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The purpose of this investigation is to inguire into
the causes that led to the condeﬁnation of the original strue-
ture; paying particular attention to the manner and methods
of loading, the calculation of the resulting stresses and
their intensities. In this we have been guided by the speeci-
fications of the Massachusetts Railroad Cormission (Deceuber,
1901) and throughout the calculations have adopted their
rulings for live loads, impact and allowable fibre stress.

The bridge itself is a piﬁ—connectsd parabolie strue-
ture of steel and iron spanning the Boston & Albany Railroad
“t;acks on Boylston street near lassachusetts avenus. It is
c&mpoaed of two systems of parabolic trusses on each side of
the roadway which support, in addifion to the readway itself,
two sidewalks and, until recently,.the tracks of the Boston
Elevgted Railway as well. Owing to the acute angle at which
Boy&éton street crosses the railroad tracks it requires a span
‘of 216 feet to carry the roadway over but 60 feet of railroad
property. The skew there is such as to permit of but four
floor beams to he in common with both systems of trusses,
while the remaining floor beams rest on the abutment at one
gide. The floor beams are so connected to the systems of
trusses that they equally distribute the loads to each of tie
two trusses composing a sy & tem.

The material of which the bridge is composed is for
the most part of Bessemer steel. The floor beams, angles amd’

channel bars, however, being of wrought iron.
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Since at each panel point the loads - both live snd
desd ~ differ, it was impossible to compute the stress far
but one half of a truss and use the stress for'fhe corfespond—
ing bars on the other half. The stress in esach individusl bar
had to be considered alone; and to faiilitate this caleculation
the method of\using-ordinates of influence lines was adoptéa.
Thé bfdinates for the influence line of each bar of one half
0f a truss wore computed and since the truss is symmetrical
about its éentre the ordinates suffice for the obthér half as
well. The ordinates'at each of the panel points‘were then
multiplied by the loading at that particular pamel poinmt to
produce maximﬁm stress in the bhar under consideraﬁion. The
computation of the ordinates for the influence lines of all
the bars of one half the truss, - though, laborious en d some-
what tedious, will in similar cases be found in the end to be
quite saviﬁg of time and labor; espocially when investiggting
the actions of various hars under full and partisl loadiﬁgs.

For the dead loads to be used, it was decided that on
aécuunt of the skew of the bridge no empirical formula or ru.e
could be used with any reliance and accordingly the weights
of the material used in the bridge were tabulated and figured.
Moreover, this caleculation of dead weizht geve the actual
stress in the truss to a mmch greater degree of accuracy. The
oﬁly refinement tha® could ther be added would be the dispo-
sition of the load_ between the upper and lower chord points.

Tha live load Was'takenAas 80 pounds per square fook

covering entire floor surface up to two feet of rails, while



A

the moving load was that obtalned from twe lines of cars of
type shown later. The actual lozds were not used themselves
but from two lines of cars an average load was found which

with an excess enabled us to arrive at the game result,
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DEAD LOADS

MATHRIALS . Steel-Upper chords;end posts;ell eye bars 4" in width
and over:chord pins snd rollers.
Irop=All other parts of trusses and entire floor
systen.

Weight of Road-way.

Consaider one full panel from curd to curb and from floor beam to
floor besm-44' 7" X 13' 6",

4 rails eb 1154 per yd.=4 X 13. 5/3 X 115 -2070#
- Spruce planking st 2.5# per board ft. )
44.6 X 13.5 X.17 X 30 -3060%
Hard pine planking at 4F per bosrd ft.
44,6 X 13.5 X .25 X 48 -7230
Herd pine stringers - 8 - B" X 12"
8 X 5X 12/144 X 13.5 X 48 -2180
Herd pine stringers ~ 9 = 4" X 147
9 X 4 X 14/144 X 13.5 X 48 ~2270
Hard pine stringers - 4 = 10"X 14"
4 X 10 X 14/144 X 13. 5 X 48 . =2530
Totals 19830F

Teight per sq.ft. 19530/(44.5113 5)6@ N

Weight of wire ducts.
North gide;
+48 sg.ft. incross section of eoncrete
<48 X 140 =67# concrete per linear ft.

Weight 8f wood =~ 16%#
n " goncrete- 57

n " 5 ducts & csble- 100 '
. T83F per linemr ft.
2470 " penel
South side;
94 sq.Pt. in cross section of concrete
94 X 140 = 132# concrete per 11near ft.

Weight of wood - 10#
" goncrete- 132
" " 4 duets & cable- 80
19 ﬂzTS
I ger linear f£t.
3380 venel,
Forth & South ducts- 5800v
Weight per sq. ft.-5850/{44.6 X 13.5)=9.7%
of roadwsy = - B2,

Total per sg.ft. 41.§J



Weizght of Side-Walk for one Bracket.
_ Area covered 17' 8 1/2" X 13' &" *

Hard pine planking 17.7 X 13.5 X .125 X 48-
" gtringers 8- 3" X 12"

8 x 3X 12/144 X 13.5 X 48-

Hard pine riders- 2 - 4" X 6"

2X 4X 6/144 X 17.7 X 48-

Hard pine stringer- 6"% 14"

6 X 14/144 X 13.5 X48-

Facing planks at street line-2

2.75 X 15/144 X 13.5 X 48-

Angle st curb-3 1/2" X 3 1/2" 't 3/8"

13.5 X 8.5 -

 Bolts at curb-3/4"

4.5 X 3 -
Fence=25# per ft.& 1004 post in each panel

13. 5 X 259100 =

1440#
1390
280
380
190
115
14
438

Total- a24T#

Weight of rosdway on floor beams .

Floor beam F~+ , 193304
| 5850

2 | 25180

' F

Aren supported=(44.6X6.75)+4{39.67X6.75)4(4.92X6.75X. 5)
=(6. 75xa4.27)+4 92X6.75X.5- -
= 570+16.7 = 586.7 Sq. ft.

Weight of roadway- 586. TX41 e - x 245004#

‘ FS
Area ‘ =

34.75) + 16.7
518.7 sq ft.

6.75(39.67
502 + 16.7

n<

Weight of roasdwsy- : : : 21650#

v F4

Irea = 6.75(34.75
= 430 + 16.7

29.83) + 16.7
446.7 sq.ft.

w4+

F5

18700
Gonstant difference_ 2900 ‘
- 15800 Weight of roadway- 15800

6 _

WET@EI’E??TE%ﬁhay- ' 12900%
. F7 “‘

eight of roadway- | 10000#

Fo "

Weizht of rozdway- | 7100#

- Weight of roadway- S : 18700#
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Weight of roadway-

710

Weight of roadway-

Weighf of Floor Beams.

Mark Pieces

Descriptlon Wt. per ft.

4200#

13004

Wt. piece Tota i

: A ;
Fl 2 Webs  43"X3/8"X37'1" 54.8 4065
* 4 Pls. 5"X7/16X37'1" 7.44 1100 ;
g B"X7/16"X27'4" 7 o4é 406 - |
2. 5"X7/16"X25'0" 7.44 372 |
4 Is. 5"X31/2"X1/2"X3711"15.6 2023
2 " B"X31/2"X1/2"X9'6" 13.6 261
4 Webs . 3'7"+2'1"y g"x4'e" 42.08 758
2 o
2(2 Webs  25"X3/8"X9'g" 31.88 -584)%
2(g 25"4+9", B"X7 13" 18.06 262)"
2(2 1Ls. 5"x31/2"X1/2"X9'2" 1Z.6 249)"
2(4 " 31/2"x31/2"x7/16"x .
713" 9.8 294)F
g(e " B"X312"X1/2"X13'8" 15.6 372)t 1761
_ : - ~ ~I2505]
}
8 Pls. 71/2"X3/8"x2'91/2" 9.56 214
4 Ls. 3"x3/8"XBNX1 7Y 7.2 46
4 " 51/2151/2"xg"x1'7" 845 54
g " B"X3"L3/8"X2 13" 7.2 121
4 Pls. 12"%5/16"X1'11" 12.75 98
4 Ls. 41/2"X3"X1/2"X2'7" 11.9 123
2 Pls. 201/2"X3/8"X2'4"  26.14 122
g 201/z"x3/s"x1'11" 26.14 101
4 Ls. 41/2"X3"X1/2"x2'€" 11.9 119
8 Pls. 71/2"x5"x1'z"+1 6" 9.76 108
L 8 2 |
4 " 11"x2/8"x171" 14.03 61
4 61/28"X7/16%X2'1" 9.67 80
4 1s. 5"XS"X7/16"X1'10” 8.3 61 |
2 Pls. 201/2"X3/8"X1'e€" 26.14 78 |
2 Pls. Xi201/2"X3/8"X8'2" 26.14 216 |
70.Lat.nar.zl/z"xsjs"xz'l" 3.19 464 2066
|
Totzl Weight of msin section(i.e.of parts sbove dotted :
llne) , 12505% ;
Weight of rest of floor beam 2066 14571

Per cent of mein section of additions-

16 5/1¢%

i
i
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Mark FPieces uescriptlon __¥t.per ft. Wt.pleceTotal

%' - Fl Weight of iron work is takexr from Cembria steel book
] and reduced 2% to give weight of iron. .
Total 14571#
2% reduction 291
Total= 14280
F® 2 Webs  42"X3/6"X34'10" 54.8 3820
4 " 1/2(43"4+25" )X3/5"X4 6™ 42.08 758
2 25"X3/8"X2 6" 31.88 159
2 1s. 5"X31/2"X1/2"X42'0" 13.6 1140
4 Pls. E"X3/8"XZ4 1T 6.38 882
2 " 5"X3/8"X24'2 1/2" 6.38 308
2 5"X3/8"X231 7" 6.38 301
2 Ls. 5"X3 1/8"X1/2"x42'2" 132.6 1150
2 " E"X3 1/2"X1/2"X4'9" 13.6 150
l(Those perts of F marked thus ) 1761 110409

For this floor beam and the others the wt.
of mein section only is computed exaetly; and
incressed 16 5/10% for the additions.

Additions 16 1/2% 1717
1212
2% reduction ' : 242
: ‘ Total-
F° 2 Webe 43"X3/8"X30'3" 54.8 5517
4 1/2X(43"+25" )X3/8"X4"6" 42,08 1758
2 zs"xz/e"11'7" 31,88 101
2 Pls. 5"x3£a"xz441 1/2" £.38 308
2 w . mmhw yogrg ]/gnw 6.38 330
2 Is. 5"X5"1/z"x1/z"xse'4" 13.6 988
2 | - n X336V 13.6 995
2 " noom " X 4'9" - 13.6 13C
1(Those parts of 7 m%rked thus *) 1761 squ
Additions 16 5/10 1472
Iﬁi%ﬁ‘
Reduction 2% . 202
‘ . - : Total- 9916 #
7% 2 Webs  B5"X3/8"X25'4" 44.63 2260
s 1/2(55"+25")x3‘s"xe'1" 38.25 465
2 " X4'g" 58.25 344
2 Pls. 5"xs/e"xzo'e z/an 6.38 262
g n . nm w3911 1/2" 6.38 244
2 Is. 5"X3 1/2"x1/2"x31'8" 13.6 868
2 " " XZ6'6" 13.6 991
1(Those parts of F'marked thus *) - 1761 7181
Additions 16 1/2% - 1120
‘Rednction 2% ' 167

Totsl- 81947




‘Mgrk’ Pieces_

Wt, pjéeeTotai'»

Description Wt.perft,
F° 2 webs  35"X3/8"X20'5" 44,63 1820
g 1/2(55"+2=vxsdsﬂxe'1" 38425 465
2 m ! X4'6" B8.25 344
21s.  5"I3 1/2"x1/2"xzs'4" 13.6 7ig
2 "oOXB1L'e"  13.6 848 -
$(Those parts of/F'marked thus 7 ) : 1761 5950
Additions 16 1/2% T 982
TE952
Reducticn 2% - 139
‘ B Total=- ~ETOBE
2 wevs  257x3/e"z35'e 1/2¢ 31.88 2270
2 Pls. 3 1/a“x7/1az17'9" 5.21 185
2 " . " X1gten 5.21 172
2 Webs 1/2(25"+°“)X5/8"X7 3" _18.06 262
4 Ls. 3 1/2"15 1/2X7/16X42'9] 9.8 1680 4569
Additions 16 l/zp £ ~ 754
| | TB353
Reduction 2% . | 106
| | Total “B217
e
2 Webs 2B"X3/8"X20'7 1/2 31.88 1960
2 1/2(25"+9")X3/8"X7'2"  18.06 262
4 Ls. 31/2X51/2X7/16257'101/2" 9.8 1480 3702
Ldditions 16 1i/2% - 611
T4z13
Reduction 2% 86
Total- 4227
F® 2 webs 25"X3/8"X25'81 /2" 21.88 1640
g " 1/2(2 5"+°”)xz/e"xv'zﬂ 18.06 262
4 Is. 51/4X51/2X7/16X52 111/2"9.8 1290 3192
Additiors 16 1/2% 7 B2y
BT
- Reduection 2% 74
| Total 3645
¥ 2 Webs 25"X3/8"X20'9 1/2" 31.88 1330
2 " 1/2(25"49")X3/8"X7'2" 18,06 262
4 1s. 31/2X31/2%7/16x28'0 1/2"9. 8 1100 2692
Additions 1€ 1/2% T 444
3186
Reduction 2% 63
Totel 3072



%

Mark Pieces Descrigtion Wt. per £t. Wt Piece Total

F 2 Webs  25"X3/8"X15'10 1/2" 31.88 1020

10
2 " - 1/2(25"+9")X3/8"X7'3"  18.06 262 .
4 Ls. 31/2X31/2X7/16X23'11/2" 9.8 906 2188
Additions 16 1/2%- ' - 267
» _ - 555
Reduction 2% 51
, : | Total- 2504
Pl 2 webs 25"X3/8"X1417 1/" 31.88 925
12 2" 1/2(25"+9%)X3/8"X7'3" 18.06 262
F 4 lLs. 31/2X31/2X7/16X21'101/2" 9.8 858 2655
Additions 16 1/2% | 339
4 - 2394
Reduction 2% 48
Total- 2RiCc
12 1 web  25"X3/8"x9r1" 31.88 290
1Web  1/2(25"+9')X3/8"X7'3" 18.06 131
2 Ls. B"X3 1/2"X1/2"X16'4" 13.6 444 865
Additlon 16 1/2% o 142
: 1607
Reduction 2% | 20
. | Total~ 987
Weight of Truss.
Upner Chord '
- AB P1. 22"X5/16"X13'101/2" 23 .38 325
2 Ls. 31/2X31/2X7/16X13'101/2" 9.8 272
alpl 2 ~ B"X31/2X1/2X13'10}2" 9.8 378
2 Pl. Y 1/2"X7416"113'10 1/2”26.03 723
4 Ls. 5"X3"X1/2"X1'4" 12.8 68
1 Pl. 2"xz/a"xz' 1/2" 28.05 59
1" "ox1tE 28.05 34
12 Lat.Bar 2 1/2"13'4" 2.66 104 1963
BC 1 Pl. _22"15/16"x15'1o 1/2" " 23 .38 325
1.1 21Is. 51/2151/217/1sx13'1 9.8 272
B'¢- 2 " B"X3 1/2"X1/2"x 12.6 378
2 Pl. 17 1/2"x7 /16" X " " 26.03 723
4 Ls.  B"X3"X1/2"x1'4" 12.8 68
2 Fl. 22"X3/8"x11aE" - 28.05 69
12 Lat Ear. 104 1939




Mark TPieces  Description Wi.per Ft. Wt.Biece Total
cD 1 P1. 22"X5/15”113 8 1/2“ 23,38 320
2 Le. 31/2x7/1ex31/2x13'6 1/2" 9.8 268
IE 2" . B"x3 1/g"xlfa"x " ¢ 13.6 372
2" 17 1/g"x11/1e"x " # 40.32 1130
4m 68 68
2 Pl. 22"x5/a"x1’3" 28.05 69
12 Lat. Bar. ' 104 2331
EF 1 P1. 2”x5/16“x15‘7“ 23 .38 318
2 Ls, 51/3x31/2x7/16x15'7“ 9.8 266
FG 2 Ls. 5"x3 1/g9xl/evx n 13.6 370
2 Pl. 17 1/g"x3/4"x - " 44 .63 1210
4 IA.. ““““““ . 68
2 Ply, =—meee- 69
12 lat. BEr. __1c4 2405
GH 1 P1. 22"x5/16"x13'e" 23 .38 316
HI 2 Is. 3 1/2"x3 1/2“x7/16"x15'6“ 9,8 264
1 2 ls. 5"x3 l/svxl/a® 1346 368
¢ls” 2 Pl. 17 1/zhxBfa" x v 44, 63 1202
1 l 4 Iss I : 68
E'I® 2 Pl. -—— | | 69 N
1z Iaa.t-. Bar 104 2391
elpl 1 r1., 22vxBf167x1ZTOM 23.38 318
1 1 2 Ls. 31/2"x3 1/2“x7/18”x15'7“ 9.8 266
yol 2" bBvx3 1/2vxl/2"x 13.6 370
| 2 Pl. 17 1/2"x11/16"x " 40432 1100
4 Ils @ B e o ) ’ : 68
2 Pls e——— 69
12 La’b. Ber 104 2295
c’pd 1 P1. 22vxB5/16"x13's 1/2" 23.36 320
11 21Iss 3 1/2x3 1/2x7/16x12'8 1/2" 9.8 268
D'E- 2 lLs. 5"x3 l/a"xlfe" x @ * 1346 372
2 Pl., 17 1/gf x9/16"x " 33¢47 919
4 I‘So b b o 68
2 Pl. o i ) 69
12 lat.Bar | : 104 2120
' Lower Cheord
ab 2E.B. 5"x 5/4"x3" 12.75 77
2 L R 12.75 57
2 Pl. 5"x5/8"x1'11" 6.38 24
2f7"v ¢ 46.5#x11'9" 4645 1068
2 1. 9"x5/16"x1z" .56 19
24 Lat.Bar. 2 1/4x1/4"x1'3" 1.91 56 1301




