
o
- 0.090
-Q./90
-0. %00
-0 . 420
-0,560
-d.720
-0.900
-/. 150
-/ 440
~/.§10
~/. 240
-0.760
-0.3§0
0 .
+0.330
10.640
+0.900
# /. 040
+1.130
+1.130
+/.090
+0.990
+0.§¢0
+0.720
+0.560
+0.380
+0.200
o

+9.970
-9.980

Ver#t C’am/o I///z :
0 .
CO?OZ:-’IZ)—,’ = 400092
(oi/?xm) /0 _ - 40.01772
(—-—-LH 720X12)"9 - 40, 0240
'(———2"'10'“2,2' ~ . 40.029¢
(0-55_é)(/2!— / . £0.0 528
f———-————w"'“'z/ C - +0.0936
(OSERS  f 5
JeasmE a'ffz)”‘ > £0.0220
- (0244XH23 . 10,0072
_(a./i//)gz)-z . -0.0172

_C(o.124x2)~/ } -OOI/XX

r0 =

—(0.075X/2
@I . -0.0736

- 0,0038 X122 s —0,0456
o
+0.0396
+0.076§
+0./080
+0.1248
+0.1356
+0./356
+0./308
*0./188
~+0./032
+0.0844
+0.0677
#0-045¢
+0.0240
o

+1. 404
~0.205

D’ig/ag‘ﬁ:

o

10.204
10.5%4
+0.780
£/.0/2
+/.2/6
1/ 392
+/. 540 -
+1.590
+1,584
1446
+1. 264
+0-90§
70468
o
+0462
+0-§76
+/-260
+1. 456
+1. 552
+1.582
# 526
#1.386
/. 204
+/-00§
+0.754%
+0.532

+0.2§0
o

+2§.0/¢
-0

-3/-



-32-

/nflvence Jables
Ph L2, 4205 Lels
o o o o
1 -0.237 40239 -0./22
Z t0.523 40477 —0.243
3 0466 -04( -0.363
Y to40  -odio +0.517
5 +0355 -0355 +044Y
¢ #0301 -030/ _+0-350
7 10249 0249 F0.H4
S 10200 0201 to.25¢
7 0156 -045C 40497
R
/1 10.077  -0.079 F0./00
/2 £0.050 -00s0 10063
/% +t0.024 -0Q024 +0.03/
w0 o 0
/15 -0.021 +0.02/ -0.027
;(4{. ~0.041  +0.04/ -0.052
17 -005] +005] -0:073
/8 -0.06L  #0.0L6 —0-084
19 -0.072  +0.072 -0-07/
20 -0.072 10.072 -0-09/
2/ -0.070 0070 -00§§
22 0063 40063 -0.080
23 -0.055 +0.055 -0.069
24 -0.046  f0.046 -095§
25 -0.036 +0.036 -0.045
2 -0.094 +0.024 -0.031
27 -0.0/2 {00/3 -00/6
28 0O o o
‘r,,fa/ +24930 +1.352 12,450

~0.875  -2407  -1,533

Note

7ABLE ¥

for Vert. Cormp. of Diagorals
Lyl LolUs LUy Lyly Lyl

o o o o o
+0./22. -0.09/ f007/ -—009/ 009/
+0.243 -0./8) +o/1 ~-018]  +0.18)
£0.3L3 -0.270 40270 -0.270 +0.270
+04F3 -03s§ +035§ -0358 10358
~O.448 -044Y 0444 -0.44Y +0-444
-0.350 +0.472 +@.52§ -0.52§ +0 528
_0314 +0.370 -0.370 =010 '+0._¢'/0._
-0as¥ +03(5 -0US 1035  +0685
—0.197 +0.244 =024 fo24d —0.244;
~0./%6 40481 0471 104§l _-0./8) |
-0./00  +0.124 ~0/24 +0.124 —0./2¢
003  +0.07§ -0070 4007 -0078
-0.03/ +003] -0.038 +003§ ~0035

o 0 R 0 o
10027 - 0,033 +0.0%3 -0.032 +0033
10.052 = 0.004 +0.064 -0-06d +0.064
#0.073 -0070 +0.070 -0.090 +9.070
10.0§4 004 +0404 -0./104 +0./04
+0.07) ~O0./1% 403 -0.//> 40.//3
$0.091 -0.1/3 +0.//3 -0.J13 +40./1/3
1008 -0.109 +0./89 -0.107 +0./07
£0.0§0 -0.099 +0.099 -0099 40079
+0064 -0.086 f0086 -0086 +0-056
+0.058 -0.072 f0.072 -0.072 #0072
+0.045 -0.05¢ +0.056 ~o.05¢+0~0‘54j
40031 -0.03§ +0.03f -0.03§ 40.038
£0.0/16 -0.020 +0.020 -0.020 +0-020
0 o 7 o i o
+2,006 - thigr 4236  40.960  +4Icd
-1.933 -2.34 -1.370 -3,479 -0.665

= Computation s by method of shears.
Influoence Fable For Lol 15 same gs +hat Tor
Enrnd Reactiorn with s/gns reversed.



q.

D
SN

!
1

\n\kiu}\\\g

+
b

H
]
H

i

R

~N N\
~

N N
W N

i

N
R

e
~V4,/é
17

/8

7
20

22

23

24

.25

26

27

2§

N~
~
Q

&

|
i
i

Q

- T00971

—-0.18/

- —0.270

~0.35§
-0.4yd
-0.52f§

=0.610

~0¢85

- -0-75¢

+0.78/

- 40./24

+0.07§
+0.0 3§

-0.02%
~0.064

- -007%0
=0 /04

-0

- -0:.197

-0.077

~0.05C
£0.072
40.05¢

-0.072

~-0.056

-0.034

-0.020
o

/‘2740/ + Q. 42/

- 4920

L/D (//I

Fo.09/
t0o.151
#0.270
+ 0.358
+ 0. 4o
+0. 52§
1010
FO.L85
+0.756
+0.8/9
-0. 124
-0.07f
~0.03§

+0.02%
+0.064
+0.090

L ro. Lo

to. 113
+0.1/73

- +0./7079
- 10.097

+0.066

+0.0%§
+0.020

+5.739
~0. 240

L/Z U/I

- =0.072

~0./64
-0. 246

- -0.22§

o4/
~0.4G4
~0.57§

)

—-0.749
-0.853¢
-0.925
—-0.016

- -0.00§

+0.0077

' 7‘0,0/3

+0.0/§
+0.02/
+0.023
+0.023
+ 0.022
+0.020
+0.0/7
£0.0/¢
+0.0¢/

+0.00§

40004

#0.207
- 5. 500

Li2Us

to0.a82
+0. /164 ‘

£0.24¢
-/-»0.325
+0.41/

#0474
+0.57§

+04663
+0.749
+0.§3¢C
+0.925
#1.0/¢

+0.008

—-0.007
-0.0/3
-0.0/1§
-a.02/
—-0.023
-0.022
-0.022
-0.020
-0.0/77
-0.014
00!/
-0.00§

—Q 004

76.500
-0.20/

L/qc U3 i

"0,: 07/.. —

-0.18/1
-0.270

~0.358
0444

-0 52§
-0.6/0
~0.685
-0.756

~0.819

-0.876

0922
~0.962 _

0023
-0.064
-0.090 _

~0./04

—0.113

~0.107
_.—0.077
-0.086

-0.072
-0.05¢
~0.03§
~0.020

4o
~-§.50¢§

_33_



)

t

,‘Pfj S~ Lzls
o o
-/ +(0.907x3) - 2
2 4(0819x2) ~1
3 #£(0.730%x3)
4 | Floeh2x3)
5 #(0.55¢x2)
é . F(0.472%X3)
7 | #(0.290x3)
§ £(0.315x3)
7 +(0 244 x3)
/0 4(0./81 x3)
/1 #(0.124X3)
/2 +(0.075X3)
/3 F(0035X3)
Al ,
15

/6

77

/8

7

20

as

22

23
24

25
2¢

27
27 o
Tota/ |

i

- #0727
< #1457,

2 2,190
2926

T #CLS
12360,
1. 950

< Hhare

- #.170

2 10.945

"

= £0.23Y
: +O. /14

—0.099
-0.192
-0.270
-0.3/2
~0.339
-0.339

- -0-327

-0.297
-0.25§
—0-2/¢6
-0./¢§
o1y
-0.¢0

 F13.494
~2.99/

£0.732
: 4£0.543
= +0.272.

7a8LE YL
Jnflvence Tables For Bottorn C/vard

'\52'L¢L5 uj‘z'éé L7i '.5 Z.ng \5 Z/o

0 .

#1095

+0.545.

o

+0. 363 +0./81
fo. 733 +0-37/

1650 | +/. //0 - +0.570

l
{

o

._L,__“M

72 2/0 7‘/474 +0.77§
+2. 7X0 £ y7z +1.004

#1.575
+/ 220

+0.390

+0.190

o

-0./65

-0.320
-0.450
~-0.520
-0.5¢5

~0.505

~0.545
~0.495

~0. 430

~03¢0

~0.250

-0./70
o

/17490

~ 4985

*2 39«%4“_7?/'29‘? ;
+2.730| +/1.510
42.205 ?,+/, £3s
#1708 F2496
+0.905
£0.620

#1.267 +1.¢29
+0.868 #1116
+0. sdé #0.702
+0.266 + 40342
o o
-022/) -0.297
o044y —-0.57¢
~0.620 -0.8/0
-0.728 -0.73¢
~0.791 ~/.017
0791 ~/0/7
~0.76% -0.9g)
-0.¢73 -~0891
-0.602 -0.774
-0.5064 -0.C4§
-0.392 -0.50%
L =0.266 | —0.342
~0.140 =0./1§0
o o

417486 HF452

-6.979

-§973

o

L9

0062 |
#0106
+0./72

' +0.290

+0.4¢5 |

0684

+0.99/
+/. 3¢

- +0.95§

+0.244 §
o

—013‘3

-0-704
-0.990
Sy
—/-243
—. 243
-1.199
-1.089
~0946
-0.792
-0.6/6
-0.4/§

- —0.220

o

£5499
~10-96 7

53 L,ZLJ{

o |

-0./93 |
—;{—g.oo?jﬁ
| 40.030

-0.353
~0.5/0 |
~0.¢s¢
~0.7)2
_o. %Y
-0.930
-0905
~0.72§

- TO47

-0.388
+0.014
+0.494
o
~0.429
~0.§32
~/. 170
~/.352
-1.4¢9
~1.4¢9
~1.417
~/257
-1 118
-0.93¢
~0.72§
—0.4441,
-0.260 |
o !