Mark Pieces Description ‘thper Ft .Wt.piece Total

b e 2 E B. 4"x1 1/8"x14'6" 15.3 444
et 4"x7/8"x14'6" 11.9 346 790
c d 4 E.B., 5"x1 3/16"x 14'6" 20.19 1170
& 2E.B. B"xl 3/4"x14'6" | 29 .75 863
| 2 " 5"x1 1/8"x14'6" 19.13 555 1418
e f 4 E.B. 6"x1 1/8"x14'6" 22.95 1230
fg 2 E.B. 6"x1 5/8"x14'6" 33.15 960 '
gh 2EB. 6"zl 1/8"x14'6" 22.95 665 1625
hli

glnl 2 E.B. 6"xl 1/2"x14'6" 30.6 887 |
flgl 2 E.B. 6"s1 1/8"x14'6" 22,95 666 1552
elf! 2 EB. 5"xl 5/8"x14'6" 27 .63 801
. 2 E.B. 5"zl 1/8"x14'6" 19.13 555 1356
alel 2 ®B.B. 5"x1 3/8"x14'6" 23.38 678
2 E.B. B"x1l 1/8"x14'ée" 19.13 555 1233
elal 2 ®E.B. 5"x1 1/8"x14'6" 19.13 555
| 2 E.B.  5"zl"x14'6" 17.0 493 1048
blel 4 E.B. 4"x7/8"xl4'6" 11.9 | 692
albl Seme as & b 1301 .
2 Pl. 5":5/89:1'11" 6.38 ___ 24 1325
N Diagonala. " o
Ab 2E.B. 6"ml /8":16'5" 33.15 1090
Be 2E.B, 5"x1 5/8"x18'5" 19.13 705
¢4 2B, B, 4"x1 1/16"x20'9" 14 .45 | 600
Dye, 2 E.,B, 4"x3/4"z22'e" 10.2 459
D el S - T
E.£. 2 E. B. 4"x3/4"x24'6" - 10.2 498
elel o | | |
| Fg 2E.B, 4"x11/16"x25'7" 9.35 478
Glgl 2 B, Bo 4"x3/4"x26'9% 10.2 545

G
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Merk Pieces

Bescription Wt.p_r Ft .Wt .Piece __Total
H i 2 E. B. Bnx5/8mx27 18" 6.38 348
B4 2 E. B. 4"x3/4"x27 15" 10.2 556
Mg 2 E. B.}' 4"x3/4"x25' 7" 10.2 522
cla 2 E. B.  4"x1"x20'9" 13.6 565
Ble 2 E. B. 5"x1"x18'5" 17.0 627
Ay 2 E. B. 6"xl 3/8“316'5“ 28,05 920
| countera. |
Fe 1 Rod 11/4mx1 1/4*:25'7“ 5.31 135
¢ £ 2Rods  3"x5/8"x26'9" 6.38 385
Hg 2 " 3"x5/8"x27" 3" 6.38 341
Ik 2E.B, 4"x5/4"x27'6 1/2"  lo.2 562
11’ 2 Rods  3"x5/e"x27'6 1/8"  6.38 544
Elg 1 Rod 1 1/4"x1 1/4"x27'3"  5.31 142
¢le. 1" v x m oypgrgn 5.3 139
' Vertiaals. .
Aa 1P, 22":5/16”x6&2“ 23,38 144
. 8 . 17 1/2"xB/a"xlote" 37,19 749
Algl 4 Ls. 4"x3 1fa"x7? [f6"x914" 10/6 396
2 . 3 1/2"x31/2 17/16x5'719¢8 71
1 Pl. 22"x7 [18"x T 52.73 65
6 Lat. Bar31/2'15/16 12&8" 2.66 35
T Pl.. 14 1/4*:5/&*:1'10" 18.17 - 88
1 " 10 1/2"x3/8"x1'10"  13.39 24 1517
Bb 210"31.33#x 15'5 1/2" - 31.33 844
. . 2Pl. 7 1/2"x11/16"x1'1"  17.53 55
Blpl 2 =, 9 1/4"x3/g"xo" 11.79 .18
2 "  13"x3/g"x2'1" 16.58 69
218, s "xf"x7/ }6":2’1" 8.3 35
1 6"x3 1/2%x1/2"x1%6" 15.3 23
4 P1. 7 1/2':5/8“:1'4“ 9.56 51
2 - 9 1/4"x5/16"x1'3" 9.83 25
Lat. 1e 2 J/4a"x5/16"x1'1n 2439 47




Mark Piepes De‘cr:’l;tien ____Wt.per Ft. Wt.Piece Totely

B b One half ci’ the following) o
1.1 Ist. 3"x5/16"x26" 3.19 83
B*b* 4 Is. 3"x3"x5/16"x5' €31 122
) 4 " l‘l:x !l»x n ’ lllll 6.1 96
2 " 6"x3 1/2"x1/anxy" 15.3 1e
1Pl. 9 1/2"x5/16"x5' 10/09 50
1 " 7 1/2"1 " x" 7.97 40
2 " x " x2'6" 7,97 40
4 " 4 1/2*: w xlre 4178 22
236
| 1167
| | —I03
Reduction 2% | 28 13754
Ce 210" L= 23fx16'8" 23,0 766
11 2P, 7 1l/2"xifenx17n 2.75 40
Cre 2 " 9 1/4%x3/8"x9" 1.79 18
2 " 13"x3/8"x2'1" 16.58 69
2 Le. 3"x¥"x7/le"x2'l" 843 35
1 " e"x3h/e"xl/2"x1'6" 15.8 23
2 P1/ 7 1/2"x1/2"x1'4" 12.75 34
| 2 ". 9 1/4"x5/l6"x1'3" 9.83 25
; 28 nat. 2 1/4"15 16"x1'1" 2.39 67

(One half of follomng)

. Lat. 3"xb/le"x52' | 3,19 166

4 Ls . 3"x} "x5/16"x5" 6.1 . 122

4 " wxnx ®w xPU 6.1 171

2 6":3 1/2"x1/2%x7* 15.3 18

1 Pl. 9 1/2"x5/167x5' 10.09 50

1" 7 1/z"x5/1s"z5' 7.97 40

2 : i 1/ x " 16:7" 'hg? 106

4 g"x " x1 4.78 19

S ﬂ : “ZJe91
-7
_1077
- Reduction 2% 28 1395

Da g gon [ 21#:18'11 1/2" 21.0 796

1.1 2 P1, 7 1/2"x7/16"x1'7" 11.16 35

i Drg Seme as in C ¢ ' 18

i . :n. " " " . 69

3 E [ ] " " ‘ 55
! " " oAy

; " "o " - " gg

§ | 2 Pl, 7 1/2"x5/167x (4" 7.97 21

34 Lat. 2 1/4"x5/16"x1'1" 2.39 81




_llark Pierces DoScription Wt;pgr Ft. Wt.Piece Total

(One half of the fbllewing)

. plal Lat.” 3"x5/16"x70" 3.19 223
1 4 Is. B"x3"x5/16"x5" 6.1 122
g 4 " . mxwgw ggign 6.1 251
Sa.me as in C ¢ : : 18
" " " ” 50
. " n n L L I 40
2 P1. 7 1/2"x5/167x7'11" 7.97 127
4 " 41f/2"x " x1'gn 4.78 22
- ' 21833
Ry
1103
1550 .
Reduetion 2% 30 1490
Ee 2 10" [s @8l1fx21'3" 21.0 893
11 2Pl 7 1/2“:5/16":1'7“ 7.97 25
Eve™ - Snme ‘88 in Ce : 18
" n ‘ ” 69
n LB n " 35
‘ﬂ n H " 25
n n o 25
2 Pl. 7 1/2"15/16":1'4" 7.97 21
| —I205
(One half of the fbllowing) ' :
Lat, 3"x3/8"x94' 3.83 360
4 Ls. 3"x3"x5/16"x5" 3.19 122
2 ". 6"x3 1/2"x1/2"x7" 15.5 18
2 Pl, 7 1/2"x5/16"x5" 797 40
4 ". 41/2"x5/16"x1'2" 4,78 22
1 " g"x5/16"xB' 8.50 43
4 Ls. 3"xZ"x5/16"x11'7" 641 282
2 Pls 7 1/2"x5/16"x10'3" .97 163
| ' S . - 27I8B0
:{ B85
j 1205
a Reduefion 2% . B85 1695
; F£f 210" [s 21fx22'7 1/2" 21.0 952
1 Seme as in E e except for lat. 216
; Flrl 44 Iet, | 105
1 ' - TIZT3
(One half Xhe :follewing) A
; Lat. 3"x3/8"x106' 3.83 406
Seme as in E e v ' : 122
; 7 = 1 4] . ) 18
: |! ” ” 1! 40
" " " " 22
i ;| " " n 43
i




‘Merk Pieces Deseription Wt.per Ft, Wt.Piece Total

F £
rplel

G g
algl

Hh

Einl

4 Is. 3"x3"x5/16"x13" 6.1 318
2 P1. 7 1/2"x5/16"x11'9" .97 187
- : 271056
528
1273
, 1801
Reduction 2% 36 .
2 10" G 21fx24! 21.0 1008
Same as in E e except for Lat. - 216
48 Lat. 115

~ (One half the following)
Let. 3"x3/8"x118" 3.83 452
Same as in E e ‘ 122
i " " n 18
” n " n 40
" LUBE | S | 22
1:4 "_ i " 43
4 Le. 3"x3"x5/16"x1414" 6.1 350
2 P1. 7 1/2"x5/16"x13'0" 7 .97 207
627
1339
Reduction 2% 39
2 10" [ 21#x24'5 1/2" 21.0 1025
Same as in E e except for lat. - 216
50 Lat. : 120
- — 1361

(One half the following)
‘Lat. 3"x3/8"x118' 3.83 452
Seme as in Ee , : 122
" " ” n 18
” " n " 22
ff " n " 40
1 Pl. 9 1/2"x5/16"x5" 10.09 50
4 Ls, 3"x3"x " x14'lo" 6.1 362
2 Pl, 7 1/2"x " x13'4" 7 .97 213
» - ‘ , 211279
=640
1361
| — 2001
Reduction 2% | 40

1765



| Mark Pieces Description Wt.per Ft. Wt. Plece Total
1 I4i 210" 5 21#x24'11" 21.0 1047
1.1 Same as in E e except for Lat. . 216
I*i* 50 Lat. , 120
| | T 1383
(One half the following)
lat. 3"x3/8"x124! 3.83 475
Same as In E e ' 122
" 4] il " 18
LI R S 22
" " n ” 40
4 Is/ 3"x3"x8/16"x15'3 " 6.1 372
2 P1. 7 1/2"x5/16"x13%11" 7.97 222
1 " 9"x5/16"x5' . 9.+56 48
| | : 2TIZIS
— 660
1383
Reduction 2% 41 2002
Post Hanger Beam. -
2 Weba 25"x3/8"x4'6 1/2" 31.88 289
4 P1. 7"x7/16"x1'7" 10.41 66
2 " 11"x3/8"x " 14.03 44
2 " 9 3/ax5[/16"x1'3" 10.36 26
4 Is. 3"x3"x7/16"x5'1" 8.3 168
4 " vy " x5[/16"x1"7" 6.1 39
| o —zT
Reduction 2% 13 619
End Strut, Upper Chord :
4 Le. 2 1/2"x2 1/2"x5/16"x4'81/4" 5.0 94
4 P1. 12"x1/4"x1'4" 10.2 54
4 ". owxh5[/lg"x1t2" 9.56 45
8 Lat. 2 1/4"x1/4"x11dn 1.91 27
12" . nm x mxjigne 1.91 35
| | : — 256 255..
Intermediate Strut, Upper Chord '
4 Is. 2 1/2"x2 1/2"x1/4"x4'21/2" 4.1 69
2 Pl. 9"x1/4"x1'4" 7.65 20
4 " 9"x5/16"x1’ 9.56 38
4 Lat. 2 1/4"x1/4nx1'9" 1.97 13
| | o : I
Reduction 2% - 3 137

Struts
S (Betwsen T2 & F°) .

2 Ls. 5"x3 1/2"x1/2"x14'4 3/8" 13.6
| | I " "

2 "ox7 1/2" 13.6
2 Pl., 13"x1/2"x1'1 1/2" 22.T
1 " 8 1/2"x3/4mx1'2" | 21.68
10 Let.2 1/2"x5/16"x1'7" 2.66

Reduction 2% 514



Mark Pleces Descrintion Wt,perFt. Wt.Plece Total
S (Between F° & F%: F° & F9)

2 1s. b5"x3 1/2"x1/2"x1 13" 13.6 34
2 3"x4 1/2"x1/2"x2! 11.9 48
1.21. 17"x3/4"x1'2" 43.35 50
1 " 13"x3/8"x2' 16.58 = 33
2 Is. Same g8 t in S preceeding : 390
2pL, " 7 50
8 Let, - 34
| o —75
‘ Reduotien 2% 13 626
S (Between & #5)
1 P1. 13"x1/2"x1'1 1/8% 22.1 - 25
1 " 17"x1/2"x2! 28.9 58
10 Lat. : 42
2 Is. Same as before 390
gp, * nm n 50
2 Is. b5"x3 1/2"x1/2"x1'3" 13.6 34
Reduction 2% 12 587
| S (Between F® & F'; F° & F°) |
; 2 Is., Same as before 390
2 " . ;) !l‘ " 34
2 P, noonw | 80
; 1 . 17"x3/4"x1ran 43.35 50
| 10 Lat. 42
3  Reduchbion 2%
11 . 555
s (Between P & F°) 3
Same as S between F* & FP 599
1 Pl., 13"x3/8"x2! 16.58 33
2 Iss 3"x4 1/2"xi/2"x2! 11.9 48
: S T
Reduction 2% , 14 666
S (Between F° & F10)
2 Ls/ 5"x3 1/3"x1/2"x14' 13.6 380
2 v x7 1/2" 13.6 17
1 v " " " x3'3 1/2" 13.6 45
1 " 3"x4 1/2"x1/2"x2!’ 11.9 24
1 P1. 13"x1/2"x1'l 1f2" 22.1 25
1 " 16 3/4"x1/,"x3"3 1/2" 28 .48 94
8 Lat. | - 34
- %19
Reduction 2% 12 607
S (Between F10 g rll) '
2 Ls/ 5"x3 1/2"x1/2"xl4'2" 13.6 385
1" " ¥1'11 1/2" 13.6 27
1 Fl. 13"x1 /erx1'l 1/2" 22.1 25
1 " 16 3/4™xl x)Z"xl'll 1/2" 28.48 56
9 Lat. : 38

A,Reducthn 2%..; S | 520




Merk Pieces " Description -~ Wt.per Ft. Wt.Piece Total

S (Between Fll& Flp)

2 Ls/ 5"x3 1/2"x1/2"x1a'4 3/8" 13.6 390
17P1. 13"x1/2"'x1'1 1/2" 22.1 25
1 " 18"x1/2"x2'6" 30 .60 77
9 Lat. ___ 38
R Reduotlon 2% , 11 519#
sl 218, 5"x3 1/2"x1/2"x11'9 1/2" 13.6 320
2 Pl. 20"x1/2"xl'9" 34,0 119
2 ". 9 1/2hx1/2vx1? 1615 32
8 Let. 2 1/2"x5/16"x1'7" 2.66 34
Reduction 2% 10 495
s2 (Between F° & F4 near sbutments)
2 Is/ b6"x3 1/2"x1/2"x12'4 1/2" 13.6 336
2 Pl. 8 3/4mx1/2"x9" 14.88 g2
1 " 13"x1/2"xio" 32,3 et
1" 9"x5/16"x1'1" 9.56 10 *
| | ” S ——nEE—
Reduction 2% _ 8 377
$% (A1l others) |
2 Is. Saze as aboye 336
2 (Those parts of S marked thus t) 118
| - T 454 o
Reduction 2% | 9 445
g3 |
5"x3 1/2"x1/2"x11'9 1/4" 13.6 320
2 Pl. 8 3/4"x1/2"x9 14.88 22
1 " 19"xl/2"x1'é6" 32.3 48
Reduotion 2% 8 382
84 2 is. b5"x3 1/2"x1/E"x12'7" 13.6 342
1 Pl. 20"x1l/2"x117" 34.0 54
9 Lat. 2 1/2"x5/16"x1'7" 2,66 38
. ) M . N ’ zgz .
Reduction 2% 9 425
s 2 1s. 5"x3 /2"xl/2"xll'9 1/4"13.6 320
1 Pl. 2enxl/2"x1to" 34.0 60
1 " 9 1/2"x1/2"x1? 16.15 16
7 Lat. : 28
| | —r

Reduction 24 | 8 416



:
‘__._....'_A .