+0.508
—~19.995

WNote - Infloence table for Lol, 15 same as +hat for the

end reactror.

5*/’655 =

v
5)</7

(Ch=340)

‘Q’Qb

-3¢



106

INFLUENCE LINES FOR
Truss MEMBERS

PLATE I

~Se-
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+/.

+0.

-0.

77

50

0o
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INFLUENCE LINES FoR
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‘Dead Load Concentrations at Panel Points:
Top Chord Panel Points

Panel Point | Uy

u

2 3 Uy Ug Us Uy

Chord member 2.16 2,16 2.16 2.42 2442 2.42 2,42
Chord member - 2.16 2.42 2.42 2.42 2042 1.98
Vertical 0.67 1.04 0.96 1,74 1.06 1.84 1,06
Diagonal 3.52 - 2419 - 2.35 - 2.11
Diagonal 1,57 - 1,96 - 2.34 - 2,65
Lateral System 2.40 2.09 4,32 2,09 8.28 2,09 8.28
Total for Truss 10.32 7.45 14,04 8.67 18,87 8,77 18.50

22% details .27 1,52 3,09 1l.72 4,15 1.73 4,07
Total 12,59 8.97 17.13 10.39 23,02 10.50 22,57
Panel Point UB .Ug Ulo U11 U12 UiS U14
Chord member 1.98 1098 1098 1098 2000 2.00 3071
Chord member 1L.98 1.98 1.98 2,00 2.00 3671 3.71
Vertical l1.84 1,06 l1.84 1,06 1,88 1.29 2.21

Diagonal - 2,41 - 3458 - 4,57 -
Diagonal - 3690 - 4,46 - B.26 -

Lateral System , 2,09 828 2409 8,28 2,09 9445 Q.45
Totai for Truss 7.89 19,61 7.89 21,36 7.97 29,28 19.08

22% details 1.53 4,31 1,53 4,70 1,75 6.44 4,20
Total 9.42 23,92 9.42 26,06 9,72 35,72 23.28

Note: Dead Loads at Lo and ng

neglected since they do not affect the

stresses in the truss members.
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Dead lLoad Concentrations at Panel Points:

Bottom Chord Panel Points

Chord member 2.06  2.06 2.09 2,00 2,27  2.27  2.09
Vertical 0.67 1.04 0.96 1.74 1,06 1.84 1.06
Diagonal - 1,57 - 1.96 - 2.34 -
Diagonal - 2.19 - 2435 - 2.11 -
Lateral System 0.77 0.70 0.64 0.64 0.64 0.64 0.64
Total for Truss 5.55 9.65 5.78 12,05 6425 11,39 5.88
22% details 1,22 2,01 1.27 2.24 1.38 2.28 1.29
Flooring, etc, 48,96 48,96 48,96  48.96 48,96  48.96 48.96
Total 55,73 60,62 56,01 63,25 564,59 62,53 56,13
Panel Point L8 ‘Lg LlO Lll L12 Iz Ing
Chord member 2.09 1.32 1,32 1.45 1.45 2.77 2.77
Chord member 1,32 l.31 1,45 1.45 277 2.77 2,77
Vertical l.84 1,06 1.84 1.06 1.89 1.29 2.21
Diagonal 2,65 - 3,90 - 4,46 - B.26
Diagonal 2.41 - 3458 - 4,57 - 8426
Lateral System 0.64 0.70 0.77 0.77 0.85 0.92 0.92
Total for Truss 10.95 4,39 12,86 4,73 15,99 7.75 25,19
229 details 2.21 0.97 2.63 1.04 3.52 1.71 5.54
Flooring, etc. 48,96  48.96 48,96 48,06 48.96 48,96 48,96
Total 62,12 54,32 64,45 54,73 68.47 58.42 79.69

Note: Dead loads at Lo and L2
streses in the truss members.

g neglected since they do not affect the

-g¢ ~



Dead Load Concentrations at Panel Points:

Total Concentration at each Panel Point

Panel Point

1 2 3 4 5 6 7
Top load 12.59 8.97 17.13 10.39 23,02 10.50 22,57
Bottom load 55,73 60,62 56,01 62.25 56 59 62.53 56,13
Total 68.32  69.59 73.14  72.64  T9.61  T3.03  78.70
Panel Point
a 9 10 11 12 13 14
Top load 9.42 23,92 9,42 26,086 9.72 35,72 23,28
Bottom load 62.12 54,32 64,45 54,73 68,47 58,42 79.69
Total 71.54 78.24 73.87 80.79 78.19 94,14 102.97

Note: Dead Loads at Lo and I..29 neglected since they do not affect

the stresses in the truss mewmbers.,
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Comporarions For DEAD PTRESSES

Fanel Dead Bar LoV, Bar LyU, Bar L, Us Bar L4U3 ‘
Ports  Load Influence Line Yert Influence Line Ver+ Influence Line Vert.  Influence Lune Vert
Ordinates C""“P Ordinates C mp. Ordinates Comp Ordinates.  Comp.

/ & 27 683 (-0909)t (0.020) -607 (-0.239) +(-0.013) -1 7.2 | (0, 239) + (0. o/aJ +/72 (-0122) + (-0. 0/6) ~7.4
2 &2 696 08i9)t (0.035) -54.3 4a523)+(-0.024) +34.8 | (0.477) + (0024) 1349 (-0.242)+(-0.031) -/72%
3&25 73/ (0780) +(0.056) 4.3 (0.46L)+(-003L) +31.44 (—a%é)+ (0036) ~3).4 (-0.363) +(-OJ)¢5)‘~27 §
4824 726 (0642)+(0072) -4 4. (0.4410) + (-0046) 264 ( Ca#0) + (0. ot/é) ~26.4 (0.517) +(~0.058) fzaai
S&23 796 (0.556)+(0.086) -37,4 (0.355)+(-0.055) 423 7 (—a355)f(0055) ~239 (0.44%) +(-0.069) +30.2
6 &22 730 (0.472)+(0.099) =272 (0.301)+(-0.063) +I)4 (-030/) #(0.063) | -/74 (0:380) +(-0.080)+21.9
7&21 787 (-0.390)+(a109) -22.1 (0.249) +(-0.070) 414.( (-0.249)+(0-070) ~141 (p, 314) +(-0-088)+17.8
& &20 7/'5:(-0.3/5)+(0-//3) —i44 (0.201) +(=0.072) +F.2 (-0.201)+(0.072) 9.2 (0,25-4_)+(-o,aq/) +/6
S&IF T2 (-0z44)+4(0.113) 10,3 (0.156) +(-0-072) +616" L0156)+ (0-072) ;—’é,é (0.197) +(~0'07/J+8.3;
10& 18 739 (-al8/)+(0104) 5.7 ‘(o.m,) +(-0.06) +37 (—0JI6)+(00€6} ! ~3.7 (04146) +(-0.054) +4.6§
/1 &IT §0.%8 ‘(-0-124)+(0-070)\ -2.8  (0.0M)+(-0.057) +|.3 5(—0.077)+(o.057)§~/.5 (0./00) +(-0:073) 2.2
IR&E (6 78.2 :(-0.078)7‘(0064)5 =I.1  (0.050)¢ (-0.041) +0.7 (-0.050) 1(0.041) %~g,7 (0063)+(-0.052) 4 p.q ;
13&15 94/ g(.a.aaf),c(o.aaa)% 0.5 (0.024+(-0.021) +0.3 (-0.024)%(0.02() f«d, 3 (.0.09/)‘—,‘(—0.027). —'/0.4/—} .

1

{

Total ;77/.5;? j§-327-2 | +53./ f-ga,txE :  -:+72.<5%
, i i : | | |

Dead Reactions 1—

R, =Ry = 3273
Kz = 2(991.8-2273)+ 1030 = /4320

-OF —



ComPUTATIONS Fom DEAD Jrgea.s.e.s (e.o/vr)

farel 06’44/ Seom T S T T B o
. ” “ .5 S Jum
o;/,,f/ Vert. of /nf) Vert of “r /r ”’ ” Z'f'" "e’f ,,f/:}/. Vert ?,2',,’,’}/, Vert |of fnf/ ‘/ ”’ i
i /701177‘ Logd Lire ’C' - Lryre | Co Line 160 /1t ;C' Lrre L Lire | Comp . L1#76  Com i
Ord Lormp. ord. a ord. ”p 1‘0’:’5 | Cormp ‘Ord» eomf : Ord. / O rd /’ J

1&27 633 rem HY sl 06 Som] #TC 001 Tl A0l 476 ,Z«éw YRR
fZ&-Z@ , 67,@ —{0‘?74‘1‘/9,/ -0 ¢ g-—/s.a ,*,0"’75*’5'3 -0-2/7§ 1S3 o9 f+/53 j:-o 2,7 'IS‘a ,«0 29 53
3825 734 toaof TAHT 0330 -233 f032Lff23‘37-0f32L2—13‘.7}0-32654-23.8 ;-0314 -2%.§ +oa:(, +;235

4 3{2% 726 t0.541 132 —0430%4/2 10430 13/.2 '0~¢30f~3l.2 +0'¢30£¢3/'2 fo 430, -3 4. ¢30 312
sa 23 79.¢ -0.379 -30.2 0530 »~42 2 #0.530 +4‘2.2.-0.$3o§ ~42.2 +0.530! 422 0. 5% 422 40530 422
&2z 730 0300 -2/.9 +03]3 +379 #0427 +45.3 ';07(”7%'45'5 *0-‘,”731*“5'3; -0e27 -4‘9-7 _f+a527;+4_ﬁ_$5
7& U 787 -02% (75 +0.28 '+22. —0r28/,-7;z_,/'f0~7r?_;7§L-é +0-7/7; #56L -0 7/7;—5‘4'63+o7/7 +56.¢
7&?07/5 0163 /17 f+o.:wz§f/¢.¢ ~0.202. -/4-¢ 40202 +/¢-¢+0.775’i+s_7.o -0773’ ~57.0:40.9¢§ 157.0