Mark. Pieces Descxiption

1 P1. 19"x1/2"x10"

4 v 8 3fa"x1/2"x9"
1 " 9"x 5/16"x1'11"
1 "  19"xl/2"x1'7"

Reduction 2%

__Wt.per Ft. Wt.Piece Total
s6 2 1s. 5"x31/2"x1/27x12'0 3/4" 13.6

52 0'5

14.88
9.56

52 0’5

s’ 2 1Is. 5"x3 1/2"x1/2"x11'9 1/4"13.6

2 P1. 19"xl1/2"x1'6e"
3 ". 8 3fa"x1/e"x9"

Reduetioniz%

Upper Lateral Bracing
er panel '
4 Rods 7/8"x7/8"x8"

Reduction 2%

~ Lower lateral Braci
Post aE 2 Ls. 5“x3“xI]E“§§o 1/2"x
| 1 Pl. 3"x7/16"x10 1/B"
1 Rod 7/8"x7/8"x7'4 1/2"

Reduction 2%

Post bl 2 Ls. 5"x3"x1/2"x8"
1 P1. - 3"x11/16"x8"
1 Rod 7/8"x]78"x14'9"

Redustion 2%
Posts cl,dl,e}

2 Ls. 5"x3"x1l/2"x8"
1 Rod

 Post £l 2 1s. Same as sbove

1 Rod 7/8"x7/8"x7'4 1/2"

Lateral Rods
Side Rods 1"xl7x23'

Center Rods 1"x1"x19'6"

32.+3
14.88

2.6

20‘6
12.8

2.6

3.4
3.4

328
27
44
10

28

451

393

81

44

.59

54

15

76
65



ASSEMBLAGE OF DEAD LOADS AT LOWER CHORD PANEL POINTS.

There are several approximations made in computing the dead
lodds at the panel points; but errors on one side arecounter-
balanced by those on the other. The dead weight ofthe sidewalk
is sssumed to act at one~half the distance from the point of
supportto the edge ; snd account is taken of the cantilever ac-
tion. Dead weight of the street and of entire floor beam are
considered to ect at one-half the distance between supports.
Stnuts and lateral rods are taken in their actusl positions.
The dead weight of the truss itself at any panel point is con=-
sidered as one-half the weight of the members in the panels on
each side of the point.

Panel point b

Pin 4 3/4" dia. x 1'6" 90#
noo4n " . x1's" 71
1/2 A D | 545
" ad 651
" AB 982
" B Q. 970
Bb 1375
1/2B e 353
" be 396
" Post hanger beanm 310
1 Intermediate strut 137
2 Lat. bracing rods 41
2 Plsy 16 1/2"x7/16"x1'6" 74
1/4 5y » | . 124
LI - 107
1/2 s® 223
1/2(1 1/2 side let. rods) 57
" Cegter lat. rods : 33
1/4 F | , 3570
1/4 Roadway on Fi 6295
1/2 Sidewalk 2124
Total —I8b25  18525%
Panel pcint ¢
Pin 100
i) 71
1/2b e 385
" B 353
" B C 970
" 0D 1166
" ¢ad 300
Ce 1396
1/2 ¢ 4 . 585
n Pgst hanger beam 310+
"5 248+
1 Intermediate strut 137+
2 Let, bracing rods 41"
1/2 s¢ 223 !
1 Side lat. rod 76 !

1/2 Center lat.rod 23 !



DEAD LOADS (continued)

1/4 7L
" Roadway on Fl
1/2 sidewalk
2 Pls. 16 1/2"z1/2"x1'7"
1 " . genx5/ls"x1'3"

Panel point 4

Pins
1/2

c d
" Ccada
" de
" CD
11} e
" DE

Dd

S a fmarked thus;"

"

" " LA

Panel;poiht e

Pins
1/2 4 e
1" De
" Fe
” ef
" DE
" Ef
" REPF
l Ee : D
Parts et ¢ marked thus™
L] " " " w [/ -
n n 0w 1" n ©
Panel point f
Pins
1/2 e f
n Ef
n G f
L] fg
_" EF
" F e
" Fg
" FG
1 F £
1/2 Lat. rod, side |
rod 5/5(58553) + 3/10x33

Lgt.
S 1£2x9/10x5
1/4 F

" Roadway on F2
Sidewalk 56/49.5 x 2124
Parts et ¢ marked thus *

2570 -/
6295 /
2124 !
g7 °
28 ©

i71
585
800
709
1166
230
1166
1490
736
12321

171
709
230

665
1166
249
1203
1696
736
12321
115

(<]

171
665
249
168
813
1203
68
239
12C8
1766
38
53
201
2970
6125
2405
736

18500

18900

19300

19100



DEAD LOADS(continued)

Panel point g

Pins
1/2
!!F

"
n
"
"
L

1/2
8
1/4

n

Lid

Panel point

@0 QQEm HE H
®RHEFHOER ®

S

F

Roadway on e
Sidewalk 51/44.5 x 2124
Parts of C marked thus‘*

h

ide lat.
rod 5/9(38+3
/2 x 7/9 xS

Pins

1/2

"
L
"
"
n
n
7"

1

1/2 lat. rod
I%t. rod 1 x7
Si14S

HEEHoPHQR
SHE HB PP

1/4 F

n

Pansl point

Roadway on F¢
Sidewalk 46/39.5 x 2124
Parts at ¢ marked thus *

i

Pins

g) + 2/9x33

¢+ 1/16(S + s3)

171
813
239
172
813
1203
168
213
1196
1928
38
47
172
2479
5413
2440
736
115

171
813
273
281
813
1196
172
171
1196
1962
38
40
159

2049

4675
2480
736

17225

171
813
172
278
818
1196
281
172

18460

17200



DEAD LOﬂDS‘(continned)

Panel point_ i (cont.)

172 1 H1 1196
1 id 2002
1/2 Lat. rod 38
Lat/ roa 3/7(38 +_16) 24
S2; 3/7 x 1/4 s 96
35 3é7 x 1/4 = s6 49
1/4 F 1698
" Roadway on 2 3950
Sidewslk 41/3/.5 x 2124 2625
FParts at ¢ marked thus 736
" " 1] 1] 115
—I6325
Panel point hl
Pins 171
1/2 i nl 813
m I hl 172
n o glpl 273
" glrl 776
n 1 gL 1196
" H%i 278
" Hlg 71
n glgl 1196
1 Elnl 1964
1/2 Lat. rod 38
Lat. rgd 1/3 x 328 13
56 & s : 1/2 x 1/3 x (s6& s7) 141
1/4 ¥6 1304
" Roadway on F6 3225
Sidewalk 36/29.5 x 2124 2600
Parts at ¢ marked thus * 736
A —I12967
Panel point gl
Pins 171
1/2 ginl 776
" gHlgl 71
" Flgl 261
v flgl 776
m glgl 1196
v glnl 273
n aglel 70
n glpl 1148
Glgl 1928
1/2 Lat. rod 38
Lat. rod 1/5 x 8
s76 3% 1/2 x 1/5 x(s7+ 53) 78
1/4 F7 1057
" Roadway on F! 2600
Sidewsalk 31/24.5 x 2124 2695
Patrs at ¢ marked thns'* 736
n Rt " 115

- T I3897

16300

15000

12900



DEAD LOADS (continued)

‘* Panel point £l
Pins . ' 171
1/2 glfl 776
n oglfl 70
n glfl 249
" elfl 678
" glyl 1148
n plgl 261
n FlEl 1148
1 Flrl 1274
1/4 1at. rod 19
Lat. brac. 35
1/4 ¥8 911
" Roadway on F8 1775
Sidewalk 26/19.5 x 2124 | 2837
Parts at ¢ merked thus * 736

| — 12334 12300

Panel point el
Pins 171
1/2 elfl 678
n plel 230
r o glel 617
n plgl 1148
n gplel 249
vw glpl 1060
1 Elel 1696
Let. hrac. 54
1/4 F » 768
" Roadway on 7o 1060
Sidewalk 21/14.5 x 2124 3080
Parts at ¢ marked thus * 736
1w n " " n © 115

11700

Panel point al
Pins 171
1/2 elal 617
n glgl 283
n elgl 524
n gipl 1060
n plel | 230
m plcl , 106D
1 Dplal 1490
Lat. brac. , . 54
1/4 ¥<1 O 62
Roadway on F10 325
Sidewalk 16/9.5 x 2124 3580

Parts at ¢ marked thus * 736 ,
: 10756 10800




DEAD LOADS (continued)

Peanel poinf el

Pins

1/2
”
n
A2}

n
n

1/

1/2

1/4
"

Lat.

1
1/4

clal
Blel

1.1
St
lgl
clsl
clel

Pgst hanger beam
55
brac.

Intermediate strut
Lat.

brac.
pll

Sidewzlk 16/9.5 x 2124
Parts at ¢ marked thus ©

Panel point bl

Pins

Vv

Lat.

Post hanger beanm
sb

S

brac.

1l Intermediate strut

Lat.

1/4

brac.
Fi2

Sidewalk as at cl

171
524
314
346
1060
283
970
1296
310
124
104
54
137
41
587
3580
115
0lé

171
246
460
663
970
314
282
1376
310
104
130
59
137

587
3580

10230

10000

10200



LIVE LOAD DUE TO CARS

The car used in computing this live load is shown beldw.
and the loads given are wheel loads.

38 - j
ka&g'j 5/07}— 92" '7[5/0 t—ev‘yz/_u_,:
6300% 65007 695007 . sso00™

The following sketch shows the bridge covered with the wheel

loads under maximum conditions.
209 — ¥ 70 /0 70
7,
128 —;r-a/ A /57 ha 99 63,:
' |

Each load is 6500#
£ ]
|
)
/62 _J(_/csz 62 k- /62" _Ic_ /62~ _.I_ /62 _;_ l6 2 —— 62 —— SE2 "
)

70 //0 209 —K 70 /10
7 *- 738 ' '<6/ /a/-ql—/d&—n#, /26
> 4 |
/ <+ s /o /7

On account of the skew of the bridge and the compsrativly
large number of panel points, it seemed undesirable to
compute the reactions at all points for the sctual leads
under maximum conditions for each bar of the gruss. To
avoid this amount of work and yet secure results which would
be practically correct it wes decided to find the uniform
load, which placed at each panel point, would give the
same results as the actual wheel loads. The computations
follow‘

6500 -
R e (92 + 162) 10100%#
Rg = " (74 ¢ 70 + 144) - = 11500
Rg = " (18 ¢ 88 + 27) ~ 5300
Rg = " (135 + 119 ¢ 9) - 10500
Rg = " (45 ¢ 153 + 101) = 11900
Rg = " (61 « 54) - 4600
Ry = " (108 ¢ 36 + 143) - 11600
‘Rg = " (16 + 126 + 128) - 10800
Rg & -~ " (34 ¢+ 81 +11) - 5000
Rio™ " (81 + 151 + 63) - 11800

| | 10792100 _
Uniform load at each panel point 9B00T

locomotive excess 1000#



COMPUTATICNE CF UNIFORM LIVE LOADS" ON ROADWAY AND SIDEWALE

Live loed of 80# per square foct on the roadway ecch side of the
car trscks to the curb: snd on the sidewalk.

86¢0™

’ | |
775 ol Z *

I T
Load per panel on & sidewelk bracket
13.5 x 8 X80 = 8640F#
reection on double truss due to sidewslk lcad _
distance between point of support at truss and st sbutment

1 =8640 (1 ¢ 7.75 )
864C 4+ 8640 x 7.76 = 8640 ¥_67000
—— -

oM
nH o

e = 2
P k— /75 | 15720
1

.TR

4

i
Load per panel on one side of roadway before rail next to rosd-
wey goes onto the abutment

" 18.5 x 14 x 80 = 15120f .
Rl = resotion on double truss due to this loca

= distance between point of support et truss end st abutment
R] x 17 = 15120 ( 11 - 11.75 ) :

= 15120 = 177800 c

- I

Where the area covered with live load is changing the formuls
will rot apply; &nd the resetion can best be computed for eech
case.

a2t Bl

’
qu_ny\\\\j&i}' Ry = “}E = ;fés E20 X 2 3860F
At pl
£,____\\\ Y. Ry = & xﬂ;575‘x 80 x 2.5
. = 15004 °
&S&,Q At ¢l & B
c’ §§§§§ R S $x 13.56 x 80 x 2.5
. , =5
:: E¥ e s —d - 1500#
‘Q§ _ '
Qigx Rg < reaction on double truss due
N to live load on further side
§§§§&§ of rosdway when the sres cov-
%xd7\ ered is changing.
] At F,; :
N At
Ro = 1.5 X8 x 80 x 6
\ 2 = = 1180#
“ At H &¢
y . o 12.56 x 4 x 80 x 3 pu




Panel point

UNIFORM LIVE LOAD (continued)

Load on single truss

R Ry Ry

B 8640 15120 ir Ry 11880#
c 8640 15120 n 11880
D 8640 15120 n 11880
B 8640 15120 n 11880
F 10010 11490 2290 11900
G 10160 11080 1180 10710
H 10360 10560 230 10630
I 10610 9900 16260
El 10950 8990 9970
el 11450 7720 9580
Fl 12160 5770 8970
El 13430 2860 8700
pl 16090 1500 8800
cl 16090 1500 8800
rl 16090 1500 8800

SUMMARY OF TLOADS.
Point Uniform Gor Total

- — live __dead

b! 8800 8800 10200

8’ 8800 88C0 10060

qr 8800 880C 13830

e 8700 8700 11700

P 9000 9000 12300

g 9600 800 10400 13900

h' 10000 2100 12100 15000

i 10300 3800 14100 16330

h 10600 5600 16200 17200

g 10700 7100 17800 18440

4 11900 8300 20200 19120

e 11900 9300 2120 193020

o d 11900 9300 21200 18950
e 11900 9300 21200 18500

b 12900 9300 21200 18500

A r——— i s A et



_—

0 » - <
—_ L
o, ), =4 e

I5' =S"s 9'w a"d 67 B ‘f77/12
o . . .
op = 9' 4"x27 x I2/77 & 1I2/I2 x 27x I2/77 = 29.272

20" 4" - I5' 9" = 244/I2 - 189/12 = 65/I2
= 189/12 x 27 x I2/556 = 92.782: op = 92, vaa -27 = 65. vez
23" I" - 207 4" & 277/12 -244/12 38/12
op = 244/I2 x I2 x 27/I2 - 199. 64: op = 199,64 - 64 = 145.64
24' O" w 23" I" = II/I2 |
og = 277/I2 x I2/II = 679.9I: ga = 679.9I = 8I = 598.91
CALCULATION OF BARS | |

VERTICALS-
Teking sections cutting three bars ss shown =zbove: -

Ber Aa: S=riactions of left abutment=1/16=.06250 C vhen load
is at B :
When load is at b:8s15/16 =.9375 C.

Bar Bb:

Load at Bl:8=1/16x39.272x1/52.7725.04651 C.
Load at ¢ :5514/16x39.272/52.272<.6512 C.
Load at b :S=(15/16x39.272-1x52.272)1/62.27253023 T.

Bar Cec:
Load at bl: S“1/16159 272/66 272=037C8 C
Load 2t 4 :S=13x.03708=.4820 C, -
Load at b .S-(l5/16x59 272-1x52. 772)1/66 572-.2405 T
Losd 8t ¢ :S5= 2x.2405-.4809 .T. o

Bar D4: :
Load at b :S=1/16x65.782/106.282=.03870 0.
Load at e :5=12x.03870%.4643 C.
Losd at b--s=(15/1ex55 782-79. 282)1/106 282=.1657 T.
Load at d -S-.1657x5"4971 7.



Ber Ee: 1
~logd at b~: S =

Load et £ : S =.os432 x 1l = 3776 c.
1 -
Toad et b : 8 ( = x 65. 782 - 79. 282 ) 135 782 = f1476 T.
Loed at e : 8 = 4 x .1476 .5881 T.
Bar Ff: | 1 1
Loed at bl: 8 = Tg x 145.64 x—pyz-Tg = -04271 C.
Losd et g : S = 10 x .04271 C. = #27~
_ .15 I
Load at b : 8 = ( 7§ x 145.64 - 159.14 ) x Zoz=-— =.1061 T.
Losd et £ : S =5:x1061 T.= .5305 T. ’
Iload. at b . S = Ie X 145.64 X m - 004016 C.
Jogd at h : S & .04016 x9 = .3614 C.
-, 15 1 — n
Losd at b : § = ( T6 * 145.64 - 159.14 ) see.6a 09978 T.
Ioad at g : S = 09973 x 6 = .5984 T. ' ‘
Bar Eh: 1 1 1
Load at b+: S = IE X 598.91 X m-- - 005598 C.‘
losd at 1 : S = 8 x .05398 = ,4318 C.
’ . ' 1
Load et b : S = (—%glx 6598.91 - 1 x 612.41) ~Fgz.a] =07346 T.
Tosd et h : S = 07346 x 7 = .5142 T. '
Bar Ii: |
8 is = to O when both diagonals are in action.
VERTICALS ( Counters in sction )
Bar Ff: 1 ' 1
Load &t b+: S = 16 x 145. 64 X Ei%-i]r—— = f°4270 Tf
Load at f H - 004270 X 11 04697 To v
, e = (2B S S
Ioed at b = (¢ x 145. 54 - 159. 1 ) 515, 14 .1061 c.
Ioad at e : S ¥ 4 x .1061 = .4244 C.

Bar Gg:

S
S
S

Loed st b : S =
Logd et g : 8
S

Load at b

1 1
16 X 598. 91 X e79.91 -705505 Ti
005505 X 10 - 05505 To

15
( 7 * 598.91 - 612.4 ) ‘E?%TEI = .07486 C.



Bar Gg:(Cont.)

Iosd at £ : 8 = 5 x .07486 = .3743 C.
Bar Eh: 1 1 1
Load at »~: S e X 598,91 x —=gr T .0b398 T,
Iosd at h : 8 = 06398 x 9 = .4858 T,
s = (15 - ' 1___ = ,07341 C.
_Load at b : S ( TE x 598.91 612f41 ) L .'07u41 C’
Load at g : S = .07341 x 6 = .4405 C. '
Bar Ii: (One diag?nal and one countir in action)
Ioad et b': Ss.o x 598.91 x . _ = ,05295 C.
. 16 706.91 .
ILoad at h': S = 7 x .05295 = .3707 C.
Load at b : 8 = ( X2 x 598.91 - 612.41) ——>=—— = .07205 T.
16 : . 706.91 , ,
Iosd at 1 : S = 07205 x 8 = .5764 T. '
DIAGONALS .
Fre2 620 Frs2.0 7’
V- = Y § o
AL N N N N
o S A ;: & \ g
) 762 J 262 /82 Z62 &2 /82 /62 P13
e 4 c =4 = ~ K7 A g

Dimensions in above figure given in inches in order to avoid
unwelldZy fractions in caleulations.

By method of Joints in sbove case - taking joints b,c,d,etc.s
the verticle component of the stress in the diagonal is-equal
to the stress in the vertidle and of an opposite charsoter.

‘More over the direct stress in the disgonal equals the vertiecal
component multiplied by the secant of the angle made by the
disgonal with the verticle.

Bar Ab: 196.72
Load at b': S = .,04651 x ~115  ~.08169 T,

Tosd st b : S = 15 X .08169 = 1.225 T.

Bsr Bo:

_ 221.1
Locad at b': 8 & ,03708 = . .
a ’ 3708 x 160.5 '05447 T'

Losd at ¢ : S = 14 X‘.O5447 = ,7626 T.




Bar Be:(Cont.)

Tosd at b : S = .2405 x 2811 =,3539 0.
' 150.5 . .
Ber Cd:
Losd at b': S = .03870 x -2-%-2-53 = .05096 T.
Losd et 4 : S & .05096 x 13 = .66 25 T.
) 246.9
Load at D : S = .1657 X Ta—g = 2182 Co
Load at ¢ : S = .2182 x 2 = ,4364 C.
Bar De:
Loed at b': § = .03432 x 270.4 = ,04287 T,
216. 5 :
Ilosd et e : S & .04287 x 12 & .,5146 T.
Load at b : S = .1470 x 279-4 = 1836 C.
. 216;5‘ : .
Load at 4 : S = .1836 x 3 =.5508 O,
Bar ETf: 292.8
ILoad at b': S & .04271 X3qL = .05126 T.
Ioad at £ : S = .05126 x 11l = .5659 T.
_ 292.8,
b:8=. 292.8. 1075 .
Load at S = .1061 x 22-% .1275 C.
Load at e : S & .1275 x 4 =.5100 Ce
Bar Fg: 206.8
Load at b': S - 004016 X m - 004750 To
Load at g : S = .04730 x 10 = .4730 T.
Load at b : S T .9973 x 5983 = .1175 C.
Load at £ : S = .1173 x5 = .5864 C.
Bsr Gh:
Load at b': § = .05298 x ?.39,#9 = 06253 1.
Load at h : S = ,06253 x 9 = .5628 T.
Tosd at b : S = .07346 x 523,;9 - .08540 c.
Ilosd at g : S = .08340 x 6 = .5004 C.
Bsr Hi:
Load st b': 57 .05295 x E?E.ﬁ—celm T.
: . 282.5
Load at 1 : S 5.06104 x 8 = .4883 .
Losd at 4 : S & .07206 x 325. 6 -.08050 C.‘
38%.5
Load at h

S=7x .08330 = .5831 C.



G 62 K 862./7

Bar eF:
Toad at b': S= 298:8 xli 358283 x 1 = .0536 C.
Losd &t f: 8 & .0536 x 11 =.5896 C.

_. '306.8 1 (15 -
. S,- 'Y - ° -e e
Load at b: Se0s X 199.64(13.1 145.64 159.14) ‘1505

load et e: S = .1335 x 4 =.6340 m.
BarfG: 520 ,9

load at b': S = “27; x 04270 = 04947 C.

load at g: 8 = .04947 x 10 = .4947 c.

320.9
T

load &t b: 8+ .1061 x x 1-=.1229 m.

‘Load at f£: S )=,1229 x 6 = .6145 v,
Bar gH:
Load at b': § = 225.65 05505 =.06345 €
Oa- » ! 282 5 x " -o‘ o‘
.05545 x 9 = 5710 C.
.06345 x 325.65 5'.0964 T,

282.5
load at g: S = .0864 x 6 =5184 T,

ioad at h;

w
1

#H

( Load at b;: S

Bar hl:

330.4
Load at b': 8 = Togg X .05398...05194 c.

Load at 1: 8 = .06194 C, x 8 = .4955c.

‘ Load &t b: S = §§§§é x .07341 = 93425 T,

Load &t h: S = .08423 x7 = .5896 T,




. LOWER CHORD:
Bar ab -

Bar bc:'

Load at

0_

b:

S_—

162

.06728 To

Load atbb: S = .06728 x15 - 1.0078 T.

Bar od:
Load at
Load at

- Load at

'b'c

S -

1_ 162
189

ng

X 2 -

.19714 T.

e: S -.10714 x 14 -1, 505 T.

b:

S -

Load at e¢: S

Bar de:
Load at
Lload at
ioad at

Bar ef:
Load at
LOAD at
Load at

Bar gh:
Load at
Load at
Load at

‘Barfg:

o pa o

b'

g:
.'b-

0 »n o

- 162,15

TeolTg * 2

- 1)

- 07500 T .

.1oqa4 x 14 - 1.503 r.

i _ _162

~ 16 * 216.5
.1403 x 13

S =

162 15

162 f15
2l6. 5 16

16
12 x

244

244 16

5

—ixy 162
.1660
x 5 -

1 162

16

x3 - .1405 T.

3

4

1. 8239 T.
- 2) - .eoeo 7,

- +1660 T.
1.992 1.
4) - .4980 T,

S - 02193 x10 - 2 195 To

;8 -

162 15




LOWER CHORD:

Bar ef
Toad @

n 1"
" "

Bar fg

bl

[~

Load & D!

Bar gh
Load @

" "
" "

Bar hi
Toad @

" 1
L "

o' Hy

o'l

‘bl

h

b

rr o

v Lz ta

[ 3]

719

wrw

1x 162 x 4 = « 1660 T,
I8 ~ 244

12 x 1660 = 1,922 T.
(15 x 162 x 4 - 162 x B) 1 = ,4980 ?.

15 \ 244

lx1628 x5 = ,1943 7,
16 ~260.5

(156 x 162 x 5 ~ 162 x 4) 1 = ,4294 7.
17 260.5

1x162 x5 = ,2193 T,
¢ ~277.5

2193 x 10 = 2,193 T,

(15 x 162 x 6 - 162 x 5) 1 = .3655 T,
16 . Erki

1 x 162 x %= .2510 T.
18 7282.5 -

L2510 x 9 = 2.2259 T, -
(15 x 152 x7T=-162x6) 1 = ,3227 7,
15 262.5 |

UPPER CHORD( Taking same sections as for the Lower Chord
the horizontal component of upper chord is equal to
the stress in lower chord and of an opposite charac-—

The direct stress in the uvper chord, however,

is equal to the horizontal component multiplied by

the secant of the angle made by the uvper chord with
the horizontal.)

ter.

Bar AB
Ioad &

14 n
Bar BC
Load &

"oon
L

Bar CD
Load &

" "
1 "

bt
b

bt
c
b

‘bl

. L2 )

F

" e

v

156.5 . 06728 = 06915 C

#

«06915 x 15 = 1.037 C.

.10714 =

[}
(03]
(o]
.
(34}
M

'Y 1101 CO

:

14 =
.7500 =

1.542 C
7709 C.

e
o
o
o
MK

.1422

=
[o2]

s B O
"
M

» 1403 = C.

faviRavi g

®
[ RRav)

13 =
. 6080 =

1849 C
61685

'Zi-“
MM



UPPER CHORD (Contd.)

Bar IR

Ioad @ B' ; 8 = 164.3 x ,1660 = .1684 C
s5
" "e : 8= ,1684 x 12 = 2.020 C.
t " b . S = 164.3 X .4980 = 05050‘ c
16
Bar EP
Toad @ D' ;: S = 162,8 x .1943 = ,1953 C
16
" " £ . 8= ,1953 x 11 = 2.148 C
" "D : 8= 162.8 x .4294 = ,4296 C.
16
Bar FG ‘ ‘ v
Joad @ b' : 8 = 162.8 X 2193 = .2204 C.
162
W e 8= 2204 x 10 = 2,204 C
WM 5= 162.8 X 3650 = 3673 C.
16
Bar GH
Tcad @ b?! : 5 = 162.1 X .2510 = .2510 C.
162
" "g :8=9x .,25610 = 2,269 C
" " b . S = 162.1 X -5827 = 95227 C.
162
Bar HI ‘
Ioad & b' = x 162 x 8 = .,2814 C

2814 x 8 = 2,251 C.
x 162 x 8 = ,2814 C.
I6 ~ 288

1
16 288
1

The ordinates having been calculated for the panel points
nearest the sbutments and at those points where the direction of
the influence line changes,the intermediate values were then ob-

- tained by multiplying the values of the ordinates at b' and
at b by 2, 3, 4, etc., respectively, up to the poirt where the
change in direotion occurred. The fellowing tables, then give
ordinates Pfor each bar of the left half of span for a load of
unity at any panel point. The ordinates for bars of the right
half of span may be obtained by taking values opposite letters
of reverse nomenclature




PANEL AB

Point Lower Upper Diag. Vert. Voert.
ab AB Ab Aa Bb
b!? o -.06915 +,08169 =.06250 -.04651
c? o} -+.1383 .1634 ~e 1250 -.09302
: a' 0 -« 2074 w2451 ~o 1870 ~e 1395
i e' o) ~o 2766 . 3268 -« 2500 -, 18604
9 f! o -e 3458 «4Q085 -+ 3125 ~22326
- g' o ~e 4149 - .4902 ~,3750 -e2791
. h! 0 ~+4840 -.5718 ~o 4375 -s 3256
!g i (4] iy 5532 +6535 e 5000 —.5?21
B h o ~,6224 7352 -+ 5625 -.4186
‘ g o -9 6915 .8169 -« 6250 -.4651
£ 0 ~.7606 ~8986 ~, 6875 -.5116
e o -« 5288 »9803 - 7500 ~e5581
s G o ~.8990 - 1.062 ~,81256 ~-2 6346
© o ~ -4 9681 1,144 = 8750 =+ 6512
b © -l.0873  _1.225 _ -.9375  -,3023
PANZILIL B.C.
Point Lower Upper . Diag. Vart.
! .06728 ~+1101 Q5447 -.Q3708
¢! .« 1346 ~.2203 . 1089 -~ 07415
a’ «2018 - 0304 1634 ~e11122
e' 2691 -+ 4405 2179 -.1483
£r e 3364 -+5506 2724 -.1854
g! « 4037 e 6607 . 3268 ~e 2224
h! 4709 -e7709 « 3808 ~+2595
i «5383 ~.8810 «4358, ~e 2966
h « 6054 -+ 9911 #4908 ~e 3357
g «6728 =341013 » 5447 - 3708
f .7400 "1.2114 o5992 "'04078
e «8Q73 . ~-1.3216 « 6537 -+ 4449
- d «8746 ~1.4317 » 7081 -« 4820
c «9419 ~1.5418 « 7626 + 44809
b 1.0078 - .7709 ”35539 ""02405




PANETL C.D.
Point Lower Upper Piag. Vert.
cd CD cd Dd
b 10714 ~s 1422 05096 -.03870
c' 2143 ~s 2844 . 1019 ~oQ07739
a' 3214 ~.4266 » 1529 ~4,1161
a! « 4887 -.5688 «2039 -.1548
£ 5357 -, 7110 « 2548 -,1935
g! « 6429 -+ 8553 «3058 -,2322
h' «7500 . ~49955 « 3568 ~4 2709
i « 8571 ~1.1377 « 4077 ~, 3096
h « 9643 -1,2799 « 4587 —~¢ 3483
g 1.0714 ~1.,4221 5097 ~.3870Q
T 1.1786 -1.5643 « 5606 ~e4256 |
e 1,2857 ~1,7056 «6116 -, 46434
d 1.3929 -1 ,8487 « 6625 4971
c 1,5030 -1.,2337 - 4364 0314
b « 7500 ~ ,61685 ~.2182 «165%
PANEL D.LE,
Point Lower Upper Diag. Vert.
de - DB De Te
b? ¢ 1403 ~. 1684 204287 -, 03432
c! + 2806 ~ e 3367 .08574 -.06865
a' 4209 -+ 5051 «1286 -+ 1030
e' .5612 ' “"-6724 b1715 "Q1574
bl «7C15 ~-.8418 . 2144 -.1716
g" » 8418 -1.0102 2572 -+ 2060
h' » 9821 ~-1.1788 <3001 —~e 2403
i 1l.1224 ~143469 « 8430 -.2746
h 1,2627 -1.5153 « 3868 — ¢ 3089
g 1,4030 ~1.6836 » 4287 - 3432
T 1.5433 ~1.852 <4716 ~a3776
e 1.6836 -2.0202 5146 «5881
e 1.8239 ~1.515 ~+5508 J4441.
¢ 1.216 -1.,010 ~. 3670 «2941
b .6080 . -.5050 - .1836 « 1470




PAXNETL EF

Lower Upper PDiag. Vert.
ef Joy ____Ef py
b «166Q -e 1953 .05126 -+ 0437
c'! « 3320 ~-. 5907 «1025 ~-.08542
a’ «4979 ~+ 5860 » 1538 ~.12813
e' « 6640 -.7814 « 2060 -41708
£ «8301 —o 9767 2563 ~-.2136
g' « 9960 -1.1720 « 3076 ~. 2563
h' 1.1619 ~1,5674 . 3588 ~e299Q"
i 1.328 ~1.5627 «4101 -, 3417
h 1.494 -1,758 «4613 ~.3844
g 1.660 =1.953 .bl26 -.4271
e 1.992 ~-1.218 -.5103 4244
d 1.4940 -1.289 3827 3183
¢ #9960 -.8592 -+ 2560 «2122
b «4980 -.4296 -.1275 «1062
PANNEL F.G.
Point Lover Upper Diag. Vert.
Fg FG g Gg
b 01943 -.2204 + 04730 -.04016
c! « 3886 -.4408 +09460 -.08032
ar’ . «5829 -4 6612 «1419 -.1205
@’ w7772  =-,8816 « 1899 ~e1606
£ « 9715 ~1.102 « 2365 -« 2008
g' 1.166 =1,322 «2838 —-e 2410
h' 1,360 -1,543 «3311 ~.2811
i 1.554 ~1.763 « 3792 -.352128
h 1.748 -1,984 « 4257 ~e 3614
g 1.943 -2.204 « 4740 .5984
f 2.137 ~1,837 - 5864 «4987
e 1.718 ~1.469 -e4691 03989
d l.2882 -1.102 -.35519 £ 2992
¢ .8588 - 7346 —-e 2346 .19946
b «4294 -, 3673 -.1173 .09973




PANEL GH

Polint Lower Upper Dlag. Vert.

oh GH Gh Hh
b!? e 0193 e 2510 «Q6AE3 o, 5H398
6: 3,4586 " a 5(}21 ' n1251 *‘ylﬁeg
da s 5579 - 7831 1878 ~s LELD
g! 8772 -1.,004 .2501 - 2159
il 1.0897 -1 . 255 2 D127 ~. 2599
g: %"?és “%i?':}g n5753 "'05259
ho} s 00D ~1,75’ s 43T - 5779
i 1,755 -2, 008 L5003 ~. 4318
n 1,974 =2, 259 #5628 .5142
2 ?:1?5 =1.938 - B4 » 4408
f Aoy 833 ""10 813 e 41?0 356?’5
g: %%%Si}? ”"‘1-292‘:1 ""'03‘336 08938

205 ~¢ 9868 ~e H0R 2 2504
G « 7310 - 6454 -a LEGS » 1489
o) 2655 —~ W ORET -, 0834 07346

PANE

i Hi Hi - Ii
b » 2810 -y 2804 L08104 - 0HE9B
ot «5019 ~oBEEB » 1281 —-. 1059
\i: la?sif;g "“igjgég »1831 -. L5859
a’ .'0.4” ”-‘?‘s.o f.. .2422 e 1
£1 1.2%% ~1.407 .5@%2 ;,2242
g 1.506  ~1.6E8 5663 -.5177
Wt 1,757 =14 970 s 4273 - 0707
i 2.008 -2, 251 « 2883 « 5704
h 2,859 ~1.9%9C - 5831 o044
% ’1i95§5 —%.ggg “ai§93 » 4303
o .6 i { ™ 3—55 95662
G 10 297 "1.126 ".5522 ;2%’382
a 9681 - B443 - 245G » 5161



VERTICAL 8l

Point Factor Loads Stress

dead live dead live

b'! -. 06250 10200 - 8800 -600 =600
c! -+ 1250 0000 8800 ~1300 -1180 -

a’ -.18%70 10800 8800 2000 -17G0

o' -, 2500 11700 8700 =29C0 2200

! -.3125 12300 : 900G =3800 ~-2800

g' =, 3750 13900 104C0 ~5200 ~3900

ht! ~ ¢ 4350 15000 12100 -6500 ~530C0

i ~+ 5000 16300 14100 ~8200 ~700C

h -.5625 17200 16200 ~-8700 =9100
g =, 6250 184CC 17800 =-115Q0 ~11100
£ -~ 6875 19100 20200 ~13200 ~138C0
e -+ 7500 19300 21200 -14500 ~15900
d - ~4,8125 189C0 21200 ~15400 =17200Q
; c- -4875C 18500 21200 =16200 ~18600
1 b -,935%5 18500 24200 ~17300 23700
; : -128300 ~123C00

VERTICAL Bb
b'  -.0465 10200 8800 - 500 - 400

c' ~.0930 100380 8800 ~ 900 ~ 800
a’ -.1395 10800 - 880C -1500 ~2200
e'  ~.1860 11700 8700 -2200 »15800
£ —e 2326 12300 = 9000 -2900 -2100
g' -.2791 13900 10400 -3900 =2900 -
h'! -« 3256 15000 12100 4900 +3930
i ~« 3721 1630 14100 -6100C ~4000
h -.4186 17200 16200 ~7200 -56800
g ~-.4651 18400 17800 -8500 ~8400
£ -.5116 19100 20200 ~9800 ~10300
e -.5581 19300 21200 ~10800 ~1180C0
d ~. 6046 18900 21200 ~11500 ~12800
c -+ 6512 18500 22200 -12000 =~14500