_7& /7§ 752 -0406 -§% +0,/g,/;+/o.z' -o./g,,é/o.“zfo./a, :,”0'2',,_,‘,‘0’{3/5"0711‘0%7 ~679 +089 +é7q;;
10815 T3] 006 Y4 087 457 0071 ~57 40417 +S] -0077 ~57 +007) +5] 409234453
AT 08 0017 -22 10004 127 0054 ~27 +08% 27 -ao3 27 4003y +37 0054 -27
JR& /6 T2 <001 09 400 411 -00i4 -1 400t M a0 <1 sgout +11 —aor 11
/BB.45 141 0004 04 40005 #0.5 0005 05 40005 405 —0005 -0 40005 +0.5 000 -0.5

Total 998 0.5 -36.2 102 1879 +257.3) 3374 +ily

-1t -



CompurATroNs For Deap SrrRESsSES CeonT)
- l ; {,

! L/,z (/;/ 4/2 MB J 1/4 U/.B U/ Uz . 03 (/44 ) 05 (/6 ‘ 07YU,5 - j
L fane/  Dead S Y Sum, Surm CSurm "Sum  Surn Swrr ;
o o 1t Yert of Intl Vert of Infl. Vert of Infl 50 oflifl =i ofofl o of Infl o, |
! Fornt  Load Lire e g A///:e il ol-/ﬂe Ce, a/-/hc' (};56 Line > Lire 2 Line 27
. ord. 7P gra CO7P ord. CP ord. (VC) 507 (VE) org ord.

/& 27 663 -0o73 -SU 40078 450 —041f =76 -0id| ~9( -002] .3 —0.3‘3%—22,7 ~0.112 ~7'(,éi
282, ¢9¢ 0150 10 H0ISL 408 g -152 0282 ~1{ ¢ -0.855 ~AF -0.686 -47.7 0.4y -!7,3}
. 3&25 72/ _0235 ~(l2 +023s 412 -022( -22.5 ~024¢ ~1],§ 0082 (o +.02¢ 4.9 ~0-392 23
4&24 726 o -229 to.u¢ 1328 0430 -21.2 -0206 ~jS0 -041 ~§| /420 -103] -0.500 -40.7
& 2% 776 0394 -3 T34 $31.3 ~0.520 -422 0470 ~I1DS5 -009/ -7.2 1§20 ~144.§ 00 oY
¢ & 22 730 04 =346 y+o.47¢ +34L -0(%] ~Y5.§ 0035 ~10.0 -0073 -$3 223 «(3d -84 1.5
7& 21 787 055l 27 +0s5L +43] 0U] -SLL -0002 -0 ~005S -3 Lol ~225 1248 ~q8.2
}f&zo 75 -0.640 -4S§ +0.6do +45.5 -079§ -s7.0 -0.073 =52 —003) -2F ~22 ~§b.7 6L -I1SE
T&/7 782 0126 -Sb 4092 tSL] “0-54»7 ~679 -004T ~3] -0025 ~2.0 -0, ~6I-9 —fo4y —52:0
;‘7‘/_0;&“_”/(4 75.7 -0.815 -60.3 +08/S w_‘éd‘a 0923 -6§.3 0027 -2.0 -0.015 —.] -0462 -3¢4.2 ~0.6l6 -4Ss
“//&/7 f0.5 -0.90] -72.3 +0.907 +72.3-096¢¢ -7§.0 -0.012 1.0 -0.007 -0L -0204 -165 -02]2 -22.0
,‘/2&/4” 78.2 -0003 -0.2 ’+/,005 475.7,50,7(%. =77.0 000§ -0.¢ —-0003 -0-1 ~00%4 —(.( -0.112 -8 §
i/3 &/5 941 -000/ ~0.! 4000/ +06.] 0995 -93.{ ~0.002 -0.2 —o,oolﬁo.l ~0.030 -2.§ -0040 ~2E

Total 9718 -402.2 +480.2 ~(ed 3 ~106.0 43,3 -3929 -602.3
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(el
Sforrrt

2 & 26

2 & 25
4824

5&23
¢ & 22
72&2/
§ &20
REX
Jo&/s
HIE17
I2& /6
J2&IS

Tota/

RS

Compurarions rFor DzAap SreREsscEs C(conr)

Yollo U, b,  Uyly Lo L, L215 | Ly Ly \ Léhl_,
L yéum - i 5 N » Semn - : - 5";’7. » éafm > . 5“;” . e 5“;}7
’ * ’ o ’ 4 7 o 7 2 s
Load 1% 5 02{::/' > /Zaf/;_ = Gk 2 /Zﬁ 3 Infl 3 /Z"/- =
el 2 i . - ']
2, v e gn T gy T e 5 e,