‘ ~82700 —-8I500
b +.3023 18500 + 5600

=77100




. =YERPICAL Cc -

Point Factor Losads Stress

.. _.8ead  live ~_ dead  1live
p'  =.0371 10200 8830 -400 ~300
o' ~-.0742 10000 8800 ~790 700
a'  -.1112 10800 8800 ~1200  -10G0
| o'  -.1483 11700 8700 ~1700  ~1300
1 £1 -.1854 12300 9000 -2300  -1700
1 g!  -.2224 13900 10400 ~3100  =2300
i Rt -.2595 - 15000 12100 ~%900  ~3100
! i - 2966 16300 14100 ~4800  =42G0
| h - B357 17200 16200 ~5700  -5400
I g — 23708 18400 17800 ~G800  =6700
i ? -.2078 19100 20200 -7800  =8300
i o - 4449 19300 21200 -8600 . =9600
I 1000 a -.4820 18900 22200 -9100  ~10700
| | SBEEIO0 <5500
i ¢ +.4809 18500 + B700
| b +.2405 18500 + 4400
i ¥ 13100
(-43,000)

Y v v - -

VERTICAL Dd

§ p'  ~,0387 16200 8800 =400 ~-300
i c' ~.,0774 10000 8800 -800 =700
1 . a* ~-.1161 10800 8800  =1300 - 1000
N c!' ~.,1548 11700 8700 =1800 ~1400
1 £r -.1935 12300 9000 -2300 =1700
- g' —.2322 13900 10400 -3 200 ~2500
. h' -.2709 15000 12100 -4100 w3100
] i ~.3096 16300 14100 ~5000 =4400
1 h ~.3483 17200 16200 -6000 ~5600
| . g -.3870 18400 17800 ~7100 ~6900
- e -.4256 19100 20200 ~8100 =86Q0
e -.4643 19100 22200 --9000  =10300
- =Z9200 =46500
| a +44971 18900 9400
b ° +,3314 18500 | 6100
I b - +.1607 18500 : 3100
I —IBBG0

(~30,600)




VERTICAL Xe

Point Factor Loads Streas

dead live dead  live
b! - 0343 10200 8800 =300 =400
c'! -.0687 10000 8800 ~700 -600
a ~+1030 10800 8800 ~1100 ~900
o' -, 1374 11700 8700 ~160C0 ~1200¢
fr -, 1716 12300 9000 -2100 ~1500
gt e 2060 12900 10400 =2900 -2100
ht ~e 2403 15000 12100 -3600 -2900
i -o 2746 163C0 14100 -4500 ~3900
h -,5089 17200 16200 =5300 -5000
g  ~e 3432 18400 17800 -6300 -5100
f -,37176 19100 21200 =-7200 ~80QC0
: =41900 -26400
e +,5881 19300 - 11400
d +.4444]1 18900 8400
c ++2941 1856C0 BbCD
b +.,1476 18500 2700
28000

W e - ot —— e —

VERTICAL F?f

b'  -.04271 10200 8800 ~40C -400
¢! -.08542 10000 8800 . -9CO =700
a'  -.l281 10800 8800  -1400  ~110C
e'  -.1708 11700 8700  ~2000  =1500
£ -,2136 12300 9000  ~2600  ~2000
g'  ~.2563 13900 10400  -3600  =2600
n'  =.2990 15000 12100  =-4500  ~3600
i ~3417 16300 14100  ~5600  =-48C0
h -.3844 17200 16200  =6600  =6200
g - 4271 18400 18600 _=780C _~=80Q0
| 35400  ~BB200

£ +.5306 19100 16100

e +.4244 19300 8200

d +.3183 18900 6000

e $.2122 18500 . 3900

b +.1061 18500 2000

30200

(5,200)




VERTICAL Gg

foint Factor Loads Stress
: dead live dead live
b!? -, (4016 10200 8800 -400 =800
et -4 38032 10000 8800 800 ~15C0
ar ~,12C56 102C0 8800 ~1300 ~2400
c! ~e 1606 11700 8700 ~1900 -33Q0C
£ ~.2008 12300 =~ 9000 - =2500 -4Z00
g" -+ 2410 13900 10400 =-3400 =590¢
h! ~¢2811 15000 12100 -4200 =%600
i ~e3212 %6300 14100 ~5200 19800
h —~e 3614 72C0 16800 -6200 =~12300

=25900  -28000

g +,5984 18400 11000

£ C +,4987 19100 9500

e +,3989 19300 7700

d +.2992 18900 5700

¢ +,1995 18500 3700

b +,09973 18500 - 1800

39400

(+13,500)

L R e e

| VERTICAL Hh
b' -.05398 10200 8800 ~500 =500

c! ~-.1080C 10000 8800 -1100 - =900
a’ ~e1619 10800 8800 ~1800 =140D
c' -+2159 11700 8700 =2500 ~19C0
£ ~e 2699 12300 9000 ~3300 -2500
g! ~e 0239 139Q0 104G0 »3100 -4800
h? -, 3779 15000 12100 =5700 ~4600
i -.4318 16300 14500 ~7000 ~6300
' -25000 =22900
h +,5142 17200 8800
g +, 4408 18400 8100
f +.,3673 19100 7000
e ¥.2939 193C0 4 5700
d +,2204 18900 4200
e +,1469 18500 ' 2700
b +.07346 185C0 . 1400
: ‘ B7900

(12,900)




VERTICAL Ii

Point Factor Loads Stress
: dead live desad live
b! -,0562956 16200 8800 - =500 ~500
c! -,.1059 10000 8800 ~1100 -9Q0C
ar ~e1589 . 10800 8800 ~1700 «1400
c' -.2118 11700 8700 -2500 ~2000
£ ~.2648 12300 9000 ~Z300 ~24G0
g' - 3177 12900 10400 ~44C0 ~3300
h - 3707 15000 12300 - =5600 -4500
=I9IC0 =~
i +,.,5764 - 16300 2400
1 +,5044 17200 8700
g + 4323 18400 8000
ol +.,3602 19100 6900
e *,2882 19300 5600
d +.,2161 18900 4100
c +,1441 18500 2700
b +,07205 18500 1300

(+27,600)




VERTICAL Ii

Point Faetor Loads ’ Stress
dead live dead live

bt +,07205 10200 700
a! » 1441 10000C 1400
ar «2151 10800 12020
c? , #2882 11700 3400
£ + 3602 123C0 4400
g! « 4323 13900 6000
h? «5044 15000 ' 7600
irt «B764 16300 ' - 9400

+34200
h - 3707 17200 16200 -6400 ~5300
2 — o S17TY 18400 17800 ~5800 : ~5700
f -« 2648 19100 21200 =5100 ~560C
) ~,2118 19300 2123C¢ ~410D0 -4530
a -.1589 1890C 21200 =-3000 - ~3400
c -.1059 18500 21200 ~2000 -2200
b -,056295 1850C 21200 . =1000 -1100
: - 27400 ~28500

+ 6800

VERTICAL H'h!

N +,07346 10200 800
et .1469 10000 1500
ar <2204 10800 2400

et <2939 11700 3400
2 J3673 12300 4500
g! 4408 7900 6100
n’ «5142 15000 7700

264C0

i ~e4318 16300 14100 - =7000 ~6100
h ~o 3779 17200 16200 =-6520 -6100
&z ~e3239 18400 17800 ~6000 ~5800
7 -.2699 19100 21200 =~5200 5700
e -.2159 19300 21200 —-4200 ~4600
d ~.1619 . 18900 21200 ~3100 ~B400
e -.1080 18500 21200 ~2000 ~2300
b ~.058398 18500 21200 -1000 -1100

~35000 - =351IC0
- 8600




VERTICAL G'g!

——— e

Point Pactor loads Stress
‘ desd  live dead live
b? +,090973 10200 1000
c! » 1885 10000 2000
at « 2992 108G0 _ 32C0
o' « 3989 11700 4700
£ 4987 12300 ~ 6100
g' 5984 13900 8300
25300
ht ~-.5614 15000 12100 ~5400 ~4400
i -.3218 163C0 14100 ~5200 -4500
h -, 2811 17200 16200 -482D ~4600
g -+ 2410 18400 17800 -4400 ~4300
by ~, 2008 191C0 21200 -3800 -4300
e ~,1606 19300 21200 3100 =z 400
d -+ 1205 18900 21200 -2500 =26C0
a -,08032 18500 21200 -15C0 =17C0
b -.040156 18500 21200 .= B00 - 900
‘ -31300 —307C0
- 6000

_ VERDICAL F'f!
' . L1061 10200 1100

c! eR122 10000 2100

a’ « 3183 10800 9400

e' 04244 11700 5000

' 5305 12300 6500

g' —-e 4271 13900 10400 -5900 ~4450

h! —-e 5844 15000 12100 =5700 =47C0

i -. 3417 16300 1410G ~-5600 -4800

h -.29900 17200 1620C -5100 -4800

2 2563 18400 1780C -4700 ~4600

£ ~. 2156 19100 21200 -4100 ~4500

e -.1708 19300 21200 ~3300 -3600

a -.1281 189C0 21200 - -2400 ~2700

c ~-. 08542 185C0 21200 -15C0 -1800

b -. 04271 18500 21200 - 80D .= 960
~39100 - 36800

-21000

-




VERTICAL E'e’

Point Factor Loads Stress
, dead live dead live
b? +,1476 16200 1500
g’ +,2941 10000 2900
a? + , 4441 10800 4800
e’ +,5881 11700 6800
. T6G00
£ e BT76 12300 SCLO =4600 - =3400
g' -, 5432 13900 10400 4800 ~36C0
h? -, 3089 15009 12106 ~4£800 =370D
i —. 2746 16300 1410 -4500 -3900
h -. 2403 17300 16200 =4100 ~3900
g -, 2060 18400 17800 ~3800 ~3700
£ -4, 1716 19100 212C0 =3300 ~3600
8 -. 13574 19300 21200 =-2700 =2900
a - =,1030 18300 21200 =2G00 ~2200
G ~. 0687 18500 21200 =13C0 -15C0
D - 0543 18500 21200 ~ TG0 o= 700
~36400 32903
~20400
Vertical D'4’
o' + 1657 10200 1700
c? +,3314 10000 3300
ar £,4971 10800 5400
' 15400
e’ - 4643 11700 8700 ~BaCo ~4300
2! ~. 4256 12350 9000 -5200 -3800
g' - ~. 5870 13900 10400 ~5400 4000
h? -, 3483 15000 12100 ~5200 ~4200
i -, 50986 16300 14100 ~5000 4450
h ~, 2709 172C0 162C0 -4700 =~ 4400
g e B3ER 16400 17800 ~4300 =41 00
£ ~, 1935 19100 21200 =~37CD ~4130
& ~-.1548 19300 21200 ~3000 ~B3E30
d ~,1161 18900 21200 ~2200 =25C0
o] -, 0774 18500 21200 ~14C0 ~1600
ol

-, 0587 18500 21200 - 700 .= 8Q0
, ‘ =46200 ~-41200

~55800




VERTICAL C'e?

Point Factor Loads Streass
. dead  live ~dead live
bt +.24056 10200 2500
c! +,4809 10000 48090
TZ00
ar -.4820 10800 - 8800 -5200 ~4200
e - 4449 11700 8700 =5200 ~3900
£ -, 4078 2500 90C0 -5000 ~3700
g! =.3708 13900 10400 -5200 -3900
h! - 5337 15000 12100 -5Q000 -4000
i -.2966 16300 14100 -4800 =-4200
h =.2595 17200 16200 -4400 -4200
g -.2224 18400 17800 -4100 -4000
f =,1854 19100 21200 ~3500 ~3900
e -.1483 19300 21200 =2900 -3100
d -,1112 18900 21200 -2100 ~2400
e -,0742 18500 21200 «~1400 ~1600
b -.03171 18500 21200 - 70Q - 800
=49500 =44800
«42300
VERTICAL B'b!
'K +,3023 10200 - 3100
ZL00
c! -, 6512 100C0 8800 ~-6500 -5700
a? -.6046 = 10800 8800 -6500 ~-5300
e! -.5581 11700 87C0 -6500 ~4900
£ -.5116 12300 9000 -£300 ~4600
g' -. 4651 13900 10400 -6500 -4800
h? -.4186 18000 12100 -63Q0 ~5100
i -.3721 16300 14100 -6100 -5200
h -.3256 17200 16200 -56C0 ~5300
g -. 2791 18400  1784G0 =~5100 ~5000
f - 2326 19100 21200 ~4400 -4900
e -, 1860 19300 21200 ~Z6300 - =3900
a -.1395 18900 21200 -2600 ~=3000
e -.0930. 185C0 21200 -1700 -2000
b -.0465 18500 21200 - 900 ~1000
~68600 —60700

-655C0



VERTICAL Gg

(Counter in action)

Point

Factor

Loads Stress
daad live live doad
b'! +05505 10800 6C0
c! +»1101 10000 1100
ar «1652 1080¢C 1820
e' «2202 117Q0 2600
£ « 2753 12300 34020
g « 3303 13900 4600
h' » 3853 15CCC 5800
i 4955 163C0 8100
h «5505 17200 9500
g « 6056 184C0 1110680
48600 :
f C = 3743 191G0C 21200 =~79GC ~7200
e -.2994 19300 21200 =63C0o ~580Q0
da ~. 2246 189¢0C 21200 =4800 -4200
c -.149%7 185CC 21200 =3200 =-28C0
b -. 07486 18530 21200 =1600 ~1400
- I =21400
+ 27300
VERTICAL Hh
(Counter in action)
b? +,05341 10200 6C0
c'! +,1080 10G00 - 1100
ar +,1619 10800 17C0
a! +.,2159 11700 25C0
fr +,2699 12300 3300
g! + 3259 13900 45090
n! +,3779 15000 57C0
i +,4318 16300 7100
h +,43568 17200 84C0
349CC
g -+ 4405 18400 178G0 =7900 =8100
£ - 3671 1910C 21800 =78C0 =7C0C
e -, 2956 19500 21200 =-6200 -5700
d -.2802 189C0 21200 470D 4200
c ~.1468 18500 21200 -3100 ~2700
b -. 07341 185C0 21200 ~16G0 -1400
: ' -27300 -2910CF

+ 5800



VERTICAL H'h'

Point

Factor loads Streas

live dead live dead

b? -.07341 gaop  102¢C -700 ~830
et -.1468 8800 10000  ~1300  -1500
ar -, 2202 88C0 108C0 ~-1930 -2400
o' —-e2936 8700 11700 w2600 =3400
e - 3671 90CD 12300 - 2300 =4500
g’ -« 4405 10400 13900 =-4500 -6100
h -1440G -18000
ht - =-,4858 15000 7300
i « 4318 16300 7100
n e 3779 17200 6500
g <3239 18400 6000
£ « 2699 19100C 5200
e «2159 193C0 4200
d « 1619 18900 3100
c «1080 18500 2000
D 0585471 18500 1000
+42450

+ 23700



L

 DIAGONAL Ab

[$]¥]

Point Factor Louds Stress
dead live desd live
bt + 038169 10200 8800 800 800
ct + 1634 10000 8800 1600 1500
ar 02451 10800 8800 2600 2200
e « 3268 11700 8700 3800 2900
£ + 4085 12300 9000 5000 37C0
g! « 4902 12900 10400 6800 5100
h! «5718 15000 12100 860D 6900
i «6535 16300 14100 10700 9200
h- e 7352 17200 16200 12500 . 12100
g «8169 18400 17800 15000 14600
f . « 8986 19100 20200 17200 181¢0
e + 9803 19300 21200 18900 108C0
d 1.062 18900 21200 20100 - 22500
c l.144 18500 21200 21200 24200
b le2256 18500 24200 22700 29600
187500 174200
DIAGONAL Be
b! . 05447 10200 8800 600 5C0
¢t » 1089 10000 8800 1100 900
at e 1634 106800 8800 1800 1400
e' 2179 11700 8700 2700 1700
£ 2724 12300 8000 2400 2400
g' « 3268 13900 10400 4600 3200
ht « 3808 15000 12100 5700 4600
i « 4358 16300 14100 7100 6100
h « 4902 17200 16200 8400 7500
g 5447 18400 17800 10C00 9700
f «5992 - 19100 20200 11500 11100
e « 5537 19300 21200 126G0 13800 -
a « 7080 189C0 21200 134C0 15000
c « 7626 18500 22200 14100 16900
97000 9B8BCC
b -, 3539 -18500 6500

90500




DIAGONAL C€d
Point Factor Loads Stress
dead live decé live
h? «05096 - 10200 8800 500 400
¢! «1019 100C0 8800 1000 900
ar « 1529 10800 8800 17¢o 1300
o' . 2039 11700 8700 2400 1800
£r « 2548 12300 9000 3100 2100
g! «3058 13900 10400 4200 3200
h? + 3568 15000 12100 5400 4300
i . 4077 16300 14100 6700 5700
h +» 4587 17200 16200 79C0 7400
g « 5097 18400 17800 9400 9100
h il « 5606 19100 20200 10700 113090
e 6116 19300 21200 11800 12100
d » 6625 18900 28200 12500 14700
' 77300 0
e -, 4364 ~18500 - 8100
b ~e2182 ~18500 v 4000
-12
(65,200)
DIAGONAL De
b? « 04287 10200 8800 400 4CC
c! 08h74 10000 8800 200 700
ar 0.1286 10800 8800 1400 1100
e! «1715 11700 8700 2000 - 1500
£ 02144 12300 9Q00 2600 - 2000
g! . 2572 13900 10400 3600 2600
h' « 3001 15060 12100 4500 3600
i « 3430 16300 14100 5400 5C00
h « 3858 17200 16200 6700 6200
g » 4287 18400 17800 7900 7600
t «4716 19100 20200 9000 9500
e « 5146 19300 22200 9900 114C0
54300  “B2000
d ~¢ 55017 -18900 ~10400
c ~ 3670 ~18500 - 6800
da -.1836 -18500 - 34C0

(33,700)



10C0

DIAGONAL Ef.

Point Factor Loads Stress
dead live dead live
b? »05126 10200 8800 500 500
! . 1025 10000 88C0 1000 90D
ar 1538 10800 8800 1700 1300
e' « 2050 11700 87C0 2400 18C0
fr 2563 12300 9C00 2200 2300
g’ « 3076 13900 10400 4300 3200
'h'! » 3588 15000 12100 5400 4300
i « 4101 16300 14100 6700 580D
h «4613 17200 162C0 7900 7500
g «5126 18400 17800 9400 9200
£ « 5639 19100 21200 10800 11900
_ 3300 48800
e ~¢ 5103 ~19300 ~9900
da -, 382% =18900 ~7200
¢ —4, 25560 ~18500 -4700
b -,1275 -18500 . =2400
-24200
(29,100)
DIAGOFAL Fg
b! « 0473 10200 8800 500 400 .
c'! .0046 10000 8800 9GO0 900
ar 01419 10800 8800 1500 1300
e’ 1899 11700 8700 2200 1700
£r « 2365 12300 9000 2900 2100
g! 2838 13900 1¢400 3900 3000
h' « 3311 15000 12100 5G00 4000
i « 3792 163C0 14100 6200 5300
h . 4257 17200 1620C 7300 6900
g <4740 18400 17800 870C 8800
. 391c0 34400
bl ~.5864 =~19100 =~11200
e ~.4691 193090 - 9100 .
a — 3519 ~18900 - 6700
c ~4 2346 - ~18500 =~ 4300
b -.1173 -18500 - 2200
) : —33500

(5,600)




DIAGONAL Gh

Point Factor Loads Stress
' dead  live dead live
! » 06253 10200 8800 600 600
¢t « 1251 10000 8800 1300 110D
at « 1876 10800. 8800 20C0 1700
e’ « 2501 11760 8700 29C0 2200
! 3127 12300 9000 3800 2900
g! 3152 13900 10400 5200 4900
h? « 4377 15000 12100 6600 5300
i + 5003 16300 14100 82G0 7000
600 « 5628 17200  1€800 9700 9400
' : ' - 40300 ZEI00
g ~.5C04 ~18400 =200
£ ~ o &170 =-19100 , =B0CO
'  =.3336 -19300 «5400
d -4 2502 =18900 : ~4700
e -.1668 - «18500 ~3180
b -,0834 =~185C0 , - =1500
=BEI
(7,400)

DIAGONAL Hi

' +=0610 10200 8800 600 60D

¢! »1221 10000 8800 1200 1100
ar ,1831 10800 8800 2000 - 1600
e! L2442 11700 8700 2900 2100
£!? + 3052 12300 9000 3800 2700
g + 3663 13900 10400 5100 58G0
h! L4275 15000 12100 6400 5200
i L4883 16300 14500 8000 7100
20000 Z4200
h =,5831  «17200 ~16000
g -, 4998  ~184090 ~ 9200
£ ~,4165  ~19100 - BOOO
e -,3332  =19300 = 6400
a ~,2499  ~18900 - 4700
a ~,1666  =~18500 ~ 3000
b -.6833 ~18500 - 1500
~IzEoo
¢12,800)




DIAGONAL H'i

- e -

- Point Tactor Loads Stress

dead live ‘ dead live
b? ~,0833 10200 8800 - 900
c! =~ 1666 10000 ~1700
ar -o 2499 10800 ~2700
e! ~e 3332 11700 ’ ~3900
g ~y 4165 12300 ' ~5100
g -+4998 13900 ~7000
h? -+ 5831 15000 ~8700
=30000
i +,4883 16300 14100 8000 + 6900
h 04273 17200 16200 7400 + 6900
g + 3663 18400 87800 6700 + 8500
£ « 3052 19100 21200 5700 + 6500
e «2442 19300 21200 4700 +5200
d « 1831 18900 21200 3500 +3900
c « 1221 18500 21200 2200 + 2600
b

20610 18500 21200 1106 +1300
| 39300 39800

9300
DIAGONAL G'h' |
b! -. 0834 ’ 10200 . =800
c! -+ 1668 10000 . ~1700
da?’ -.2502 10800 =2700
e' ~ e 2586 11700 ~3900
£r - =4a4170 12300 =51Q0
1 g'  -.5004 13900 =7000
n%. ht +.5628 15000 12100 8400 + 6800
; i s D003 - 16300 14100 8200 +7100
h « 4377 17200 16200 7500 +7100
g 02752 18400 17800 6900 + 6800
bid « 3127 19100 21200 600Q + 6600
e « 2501 19300 21200 4800 +53C0
d « 1876 18900 21200 3500 + 4000
c «1251 18500 21200 2300 +2700
b +06253 185C0 21200 1200 +1300
48800 47700

- 27600




DIAGONAL F'g’

Point Pactor Loads Stress
desad live dead live

b? ~e 1173 10200 -1200

i c' - 2346 100C0 , =~2400

3 ar -¢3519 10800 ~3800

t ef ~e4691 11700 -5500

1 £ —-s 5864 12300 . =7200

1 -2010G

1 g" ¥,4740 , 13900 10400 6600 +4900

‘ h « 4257 15000 12100 6400 +5100
i 3792 16300 14100 6200 +5300
h a0 311 17200 16200 5700 +5400
g « 2838 18400 17800 5200 + 5000
f + 2365 19100 21200 4500 +5000
e «1899 19300 21200 3700 + 4000
d . «1419 18900 21200 2760 +3000
e «0946 18500 21200 1800 + 2000
b «0473 18500 21200 900 +1000

43700 40700

235600

T e s e G e e e W B e o WP e

DIAGONAL D'P!

o' =,1275 10200 ~1300
¢!  -.2550 10000 -~ -2600
' -.3827 10800 ~4100
'  -.5103 11700 -6000
=TZ000
£' +.5639 12300 9000 6900 +5100
g! .5126 13900 10400 7100 +5300
n' +4613 15000 12100 6900 +5500
3' 4102 16300 14100 6700 +5800
h .3588 17200 16200 6200 +5800
g <3076 18400 17800 5700 +5500
? . 2563 19100 21200 14900 + 5400
e + 2050 19300 . 21200 4000 + 4400
a 1558 18900 21200 2900 +3300
e .1025 18500 21200 1900 - + 2200
b .05126 18500 21200 1000 +11D00
- 52200 '2%366‘
40200




DIAGOTNAL D'e?

Point Factor . Loads 3treas
dead live dead live

bt e 1836 ~1Q0200 ~1900

c' - 3670 -10000 ~3TQ0

d.' bat™ 5507 "‘-A.OBOO . "'6060
a! +,5146 11700 8700 6000 + 4500
fr «4716 12300 9000 5800 +4200
a! - 4287 13900 10400 6000 +4500
h? « 3858 15000 12100 5800 +4700
i 0 5430 16300 14100 5100 +4800
h «3001 17200 16200 200 +4900
8 2572 18400 17800 4700 +4600
f 2144 19100 21200 4100 +4600
e . 1715 19300 21200 3300 +3600
d 1.1286 18900 21200 2400 2700
c 08574 18500 21200 1600 + 1800
b . 04281 18500 21200 800 + 9C0
50800 45800

39200

DIAGONATL C'4r

b? -, 2182 10200 -2200

e’ _+4364 10000 4400

' -6600
a’ +,6625 10800 8800 7200 + 5800
c! «6116 11700 8700 7260 + 5300
fr + 5606 12300 9000 6900 +50C0
g' « 5097 13900 10400 7120 +5300
h? 4587 15000 12100 6900 + 5500
i « 4077 16300 14100 6500 + 5700
h « 3068 17200 16200 6100 + 5800
foy « 3058 18400 17800 5600 + 5400
£ « 2548 19100 21200 4900 +5400
e « 2039 19300 213200 3900 +4300
d - 31529 18900 21200 2900 + 3200
c «1019 18500 21200 1900 - +2100
b » 05096 18500 21200 1000 +1100
. 66200 59900

59600



DIAGONAL B'e!

FPoint Factor Loads Stress
dead live dead live
b? ~.3539 10200 -3 600
-360C :

c'! +,7626 10000 8800 7600 + 6700
ar +7081 10800 8800 7700 +6200
e’ « 6537 11700 87Q0 7700 +5700
fr «H992 12300 2000 7400 + 5400
g' « 5447 13900 10400 7600 +5700
h! 04902 1500 O 12100 7400 +5900
i «4358 16300 12100 7100 + 6200
h « 3808 17200 156200 6500 + 6200
g « 3268 18400 1780¢ 6000 +58C0
il «2724 19100 21200 5200 + 5800
e «2179 193CG 21200 4200 +4600
d + 1634 1890C 21200 3100 + 3500
e + 1089 1850¢0 21200 2000 + 2300
b + 05447 18500 21200 1000 +1200

' 80500 71200

76900
DIAGOQINAL A'™?

b? +1,255 10200 8800 12800 £11000
ol 1l.144 10000 8800 11400 +10100
a’ 1.062 10800 - 8800 11500 + 9400
e’ » 9803 11700 870C 11500 + 8500
£ » 89836 12300 9000 11100 £ 8100
g! +8169 13900 10400 11420 + 8500
h' 71352 15008 12100 11100 + 8900
i + 6535 16300 14100 10700 + 9300
h +5%218 17200 16200 9800 + 9300
g » 4902 184C0 17800 9100 + 8700
£ .+ 4085 19100 21200 78Q0 + BY700
e .3268 19300 21200 6300 + 7000
d « 2451 18900 21200 4600 + B200
e «1634 18500 21200 3000 + 3500
b +08169 185Q0 21200 15G0 + 1700

133500 117800



CQUILTER el
Point Faector Zoads Stress
' dead live dead live
bt -+ 0536 10200 . =600
c!? -+ 1072 100C0 ~11C0
ar ~,1608 10800 -1700
e’ -.2144 11700 -2500
! o 2680 12300 =Z300
g' ~.3226 13900 ~4500
h' ~e 3762 15000 ~5600
i -.4288 16300 =7000
h -.4824 172¢C90 ~8400
g -+ 5360 18403 =9900
£ -.5896 19100 -~11300
- [o]0]
] + 45340 193C0 22200 10300 +11900
d +,4005 1890¢ 21200 76C0 8500
c +,2670 18500 21200 5C00 - 5600
b +,13235 18500 21200 2500 2800
25400 “28800
(-3G,500)
CoUNTE £G
b -. 04947 10200 - =500
c' -0,9894 10CC0 -1000
ar -Q.14841 10800 -160Q0
e' ~0.1979 11700 =2300
£r ~e 2475 1230C -3100
g! -.2965 15900 -4100
h? ~. 3465 15000 =~5200
i -.,3958 16300 -5600
h -.4453 17200 v7700
g -o 4947 18400 ~-9100
~4T100
£ +,6145 19100 21200 -11700 +13100
e +.4915 1930¢ 21200 9500 10400
da +,3678 18900 21200 7000 7800
e + ,2458 185C¢C 21200 4600 52C0
b +,1229 18500 21260 2300 2600
Q0 39100

(~-6,000)



COUNTER gH

Foint Factor Loads Stress

dead live dead live

bt ~. 06345 10200 8800 - =600 ~800
c' —e 1269 10000 8800 =1300 -1100
a?’ -,1904 10800 8800 ~21C0 -1700
e -, 2538 11700 8700 ~3000 -3100
£ 3172 12300 9000 -, 3900 ~2900
g’ =4 3805 13900 104C0 =53C0 -4C00
h? -. 4400 15000 12100 - =6700 -540C0
i - 5075 16300 14100 ~8300 =7200
h -«5710 17200 16200 =5 800 -9300
-41000 -35300

g +5184 184C0 17800 9400 9200
T « 4320 19100 212Q0GC 8300 9100
e « 3600 19300 21200 7C00 7600
d « 2593 189C0 21200 49C0 5500
e «1728 185C0 21200 3200 3700
b « 0864 185C0 21200 1600 1800

“344C0 36900
- 6,600 + 36090

Countor HI ,

b’ -.06194 10200 8800 =600 =~500
¢! ~.1239 18000 8800 -1200 =1100
a' -.,1858 108C0 88C0 ~2000 ~1600
e' ~e 2477 11700 8700 ~29C0 -2200
£ —~+3096 12300 9000 =38G0  ~2800
g' -e3715 13900 14400 =5200 #3900
h'! —e 4334 15000 12100 =65600 -5300
i - 4955 16300 14100 -8100 _=7000

' -20300 ~24400
h +5876 17200 16200 10100 9600
g «50562 18408 17800 9300 9000
£ 04211 1910&¢ 21200 810G 9300
e 3366 19300 21200 6500 7100
d 2524 18900 21200 4800 53C0
e . 1685 18500 21200 3300 3500
b .08423 18508 21200 16C0 1800

43700 45600
+134C00 +21200




COUNTER 4&G'f?

- Point Factor Loads Stress
dead live dead live
b! +,1229 10200 88C0 1300 1100
c! « 2458 - 10000 8800 2500 2200
a’' « 3687 10800 8800 4000 3200
o' «4915 11700 8700 5700 4300
£ -+ 6145 12300 9000 7600 5500
21100 16330
g! -o 4947 13900 ~ 6900
ht ~e 4453 15000 =~ G700
i ~-.3958 16300 _ = 6500
h —e 3465 17200 =~ 6000
g —~e 2965 18400 =~ 5600
£ -e 2475 19100 -~ 4700
e ~e 1979 19300 ~ 3800
d - 1484 18900 - 2800
c -+ 0984 18500 =~ 1800
b ~o 04947 18500 =~ 900
=45700
+ 21100
-24600

T e S e - — - — > b

COUNTER H'g!

b +,0864 10200 8860 900 800

c! .1728 10000 8800 1700 1500

ar .2593 10800 8800 2800 2300

e' « 3600 11700 8700 4200 2100

P 4320 12300 9000 5300 3900

g' .5184 13900 10400 7200 5300
. 22100 16960

h' -. 5100 15006 ~-8600

i -.5075 16300 ~8300

h - 4440 17200 =7600

g -.3805 18400 +7000

£ -3172 19100 =~5100

8 -.2538  ,19300 - =5000

a -.1904 18900 . ~3600

e -.1269 18500 ~2200

b S -.06345 18500 - =1100

‘ =49500

~27400




COUNTHER In?'

Point Tactor Loads Stress
: dead live dead live
b' +,084%53 10200 88QGC 200 700
a! « 1685 10000 8800 1700 150G
at « 2024 10800 8800 2700 2200
a' « 3366 11%CcC 87C0 4000 2900
£ e4211 12300 9000 5200 3800
2! «50562 12900 1040¢C 7000 5200
n' + 5896 150C0 12100 8900 7100
} 20400 2540G
i -.4955 116300 =8100
h - 4334 17200 ~7500
g —~.3715 18400 =~6700
£ —-o 3096 19100 ~5700
) -e 2477 19300 ~4800
a -.1858 189090 =3500
G - L1239 18500 -2300
b -.06194 18500 . =1200
~ 39830

- 9,400




U

IOWER CHCRD Ve

{

Point Factor Loads Stress
dead live dead live
b! +,06728 10200 8800 730 600
c! +,1346 10000 8800 1300 1200
a' +,2018 10800 8800 2200 1800
e' +,2691 11700 8700 3100 2400
£ +,3364 123C0 9000 4100 3100
g’ + 44037 13900 10400 5600 4200
h' +,4709 150Q0 12100 7200 5600
i +, b383 16300 14100 8800 7600
h +,6054 17200 16200 16400 9800
g +,6728 18400 17800 12430 12000
hid +,7400 19100 20200 14200 149Q0
e +,8073 19300 21200 15600 16100
d +,8746 18900 21200 165C0 18600
c +,9419 18600 21200 17400 20000
b +1.0G8 18500 23200 18500 14600
133000 143500
LOY¥ER CHORD cd.
b? #1071 10200 8800 1100 900
c! e 0l4d 10000 8800 2100Q 19Q0
ar’ s 3214 10800 88GC0 2500 28Q0
al «4287 11700 8700 5000 3800
£ w5357 12300 9000 6600 4800
g' « 6429 13900 10400 ©89C0 6700
h' 7500 15000 12100 11200 9200
i » 8571 163QC 141C0 14300 121G6D
h « 9643 - 17200 16200 16600 1560C0
g 1.071 184C0O 178C0 18700 19100
£ 1.179 19100 20250 22500 23950
e 1.286 19300 21200 24800 27300
d 1,393 18900 212C0 264C0 29500
c 1.503 18500 22200 27800 23400
b #7500 18500 21200 13900 15900
204100 207700




LOWER CHORD de

Stress

Point Factor Toads
dead live dead live
b! w1403 10200 8800 14C0 1300
e! « 2806 10000 8800 2800 2500
a’ «42Q9 10800 8800 4500 . 3800
e’ «5612 11700 8700 66GC0 4900
£! » 7015 12300 9000 8600 6300
g' «8418 13900 10400 116G0 89C0
ht! «9821 15000 12100 14700 11900
i 1.122 16300 141C0 183CC 15800
h 1.2638 17200 16200 21700 205CC
g 1.403 18400 17800 26800 26000
f 1.543 19100 20200 29500 312Q0.
e 1.684 19300 212C0C 82600 86500
a l.824 18900 22200 34400 40600
C 1.216 18500 21200 22500 25800
b . 6Q80 18500 21200 123C0 12900
247300 245900
LOWER CHORD ef.
B! « 1B60 10200 8800 17G0 15G0
c' « 3320 1G0CO 8800 3300 3000
ar 24979 10800 8800 5400 4400
e! « 6640 11700 8700 7800 5800
£ « 8301 12300 9000 10200 75600
g' « 9960 139cC 1G400 13900 10300
h? 1.162 15G00 12100 17400 14100
i 1.328 16300 14100 21700 18700
h l.494 17200 16200 25100 24200
g 1.660 18400 178C0 30600 29500
f 1.826 19100 20200 34700 37100
c 1.992 19300 22200 38400 44500
d 1.494 189CC 21200 28300 31600
c «9960 18500 21200 18500 2ll1c0
b «4980 1850G - . 21200 9300 10300

266900

223800



LOWER CHORD fg

Point Factor Loads Stress
dead live desd live
b! « 1945 10200 8800 2000 1700
o’ « 3886 10000 880G 8900 - 3400
a' «5829 10800 8800 6300 5200
c' 7772 11700 8700 9100 680D
£ « 9715 12300 9000 12000 700 .
g' l.166 13900 10400 16200 12100
h la360 1500 12100 . 20400 16500
i 1.554 16300 14100 25300 22000
h 1,748 172G0 16200 - 301¢C0 28400
g 1,943 18400 17800 . 35800 34600 .
t 2.13% - 19100 21200 4C900 45200
e 1.718 19300 21200 33200 36300
d 1.288 18900 212G0 24400 27200
c «8588 18500 21200 15900 18200
b 24294 18500 21200 8000 9100

283500 275300

Tt s A Nk W G - T S o w—— -

IOWEZR CHORD gh.