£33 #0110 195 40073 423 4O 1301 40T 1607 047 HSL +0.44S +30.4 +0223 HS2
bfe 4090 +13.2 40063 +4. ¥ +low | 4078 +S%3 424> 192.5 +ados 1030 107 +322
730 +oa26p +19.0 +0.01¢ +66 +HSUY Hid2 oy +44.3 +2.022 HY]L] +1370 000 +0)1§ +S2¢
72.¢ 40300 421§ +016 +§.§ 42020 HI6S +0.5T0 +%-4 +1.9/0 H2Y%.( +/.850 +ra¢3{+a77o‘ .8
77.¢ 40300 +23.5 4043 /0.5 2420 H92.C 40470 1314 +.440 +112] +2350 869 +/.aqo§+/o:z.7f
730 t0.270 (9.7 40452 #1-1 42775 +2025 0,373 +2].2 /19 +§2.5 41865 +136.0 H.ol/ +10)4
7877 <0190 +1S.0 10463 +12.8 43040 t241.0 +028) 1221 #0543 4163 +.405 +110.5 +/.%72+/s’¢.7,
705 0020 2143 +045§ +/13 43472 +227.0 +0209 +14-¢ +0006 +435 41010 1722 +/,¢/¢'¢,0,,L§
?5"7- —0-310 -24.2 +0,143 #1112 43000 +24]S +0,43) +10.3 +aa?3_+30.7 +0.655 1512 +0.919 +’)h7i¢ '
73.7 0770 -56.0 +0.(0§ +§.0 429221260 10.07] +577 +023] +(1] +0385 +2fs 1&;?»7 +399
§0.5 03¢0 -27.5 +0.059 +48 +2.5u 42040 +0.03¢ 128 0402 8.2 +0./90 +3.] +0.238 +/7.2
782  -0.:¢0 —(0.9 —00(7 —=/3 +1.8304 HYl.1 ooy +I-{ 0042 +23 #0.070 +5.5 400§ +7.7
74/ -0.050 -4.7 -0006 -0.6 +0.930 +§1.¢ 40005 +0.S +0.0/5 +.4 40025 *24 1085 +33

79/.§ .6 +59.9 234 1272 +176.6 +934.7 #789.§

_.27._



%w‘m’, 915

| Comp,
o Lty
Fane/ Dead Sam
Pormts Load Toinl S
Ord/rm?‘cs‘
/ & 27 €53 _+oo0r +0.0
2 & 26 €7t +0.029 R0
3 825 93/ +ooet A4S
4 B2Y 92l 40730 94
5 B2 79.C +0230 +183
¢ & 22 730 102357 426
“75:2/ 767 +0.529 +¢.6
§ &20 IS +0.815 +s§s
T &IT V2 4477 4923
o0& 1§ 739 +0693 +SIo
11877 K07 ro.306 +247
/2876 Wz tos20 +99
/12515 7%/.[%0,0¢5 +d2
4343

For Deap STrESS

L/OL//
Ster>s

ofL//::‘/. ] S’
ofdmafcsi
~0220  —I50
-0.409 -2 5
-0.550C ~42.§
-~0.730 i~Sao
~0.§30 —660
~0.¥97 ' —-6SSs
~0.909 -7¢
—~0778 -5s¢(
—0ss]  -u37
~0.53 —I(1%
40274 1302
~+0.1sY  #12,0
+0.055 +S.2

~40s¢

590

- =2, 177 A

-o818

Con7)

/Il Lirne

Ordinates
R L
a7
o3y

-1.§90

-7..'5‘1

m2.3247

-2.37¢

-1.999
—1.SS8%

-+ 0.0¢S

-44-

-S89

- —fos _

—lse

As0z

~-15}.0 ;
-1549
H9.9
=172

e £ e

~1458,0 |
-(25‘.?!

- =639

el

_14(97'?



Comrr For DEAD

Bar
Lo U,
LY,
Lo U3
LylUs
L, Us
Le Us
Lo Uy
LgUq
Lyls
L, Us
Lol
L2,
L2l
L,uls
A
U2t
1-/5. Y,
Uy Y
Us Yo
Ui,
Uiy
Lo L,
Lals
Lyls
Le L,
Ly,
Lol
L,24,3

%
-%27 2
+ /152
- 53¢
+72%
- 0.5
- ?6,2
+109. 2
—187.9
+2593
- 3374
+Yl 1o
—402.2
4802
—eCd 3
—10¢6.0

-43.2
- 8979
~&02.3

—17¢

879
+2/ 3./

+32272

r776C
+93%¢7
1+769.§
+243./
~405.¢
~14¢79

-45-

STRESS .
Ratro SHtress

4e. g

24 —4¢50
sy

34 “+ 217/
S-?IL

W — 100
5%.¢

7@ +87
62.96 '
LU —1
G5 '
g -4z
6250

Y +/ 27
c2.5

o —219
6256

"ﬁ -+ 202
Cait

sy —32373
«2.8€

625

o ]
72-¢

[arA +S2Y¢
724

T -724%
33.03

7.5 ~del
2.
34 ~557
22:2

2 ~-525
222 ‘

117 - 359
222 ‘ '
v —/
2272

ya + %70
322
Zc + /7040
222

3 + 309
2.2

2~ +Sr0
32.2

< +ss56
2.2 ;

% 170
722

% +204
322

Tz "24/2
222 -~

ZC -715



Computations for Live Stresses:

Un.Ld. =.562x32.2 = 18.08 per panel Conc.Ild. = 26.3 I .%5§L95§gglwhere L -loaded