B! «2193 1Cc2CQ 8800 2200 200

¢! +4586 10000 88C0 4400 3900
d +6579 10800 - 8800. 7100 5800
c' 8772 11700 8700 10300 76GO
£ 1.097 12300 90C0 13500 9900
g' 1,816 13900 10400 18300 13700
h! 1.535 15000 = 12100 23006 18600
i 1,755 16300 14100 28600 24800
h 1.974 172C0 16200 = 33900 32100
g 24193 18400 178C0 40400 36900
by 1.828 19100 212G0 34700 38900
e 1.462 19500 21200 282C0 31000
d 1,097 18900 21206 19800 206C0
o « 7310 185C0 21200 - 1350¢C 15600
b « 3655 18500 21200 6800 7700

284700 271000




IOCWER CHORD hi  (counter in action)

Point Factor Loads Stress
dead live ~ desad live
bt +« 2813 10200 8800 2900 23C0
c! «5625 10000 8800 5600 5000
ar } 2+ 8438 10800 8800 - 9100 7400
a! 1.1250 11700 8700 13200 9800
£ 1,406 12300 90C0 17300 12700
g!' - 1l.687 13900 10400 23500 17600
h? 1.978 - 15000 12160 29600 = 23900
i 2.260 16300 14100 36800 31900
h 1,978 17200 16200 34000 32000
e 1.68%7 18460 18800 310CG 30000
T 1l.406 19100 21200 26900 29800
e 1.125 19300 21200 21700 23800
d « 8438 18500 21200 16000 +17900
c « 5625 18500 21200 10400 +119C0
b 02813 18500 21200 5200 + 6000

265900 262000

Tl i Yy - - - —— P Yt e




IOWER CHORD H'4
Point Factor Loads Strese
dasad live dead live
b! 3227 10200 8800 +3300 #2800
c! « 6454 10000 88C0 + 6500 F5700
dar « 9681 10800 8800 +10500 +85C0
e’ 1,291 11700 8700 +15100 +11200
£ - 1.613 12300 9000 +19800 +14500
gt 1.936 13900 10400 + 26900 +201G0
h? «259 150C0 12100 +33900 + 27400
i 2.008 156300 14100 +32700 + 28300
h 1.757 17200 16200 +30300 +285Q0
g 1.506 18400 17800 +21I700 +26800
£ 1l.255 19100 21200 +24000 +26600
e 1.004 19300 21200 +19300 + 21300
a 27529 18900 21200 +14300 +16080
c -+ 5019 18500 21200 + 9300 + 10600
b « 2510 18500 21200 + 4700 + b300
278300 253600
ILOWER CHORD g'h!
b « 3655 10200 8800 + 3700 +3200
c! « 7310 10000 8800 +7300 + 6400
ar 1.097 10800 8800 +11900 +9700
a? 1.462 11750 8700 +17100 +12700
il 1.828 12300 92000 +22500 + 16500
g 2,193 13900 10400 +30500 +22800
ht 1.974 15000 12100 +29100 + 23800
i 1.755 16300 14100 + 28600 + 24800
h 1.535 17200 16200 +26400 +24900
g 1.316 18400 17800 +2420C + 23400
f 1.097 19100 21200 +21000 +23200
e . 87172 - 19300 21200 +17G00 +18600
d « 6579 18900 2120G +12500 +140C0
c + 4386 18500 21200 +8100 + 9300
b 2193 18500 21200 +4130 + 4700
264000 238000




LOWER CHORD f'g’

Point Factor Loads Stress
dead live dead live
bt 4294 10200 8800 +4300 + 3800
c'! .«8b88 10000 8800 +8000 + 7600
ar 1.288 10800 8800 +13900 +11300
e! 1.718 11700 87Q0 + 20100 +14900
£ 2.137 12300 9000  +26300 +19200
g! 1.943 13900 10400 + 27000 +20100
h' 1.748 15000 12100 + 26200 +21200
i 1.554 16300 14100 + 25300 +2190D
h « 360 17200 16200 +23400 +22000
g 1.166 18400 17800 + 21400 + 20700
£ « 9715 19100 21200 +186C0 + 20600
e «7772 193C0 21200 + 15000 +16500Q
d « 5829 18900 21200 +11GC0 +12400
c « 3886 18500 21200 + 7200 + 8200
b «1943 185090 21200 + Z60D + 4100
251300 224500
OVER CHORD &at*fr
b! « 4980 10200 88C0 +5100 + 4400
c! « 9960 10000 8800 +10000 + 8800
a! 1.494 1G08C0 8800 +16100 +13100
e! 1.992 117C0 8700 +23300 +17300
£r 1.826 12300 2000 + 22500 +16400
g 1.6600 135C0 104C0 + 23100 +1730C0
h? 1,494 15000 12100 +224CQ0  +18000
i 1,328 16300 14100 +216C0 +18800
h 1.162 17200 16200 +20000 +188C0O
g » 9960 184C0 17800 +18300 +17800
T « 8301 19100 21200 +15800 +176C0
e 6640 19300 21200 +128C0 +1410C -
da 4979 18900 21200 + 9400 £106C0
c e 3320 18500 21200 + 6100 + 7000
b «1660 18500 21200 + 3100 + 3BCO
229600 203900




LOWER CHORD d'e’

Point Factor Loads Stress

dead live dead live

b'! « 8080 10200 8800 +6200 + 5400
ar 1.216 10000 8800 + 22200 + 10700
ar 1.824 10800 8800 +19700 + 16000
e' l.684 1170C 87GC +198Q0 +14620
2 1.543 12300 9000 +190C0 +13900
g! 1,403 13900 10400 +19500 +146C0
h? 1.263 15000 12100 + 18900 +1530C0
i 1,122 16300 14100 + 18300 + 15800
h « 92821 17200 16200 +169C0 +15900
g «8408 18400 17800 +155C0 +15000
£ «7T015 . 191900 21200 + 13400 +149QC
e + 5612 19300 21200 +10800 +119C0
d « 4209 18900 21200 + 8000 + 8900
c « 2806 18500 21200 + 5200 + 6000
b +1403 18500 21200 + 2600 + 3000
2C 6000 T81900

IOWER CHORD o'df

bt «15G0 10200 8800 + X700 +G6EQO
c! 1.503 10000 8800 +15000 +132200
ar 1.393 10800 8800 +15000 +12400
e’ 1.286 11700 8700 + 15000 +11200
£ 1.179 12300 9000 +14500 +106C0
g' 1.071 13900 10400  +149C0 + 11100
h? « 9643 15000 21200 +14400 + 11700
i? «8571 16300 14100 +1400¢ + 212C0
h « 7500 17260 16200 +12900 + 12200
oo 6429 18400 17800 +11800 + 11400
£ » D357 19100 21200 +10200 + 11400
) <4287 19300 21200 + 8300 + 9100
d « 0214 18900 21200 + 6100 + 6800
¢ « 2143 18500 21200 + 4CCC + 4600
b «1071 185C0 21200 + 2000 + 2300
' 165600 146700



IOWER CHORD b'e?

Point Factor Loads Streas
dead live dead live
bt 1.008 10200 88C0 10000 + 8900
8’ « 9419 10000 88C0 + 9400 + 8300
ar « 8746 - 108C0 8800 + 9500 + 7700
e! -~ «8C73 11700 8700 + 9500 +7Q00
£ o 7400 123C0 9000 + 9100 + 6700
g! «6728 13900 10400 + 9400 +7G00
h' « 6054 15000 121G0 + 91Q0 + 7300
i « 5383 163Q0 18800 - + 880C + 7600
h « 4709 17200 16200 + 8100 + 7600
s « 4037 18400 178C0 + 7400 +7200
T e 3364 19109 21200 “+ 6400 +7100
e 2691 19300 21200 + BO00 + 5700
d « 2018 18900 21200 + 3800 + 4300
e « 1346 185C0 21200 + 2500 + 2900
b 06728 18500 21200 + 1300 +1400

109200

96700



MO
UPFER CHORD AB

Stress

3000

1000

Point Factor Loads
desad live dead live
b? -e 06925 10200 8800 -700 =600
c! -+ 1388 10000 8800 -1400 -1200
ar -+ 2074 10000 8800 ~2100 -3000
e! -, 2766 11700 8700 -3200 -2500
£ ~.3458 12300 900D ~4300 - =3100
g! -e4149 13900 10400 -5800 ~4300
h? -+ 4840 15000 12100 -7300 ~5800
i -. 5532 16300 14100 -9000 -7800
h 6224 17200 16200 ~10700 ~101Q0
g ~e 6915 184C0 17800 - =12700 -12400
£ - 7606 191c0 20200 =~145G00 =15400
e - 8298 . .19300 21200 -16000 -17600
d ~o 8990 18900 21200 -17000 -19000
e ~+ 9681 18500 21200 ~-17900 -20500
b ~1.037 185C0 24200 -192Qg =25100
-141800 =147400
UPPER CHORD BC _
b? ~,1101 10200 8800 «1100 -1000
c! e 2203 100C0 8800 ~2200 ~1900
at - 3304 10800 8800 ~3600 -29C0
e' "~ ,4405 11700 8700 ~52C00 - =~3800
il -+ 5506 12300 9000 ~-6800 ~4900
g' -+ 6607 13900 10400 -9200 =6900
h? -.7709 15C00 12100 -11600 +~ 9300
i -, 8810 16300 14100 ~14400 =~12400
h ~-+9911 17200 16200 -17100 ~16000
g -1,101 18400 17800 -20200 =19700
f -1,211 19100 20200 =23200 =24400
e =~1,3R2 19300 21200 =25500 =28000
d ~1.,432 18900 21200 ~27100 =~30300
e ~-]1.542 18500 22200 28600 =Z4200
b 18500 21200 ~14300 =16300

e 7709

~-210100 -209300



UZPER CHCRD CD.

Point Factor Loads Stress
dead live dead live
b? -,1422 10200 8800 =~1500 -1200
e! ~. 2844 10000 88C0 ~2800 =2600
ar -, 4266 10800 8800 =46C0 ~3800
e'! -.5688 11700 8700 -6500 »51C0
il -.1110 12300 92000 ~87C0 =6400
g' -+8533 13900 10400 -11800 . =8900
¥ -e 9955 15000 12160 -14900 ~12100
i ~1.138 16300 14100 -18600 ~16C00
g -1 588 12588 16888 TBERE 52809
g -1.,564 19100 20200 -29900 =~31600
e =~1.706 19300 21200 -32900 =362C0
d -1.849 18900 22200 ~349C0 ~411Q0
c -1,234 18500 21200 -22900 =26100

b

-.6168 18500 21200 -11500 =13000

-2495C0 =-250400

UPPER CHORD 1IE.

b -.1684 10200 8800 -1700 ~1500
c! - 3367 10000 8800 —3400 ~2900
ar -.5051 1.0800 8800 ~5400 =4500 .
e! ~e6724 11700 8700 =7900 ~-6000
£ -,8418 12300 9000 ~10300 7600
g! ~1.,010 13900 10400 ~14000 =10500
h!? ~1.179 15000 12100 -~17700 =1430C0
i -1, 347 16300 14100 -22000 =18900
h -~1,515 17200 16200 ~28800 ~21800
g ~1,684 18400 17800 ~%1000 =30000
f - -1.852 19100 20200 ~25400  =37400
g -2.020 19300 22200 «39000  =44800

~1,515 18900 21200 -28700 ~32100
e ~1,010 18500 21200 ~18700  =21400
b -.5050 18500 21200 -~ 94C0 ~10600

. ~27%400 ~264300




UPPER CHORD EF

Point Pagtor Loads Stress
o dead live dead live
b ~+1953 10200 8800 —2Q00 ~170C
c! -+ 3907 16000 8800 =3900 -3600
at ~+5860 10800 8800 ~6300 ~5200
e! ~s 7814 11700 8700 =-9100 =6900
£ -« 9767 12300 9000 -12000  ~-8800
g' ~1.1720 13900 10400 =16300 -12600
h! ~1.367 15000 12100 -20600 ~16500
i -1.563 16300 14100 ~26500  ~22Q00
h ~1.758 17200 16200 ~30200 -285G0
% -1,953 18400 17800 ~356900  =34800
-2.148 19100 21200 -41000  =45800
e ~1,718 19300 21200 © ~332C0 ~Z63500
- da ~1,289 18908 21200 -24200 - =2740D
c =.8592 18500 21200 ~1656900 ~18200
b -e 4296 18500 21200 -~ 8000 = 91C0
" -284000 =277300
UPPER CHORD PFG

b! ~. 2204 10200 8800 =~2500 =~1900
c' -+ 4408 10000 8800 ~4400 =3900
a' ~.6612 10800 8800 -7100 ~59C0
c' -+8816 11700 8700 =10300 7700
£r ~1.102 12300 - 9000 ~13600 ~9900
g! =-1,322 13900 10400  ~18400 =+3700
h! ~1,543 15C00 12100 ~23200 ~18600C
i -1.763 16300 141CO -28700 -24900

-1, 0 -341 -32
g. T30t IBESS  I6B88  -iSESS BAISS
-1,837 19100 21200 =35100 ~3900D
3 -1.469 19300 21200  -28400 -31100
d =1.102 18900 21200 ~20800 -23400
c -, 7346 18500 21200 -13600  -15600
b -, 3673 18500 21200 - 6800 - 7800

-=287300

=-275000



UEPER CHORD GH

Point Factor Loads Stress
dead live dead live

! -4 2510 10200 8800 - =260Q00 =~2200
c! -.5021 10000 8800 ~5000 -4500
ar -,7531 . 10800 8800 ~8100 -5700
e! -1.004 11700 8700 ~118C0 ~8700
bk -1.255 12300 9300 -1550Q0 -11200
g -1,606 13900 10400 ~20900 -15700
h! ~1,757 1500 12100 -26400 ~21200
i -2,008 16300 14100 ~32700 - =28600
h -2.259 17200 16200 -58800 -36600
g ~1,936 18400 17800 =35600 =~35600
f -1,613 19100 21200 =-30800 =34200Q)
e -1.291 19300 21200 ~25000  =27300
a -.,9681 18950 21200 -18300 ~20600
¢ "3%4?4 18500 21200 ~12000 -13600
b ~3R% 18500 21200 = 6300 ~ 6800

-289500 -—282400

UPPER CHORD HI

The stress in this chord is the ssme as in GE»
since for full loading the aiagdnal Gh end counter Ih

are in action.




UZPER

CHORD EH'IL

Point Pactor Loads Stress
' dsad live dead live
B! -.2815 102G0 8800 -2900 -2500
c! - ¢ 5630 10000 8800 -5600 4900
da’ -o 8445 1080C 8800 ~910D ~1500
e' - =1.126 11700 8700 =~13200 =~S800
£ ~-1.408 123C0 9000 ~1730C0 =12700
g' ~1.689 13900 10400 =-235C0 ~176CC
ht ~1,970 150C0 12100 ~296CQ0 -23800
i -2.201 16200 14100 =-36700 31800
h -1.,970 17200 16200 ~33900 ~-31900
g -1,688 1840¢C 178C0 -3100C -300C0
£ -1.407 19100 21200 -2690C =-29800
e -2.126 19300 21200 -217C0 =23800
d -. 8442 189¢C0 21200 ~16000 =-17900¢
¢ -.5628 18500 21200 ~10200 ~1190Q0
b -, 2814 18500 21200 - 57G0 -5Q00
~2B3300 -2 fel
UZPER CHORD G'H!
b =, 32287 10200 88C0C ~3300 -2800
c'! -.6454 10000 8800 ~-6500 ~B700
ar -.9680 10800 8800 ~10500 - =8500
e -1.291 117¢0 8700 -15100 -11200
£ ~1,613 12300 9000 -19800 -14500
g’ ~1,936 13900 10400 -26900 =-19600
h! ~-2+259 15000 12100 -34C00 «27300
1 -2.C08 16200 141G0 -32700 ~28300
h ~1,757 17200 10200 ~30200 ~28400
g -1.506 184C0O 178C0 ~277C0 =26800
£ ~1.255 19100 21200 ~-24000 ~26600
e -1.004 19300 21200 ~19300 -21200
d -, 7531 18900 21200 =14200 ~1600Q
c - 5021 18500 212G0 - 9300 ~107C0
b - =4 2510 18500 21200 - 4700 - 5300
~2882C00 252900



UPPER CHORD F'a?