length
Bar Lo U| Ul U2 & U2 Us
Uniform Load over i Lo - Ly, ineclusive ; Lo - L14 inclusive
Concentrated load at Iy : L,
Unc Ldo "50498 X 18008 - "99044 -10807 X 18008 = -32.6‘7
Conc.ld. ‘ -0.,909 X 26,3 = =23.,91  =-0,296 x 26,3 = = 7,78
Vertical Comp.or S! ~123.356 . -40,45
Stress .123,35x-032  =-170.22 -40.45x §$:g§ - -178.14
: - 048(450 250) = 19.06 =178 0.8"x 700
Impact -170,22xTI0x250) 500 s * =550 = -19.95
Total Live Stress -~ 189.28 -198.09
Bar f Uz Uy & Uy Us | Us "6 & Vs Uy
Uniform Load over 1o - L14 inclusive , Lo =~ L14 inclusive
Concentrated load at - Ly ‘ L6
Un.Lld. : =0,776 X 18.—08_-=- 14,00 ~17,988 X 18,006 - -325.2_6
Conc.Ld. ; =0.125 x 26,3 == 3.29 - 2.832 x 26.3 e = 74,48
Vertical Comp.or S!' - - 17,32 -399.74
| 2,27 32.2
Stress é =17.32 X35 = -223,63 -397.74 x 5% = =238.13
0.56 0.56
H - - - * |- S hd o - 6.6‘7
Impact | 223,63 x—g— - 25 06; 238,13 x 5 = 2
Total Live Stress -248,69 -264,80

- 277~



Computations for Live Stresses:

0.8(L 250)

Un.ILde = .562 x 32.2 = 18.08 per panel Conc.ld., = 26.3 I- 1l0IL 500 where L = loaded

length
Bar Uy Ug & Ug Ug Ug U109 & U0 Uy
Un.Lozd over Lo - L
2 14 incl. LO - _Ly4 inecl.
Conc.ld. at Lg , L 30
Un. Ldo -150984 X 18008 - - 288.99 E -9.980 X 18.08 - - 1
Cone.Ld. - 2.52 x 26.3 = - 66.28 -1.810 x 26.3 : - 180.48
Vertical Comp. or8! - 355.27 | - 228,04
| 52.2 211,74 1-228.04 §§i§
Stres -355,27 x z - .74 1-228.04 x = . .
ress Z)'ggg 0°56 135.91
. = =~ 23,71 -135.91 x 5
Impact -211,74 x 75 = 23.71 [ 185.91 x 5 = - 15.22
Total Live Stress - 235,45 - 151,13
Bar Uyy Uiz & Uyp Uy Uz Uiy
Un.Load over Lo - Lg & Lyg4 = Lgg Lo = Log
Conc.Ld. at L2o Lg
Un.Ld. * 1,404 x 18.08 = 25.38 28,06 x 18.08 - 506.53
Conc,.Ld. © 0.1356x 26,3 - 3.57 1,59 x 3,57 - 41,82
Vertical Comp.orS!' 28,95 548,35
Stress 28,95 x 2272 . 157,87 548,35 x—ail - 267.05
‘ . = , .8(900 250
Impact 157,87 x0-8(740 280)= 14 ho  267.05 x° 8( ) - 25.86
; 0 ; 9000 500 =
Total Live Stress 173.66 292,91

-Lt—



Computations for Live Stresses:

0.8(1 250)
Un.Id. - .562 x 32.2 = 18.08 per panel Conc.Ld. = 26,3 I= 10 500 where L = loaded
: length
Bar Lo Uy L, Uz
Uniform Ld.over L21~ Lyg Lz = Ljg4
Conc.Id. at e 13
Une. 1d. 2.93 x 18,08 = 52,97 - -
Conc. Ld. 0.523 Xx26.3 o 35l chART X 8.8 = -43.52
Vertical Comp. 66,72 -55,78
46,81 58.62
Stress 66,72 x ~ 34 = 92,07 -55,78 x - 49 = =66.,94
0.8(386  250) 0.8(354 250) . g,01
Impact 92.07 x 3860 500 - 10.77 66.94 x 3540 500 =
Total Live Stress 102,84 ~74,95
Bar L, Vs ' L4 Us
Une Ldo OveI’ L4 - Ll4 Lo —Lq_ &. L“_‘_“L_zs
Conc.Ld. at L, Lo
Un. Ld, 2.450 x 18.08 = 44,30 2.016 x 18.08 - 36.45
Conc. Ld, 0.517 x 26.3 = 13.60 0.483 x 2,63 = 12,70
Vertical Compe. 57,90 49.15
52,62 2.
Stress 57.9 x _ = 69.48 49.15 x 62.86 = 57.21
0.8(322 250) O.giSBO 250)
Impact €69.48x 3220 500 = 8.28 87.21 X 5800 500 = 6.00

Total Live Stress 7776 63,21



Computations for Live Stresses:

Bar Lg Usg Lg Ly
Un. Ld. over Lo-Ls & Lj4~Lag 1o = L. & L., = L
Conc.ld. at Lg © 14 28
Un.Ld. . ~-2.341 x 18.08 = - 42,33 2,869 x 18,08 - 51,87
Conc.Ild. -0,444 x 26.3 = - 11,68 0.528 x 26,3 = 13,92
Vert., Comp. 54,01 65.79
62,86 - _ 62.86 62.86
Stress -54,01 x == 7 65.79 x ;5¢ 76.58
M 6o 05 0:8(610 250) _ i 0,8(640 250) 7 °C7
mpea -62, 8100 500 — = - 6455 76,58 x 6400 500
Total -69.41 84.48
Bar Lg Uy Ly Ug
Un.Ld.over ‘Lo-Ly & Ly, - Log Lo -Lg & Ly,- Log
Conc.Ld. at ' Ly L8
Un. Ldo -5;479 X 18008 - - 62.90 4.164 X 18.\08 - 75029
Vert., Comp. - 78.94 93,31
O 80 0< .86
Stress -78.94 x 54 = = 91.89 93.31 x 54 = 108.51
(675 250)0.8 0.8(710 250)
Impact -91,89 x~ 6750 500 = G937 108.51 x 7500 500 = 10.95
Total -101.16 119.46

64~



Computations for

Live Stresses:

L

BAR 10 V9 o Uy
Un. Ld. over LO-Lg & Ly4~ Log Lo - Ljo & Lya . Log
Conc.ld. at Lg I10
Un. Ld, -4,920 x 18.08 = -88.85  5.739 x 18.08 = 103,76
Conc. Id. ~0.756 x 26,3 = -19.88  0.819 x 26.3 = 21,54
Vert. Comp. ~-108.83 . | 125,30
62.86 62.86
Stress -108.83 x 54 T -126.68 125.3 x 54 = 115,85
0.8(740 250) 0.8(770 250)  _
Impact ~126,68 x = . 12,67 145.85x “7700 500 < 14,59
Total ~139.35 160.44
BAR L1z U1y L2 U3
Un. ILd. over Lo = Lyg4 Lo - Ly,
ConO.Ld. at Lll L12
Un. Ld. -5.50 x 18,08 * - 99,44 6.50 x 18,08 - 117.52
Conc. Ld. -0,925x 26.3 = - 24,33 1.016x 2.63 = 26,72
Vert. Comp. 123,77 144,24
62,86 73,42
Stress -123.77 x~ 54 = ~144,07 144,24 x ~66 = 160,39
0.8(450 250)
Impact ’144007 Xm - - 16.14’ 160039 X .112 = 17096
Total -160.21 178.35
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Computations for Live Stresses:

U
Bar Lis "13 Lol, &I L,
Un. Ld. over Lo - L28 LO-L14
Conc. Ld. at L14 Ll
Conc.Ld. -0.962 X 2605 = 25.30 00909 X 26,3 - 25.91
St Vert. Comp ==179.12 123.35
73,42 ~ DCes
Stress -179.12 x—~?§- =-199.18 123,35 X = 116.69
+08{8900 250) .- 19.30 0.8(450 x 250) _
Impact -199.18 x 9000 500 116.7 x~—ZzB00B00 = 13.07
Total -218.48 129,76
Bar L, Iy & Ly L Ly Ig & Lg Lg
Un. Ld. over Lo - L14 Lo - L14
Conc. Ld. at L3z Lg
Un. 14. 13,494 x 19,08 = 243,79 17.490 x 18,08 = 316.22
Conco Ildo at 2019 X 26.3 > 5'7'60 2078 X 26.5 - 73.11
St Vert. Comp & 300,57 = 389 .33
3242 “32.2
Stress 300.6 x " 49 = 197,34 389.33 x 54 - 232,04
Impact 197.34x .112 = 22.,10 232,04 x .112 = 25.99
Total 219.44 258,03
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Computations for Live Stresses

Bar LeLy & L7L8 LgLg & LgL 44
Un.Ld.over Lo-L Lo-L
Conc.Id.at Ly T2 Ly 4
Un. 1d. +17.486x18,08 = + 316.15 +13.482 x 18.08 # 4243.75
CODG. Ld. + 2.‘73 X26.3 w + 71080 + 2.196 X 2603 - 57075
St + 387,95 +301.50
[ ] \7 32.2
Stress ""388)(.—22——2— z 4+ 231,25 +301.5 x - +179.69
Tmpact +231.28x60.112 = + 25.90 79,7 x JOI2 - sanlag
Total + 257,15 +199,82
Bar L L
10711 & Male L12T3 & Lyslag
Un.Ld.over L, ,=L Lo-L & -
Conc.Ld. at 1% 28 11 L Liga - Lgg
20 20
Un. Ld. ~10.967 x 18.08 = -198,.28 -19.995 x 18,08 = =-361.60
Conc,1d. = 1,243 X 26,3 = = 32.69 - 1,469 x 26,3 = 38,63
st -230.97 -400,23
Ceto
Stress -230,97 x 33;—— - -137.68 -400.2 x §§é3~ - -195,26
Impact -137,7 x 112 = - 15.42 -195.3 x 0.8(805+250) _ _19.95
T B0B0+500 T TT°
Total -153,10 -214,51
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Computations for Live Stresses

Reversals:
Un.Ld.0 LU9 Lo 6 8 el
e . ver : "L t
14 728 f L6 - L14 Ls -4,y
Cconc oLdoat ng L6 Z 5
Un.Id. . +9.97x18.08 % 180,26 ?"‘108425518;08 2 433,30 §-1.933X18.08 ® _34 05
Conc.Ld. +1.13%26.3 = 29.72 | 0.472x26,3 = +12.41 -0.448x26.3 _ _j;'vg
St +209.98 | 445,71 . -46.,73
32.2 62.86 ; 62.86 54,39
Stress +209.98x 57 =+125.10 +45.71 = 453.21 -46.73x 54 - )
Impact +125.10x9§§§ =+ 14.01 §+53.21x(260+250)0.8 z " 005 -54,39x0,8(290+4500)=6.96
, 2600 +500 T T2900+500
Total +139.01 | +60.21 | -61.35
Dead Stress - 11.00 | -42,00 1.00
Reversal +128.00 +18,21 -62,35
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