Point Factor Loads Stress
a dead live dead live
i b - =3673 13200 880L 3800 =22C0
; ! -.7346 10000 8800 ~7300 ~6500
; ar -1.102 10800 8800  =11900 =2700
| e! ~1.469 117Co 8700 ~172C0 ~12600
: £ ~1,837 123C0 9000 -22600 ~16500
; g! ~2.204 135900 10400 =30700  ~23000
§ h? ~-1.984 15000 12100 ~29800  ~=24000
] i -1.,763 16300 14100 ~28700  ~248G0
! h ~1.543 17200 16200 =~26500  ~25000
§ g ~1.322 1840¢C 17800 ~243020 ~23600
i Y ~1.,102 191c0 21200 ~21100 ~23400
i e - .8815 19300 21200 ~17000 ~18700
a - «6612 18900 21230 ~12500  ~14000
e - .4408 185C0 21200 ~ 8200 ~ 94090
b

- .2204 18500 21200 .= 4100 = 470C
‘ -265700 239100

- g D tae i W DR e - e

UZPPER CHORL ZT'R?

BY —.4296 10200 8800 ~4400  ~3800

1
i1
9
i
i3
[
g
i
i
1
g
i
/i

¢! ~.8592 10000 8800 - =8600 . =7600
« ar ~1.289  1080C 8800 ~13900 ~11400
o' ~1.716 11700 8700 ~2010C¢  ~15000
| £ -2.148 12300 9000  =-20400 ~19300
1 ! 1,953 13900 10400 ~27200  ~20200
{ ht ~1.758 15000 12100 ~26400  ~21200
I i -1.563 16300 14100 ~25500  ~220C0
I h ~1.367 17200 16200 -23500  ~22100
I e ~1.172  1840C 17800 =21600  ~20900
‘ £ -~ .9767 19100 21200 -13700  ~207C0
e - L7814 19300 21200 -15100  ~16500
a - .5860 18900 21200 ~11100  ~12400
o - .32901 1850C 21200 - 6300 - 8300
b - .1953 18500 21200 - 3200 = 4100

~246Q00 225600

<
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UPFER CHORD D'E?

Point Factor Loads Stress

dead live dead live
b? -.505¢ 102C0 8800 - =530D - 4400
c’ -1.010 10000 8800 ~10100 - =-89200
a! '~1.515 10800 . 88co ~164C0  ~13300
e' ~2.020 11700 8700 ~23600 ~17600
£ -1.852 12300 9000 =~2280D  ~16700
g' ~1.684 13900 10400 -23400  =17500
h! ~1.515 15000 12100 ~22700 =~ 18300
! -1.347 16300 14100 =22000  =19000
h ~1.179 17200 16200 =-20300  =19100
g -1.010 1840C 17800 ~18600  ~18000
pid - .8418 19100 21200 ~16100 =~17800
8 - ,6724 19300 21200 ~13000 ~14300
d -.,5051 18900 21200 ~ 9500  ~11700

c - 367 18500 21200 ~ 6200 = 7100

b -.1684 1850C  21300C = 3100 = 36Q20

—233000 207300

—— N m i S - vm e e S i - o M-

WPPER CHORD C'D"
o' . =-.6168 1020¢ 8800 6300 ~5400

c!'  =1.234 10000 8800 12000 ~10900
ar  -1.849 10800 8800 20000  -16300
o'  =1.706 11700 8700 20000  ~14800
£Y  -1.564 12300 9000 19200 =141C0
g'  -1.422 13900 10400 19800  ~14800
n' ~1.280 15000 12100 19200 ~15500
i  -1.138 16300 18100 18600  ~15100
h ~.9955 17200 16200 17200  ~16100
& -.8533 18400 17800 : 15700  ~15200
£ -.7110 19100 21200 13600 =15100
e -.5688 19300 21200 11000  -12130
d ~ 4266 18900 21200 8loc  ~ 9100
o ~.2844 18500 21200 5300 = 6000
b ~.1422 18500 21200 2700 = 3000

20870C 187500




U2PZR CHORD B'C!
Toinv  Factor Loads Stress

dead live dead live
Pl -.7709 10200 8830 7900 - =6800
c! ~1.542 10000 880C 15400 -13600
a' ~1.432 108G0 B8OD 155C0 ~12600
e' ~1.3208 11700 8700 15500 =11500

I =1.211 12300 9000 1450C = ~109C
g' ~1.101 33900 10400 15300 ~114CC
nt ~« 9911 15C00 12100 14900 - ~12000
i - =.8810 16300 14100 - 14400 =12400
h = 7709 17200 16200 13200 ~14500
g -« 6L0U7 18400 17800 12200 ~11800
if - =e5206 19100  2120¢C 10500 ~11700
e ~e 4405 19300 21200 8500 - 9300
4 ~e 3204 18900 21200 63C0 - 7G00
e -e 2203 18500  2120C 4100 =~ 4700
b ~.1101 18500  212C0 - _R100 - 2300
17Q800 150500

UPPZR CHORD A'B'

D! -. 926 1020C 8800 ~10600 ~9100
c' -. 3681 10000 8800 = 9700 ~8500
a! -.89920 10800 8800 ~ 9700 ~7900
¢! -.B8298 11700 8700 =~ 9700 ~7200
£ ~e7606 12300 2000 - 9400 ~6906
g' -+ 6915 139GC 10400 - 960C  ~7300C
h! -.6224 15000 12100 ~ 9400 ~750D
i -.5b32 16300 14100 ~ 9000 ~7800
h ~e 4840 17200 16200 = 8300 =900
g —-s 4149 18400 178C0 - 7600 ~7400
f -.3458 19100 =~6600 - =T3C0
8 -.2766 19200 21200 - 5300 =59C0
d -.2074 18900 21200 - 3900 =4400
c -.13838 18500 21200 ~ 2600 - =2900
b -.06915 18500 212C0 - 13C0 ~15Q0
99400




TOTAL STRESS.

Diagonals.

Bar Dead Live Impac?t Potal
AB +167500 +174200 + 17400 +359100
Be + 90500 + 95800 + 9600 +195900
cd + 65200 + 75400 + 8200 +148800
De + 33700 + 52000 + 6200 + 91900
Ef + 29100 + 48800 + 64C0 + 84300
Pg + 5600 + 34400 + 4800 + 44800
Gh + 7400 + 34100 + 5100 + 46600
Hi -~ 12800 + 24200 + 3900 + 15300
H'i + 9300 + 39800 + 7200 +56300
G'h' + 27600 + 47700 + 9100 + 84400
r'g!’ + 25600 + 40700 + 8100 + 72400
nree + 40200 + 49400 + 10400 +100G000
D's" + 39200 + 45800 +10100 + 95100
crq! + 39600 + 5990C + 13700 +133200
B'e' + 769CC + 71200 +17800 +165900
A'o? + 133500 +117800 + 24800 + 275300

Counters.

ol ~30500 +28800 +11500 +9800

G ~ 6000 +39100 + 15600 + 48700
gH - 6600 +36900 + 14800 +45100
hl +13400 +45600 + 18200 +77200
h'I —- 9400 + 25400 + 9900 + 23400
g THR - =27400 +16900 + 6800 ~ 3700
£'a? -24600 +16300 + 6500 =~ 1800



Total

Bar Dead Live Impact

As ~128300 -133000 ~13300 ~165600
Bb “77100 - 81500 —- 9000 ~167600
Ge -43000 - 55000 - 6600 ~104600
Dd -30600 - 46500 ~ 6100 -83200

Ee ~13900 - 26400 - 3700 ~ 44000
TP - 5200 - 38200 ~ 5700 - 49100
Gg +13500 - 22000 ~ 3500 - 12200
Hh +12900 - 22900 ~ 3900 - 1390Q
Ti + 27600 - 15000 - 2700 + 9900
oh! - 8600 - 35100 - 6300 - 49000
G'g! = 6000 - 30700 - 5800 -425Q0

F'£'  ~21000 ~ 26800 - 7400 -65200
E'a!  =20400 ~32900 - 6900 —-60200

Drar  =35800 - 41200 ~9000 ~86000

G'e'  ~42200 - 44800 -10300 -~97300

B'd'  =65500 ~60700 -15200 ~141400Q
A'a'  =102000 ~89900 -22500 -214400

{ COUNTERS 1IN ACTION)

Ff 24500 -22600 ~4800 ~2900

Ge 27200 -23800 -4800 ~1400

Hh 5800 ~31300 ~5900 ~31400
Ii 6800 -28500 -5100 -26800
Ha' 23700 ~14400 -2700 + 6600




Ul CHCRD
Bar Dead Live Impact Total
ATR? ~112%7Q00 ~9940Q ~99G0 =222020
BIg? ~170800 ~153500 ~15100 ~336400
C'D? -208700 ~187600 ~18800 -415000
DYE? =~233000 -20730¢ -207C0 -461C00C
JORBTR -246000 -225600 ~22630 =494200
F'ag? -265700 -239100 -23900 -528700
G'a’ -2178200 ~252900 -25800 ~556400
orr 283300 -261900 -26200 571400
HI -389500 ~-28240Q0 -28200 -620100
GH ~28950Q0 ~282400 ~28200 ~GCOLCO
PG ~287200 -275000 -27500 ~53898Q0
zF ~284000 -277300 -27700 -589000
D ~573400 ~-264300 —-264C0 -564100
oD ~249500 ~250400 ~25000 =~524900
BC ~210100 ~209300 =~20900 -4 43300
AB ~141820 ~147400 ~14700 -303500
LOWIR CHORD
be + 138000 + 143500 +14400 +295900
cd + 204100 +2Q7700 +20800 + 432600
de + 247300 + 245900 + 24600 +517800
ef +2669C0 + 223800 + 22400 +513100
fg + 283500 + 275300 +275C0 +5863C0
gh + 284700 + 271000 +27100 +582800
h! + 265900 + 262000 + 26200 +554100
h'i + 278300 + 253600 + 25400 + 557300
2in? + 264000 + 3238000 + 23800 +525,8C0
fig? + 251300 +224500 +22500 +4983C0
e'f? +2296C0 + 203900 + 204C0 + 4539200
d'e'? + 206000 +181500 +182C0 +40610C
ara? + 165600 +146700 +147C0 + 327000
Br'ar + 109300 + 96700 + 9700 +215700
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DIAGONALS

Northerly Outside Truss

Measure Area .. Measured Aresa

Bar Original
gection Qutside Inside Orig.Sec. OQutside Inside - Total
6 x 1~8'B 5F15/6 x 1-7/16 5—? 8 x 175/8 9.75 8.53 8.08 16.61
b x 1~1/8 4-13/16 X 7/8 4~-7/8 x 7/8 5.63 4,21 4,26 .47
4x 1-1/16 3-3/4 x 3/4 3-5/8 x 11/16 4.25 2,82 2.49 5.31
4 x 5/4 3~7/16 x ;/16 5—7{16 x 3/8 3.00 }.51 }‘22 2.80
4x 3/4 3-3/4 x 1/2 3-11/16 16 300 «88 6 ; 3.49
4 X 1{/16 5-328 p:4 1/2 5~5€4 X 7/lé 2475 1.69 1,64 3.33
4 x 3/4 3=1 /16 p:d 1/2 3-1 /16 b:d 5/8 3.00 1,68 2.38 3.98
3 x 5/8 3-11/16 b 7/16 2—5{4 x 7/16 1.88 %.18 %.22 . 12.58
G'h' 4 x 3/4 5—11;16 X 7?16 3—11/16 x /2 200 1.61 l.84 ;- Be4B
E:%: 4 x /4 5=3/4 x 9/16 5-13/16 x 5/8 é.OO 2.11 2.38 4,49
B 4 X 3/4 g-%/éls~x 5/8 3~%5€16 g é/z g.gg i.%i %-Zg i.gg
D'e' ‘ X 5 4 - X 1 2 5"' X . . . . -
cr'd’ 4 x 1/ 3—3/4 x 14/16 3—7/8 X 3?4 4,00 3.05 2,91 - B.96
B'e' 5 x 1. 5 x 15/16 5 x 15/16 5,00 4,68 4.68 9,36
A'w' 6 x 1—3/8 6 x 1~ /4 5—15/16 p:4 1—3/16 8.25 . 7.50 7.06 14,55
Northerly Roadway Truss.
6" x 1—5/8 6~15/6 x 1-3/8 5—7/8 X 1~5/16 9.75 7430 7.71 15.01
Bt x 1—1{8 4-5 x 1-3/16 4-5/8 x 1-3/16 5.63 5.50 5.50 11,00
4 x1-1/16 3-9/16 x 5 3-9/16 x 5443 4.25 2,23 2.23 4.6
4 x 5/4 3~3/4 x 1 3-5/8 x & 3.00 1.88 1.36 e 24
4 x 5/4 3=-1 /16 x/1/2 5—1{/16 3/7/16 3.00 1.84 1.61 3.45
4 x1 /16 5-5/4 x 7/16 3~3/4 x 1/2 2.75 l.64 1.88 3.52
4 x 5/4 5—5{4 X 1/2 3—5/4 p:4 1/2 5.00 1.88 1.88 3.76
4 x 5/8 2-1 /16 pid 5/8 2-3/4 X 5/16 1.88 " 1,01 «86 1.87
H'1 4 x 5/4 5%3/4 X 9/16 3~-7/8 x 9/16 3.00 2.11 2.18 4,29
G'h' 4 x 5/4 3~7/8 x 5/8 3~1 /16 b 4 9/16 3.00 2.42 2,15 4,57
E:g: 4 x 5/4 3-1 /16 x 1/2 3~3/4 x 1/2_ 3.00 1l.84 1.88 3.72
D'e' 4 x3/4 5—13/16 X 142 3-3/4 x 9/16 3.C0 1.91 2.11 4.02
c'a' 4=x1 5-15/16 x 15/16  3-7/8 x 15/16 4.00 3.69 3.16 - 6.84
B'e' 5 x1 5 x 15/16 5 x 15/16 5.00 4,69 4,69 9,38
A™' 6x 1-3/8 6 x 15/16 6 x 1-1/4 8.25 7.88 7.50 15,38




DIAGONALS
Southerly Outside Truss L
Bar Original Measured Section Area —-Ares Measured section
section Qutside Inside Orig.Sec. OQutside Ingide ~ Totel
_Ab 6 x 1-5/8 6 x 1-1/2 . 5-15/16 x 1-1/2  9.75 ~9.00  8.90 17,90
Be 5 x 1-1/8  4-15/16 x 1-1/16 4-13/16 x 15/16 5.63 5.25 4.51 9.76
cd 4 x 1»1/16 5—7/ x 7/8 3~15/16 x 5/4 4. 25 3.28 2.86 6.14
De 4 x 5/4 3-—5{4 x 1/2 3-~13/16 x 1/2 3.00 1.88 1,91 3.79
Bf 4 x 3/4 3-11/16 x 1/2 3-3/4 x 7/16 Z.00 . 1.84 1.64 5.48
Fg 4 x 11/16 3-5/8 x 3/8 3-9/16 x §1 2,75 1,36 1.34 > = 2.70
Gh 4% 3/4 3-3/4 x 1/52 8-11/16 x 7/16 3,00 1.88 1.61° 3.49
H1¥Y 3 x 5/8 2—5/8 x 5/16 2-5/8 x 1/4 1.88 0.82 .66 1,48
H'i 4 x 3/4 5~5/8 x 3/8 3-5/8 x 3/8 3.00 1,36 1.36 2,72
G'h' 4 x %/4 3.-5/8 x 7/16 5':-5/8 x 5/8 3.00 1.59 1.36 2.95
F'g' 4x 3/4 3-5/8 x 7/16 3-5/8 x BéB 3.00 1.59 1.36 2,95
EYf' 4x 3/4 8-9/16 x 7/8 3-9/16 x 3/8 .00 1.34 1.34 - 2.68
D'e' 4 x 3/4 3-9{16 p:4 {16 3-1/2 x 7/16 3.00 1.56 1.53 2,09
¢'a* 4x 1 3-11/16 x 1/2 3-1/2 = 11/16 4,00 1.84 2,41 4,25
B'e® 5 x1 4~-5 x 5/8 4~11/16 x 1/16 5.00 2.89 .22 Y Ball
A™' 6 x 1-3/8  5-15/16 x 1-1/16 6 x 1-1/8 8.25  g4.30 6.75  15.05
Southerly Roadway Truss.
Ab 6 x 1-5/8 6 x 1-1/2 5-15/16 x 1-1{2 9.75 9.00 8.90 17.90
Be 5 x 1-1/8 4-15/16 x 1—1/16 4—15/16 X 1%/ [ 5.63 5.24 4,52 9.76
ca 4 z 1-1/16 &-7/8 x 13/16 3-13/16 x 3/4 4,25 3.15 2.87 . 6,02
De 4x /4 3-3/4 x l/é 3-3/4 x 1/2 3.00 1.8 1.88 | B.76
Bf 4 x 5{4 &-3/4 x 1/2 5-5/8 x 7/16 2.00 1.88 1.59 3,47
Fg 4 x11/16 2-5/4 % 7/16 3-11/16 x {16 2.75 1.64  1.18 2.82
Gh 4 x 3/4 5~5/8 x 7/16 $~5/8 x 7/16 . 3.00 1.59 1.59 3,18
Hi 3 % 5/8 2-—9/16 x é’ls 2-1/2 X 5/16 1.88 .80 .78 1.58
H'i 4 x 5/4 3-3/8 x 5/6 3~5/8 x 7/16 5,00 1.27 1.58 = 2.86
G'h? 4 x 3/4 5—5/8 X 5[8 5—9/16 b'd 8 3.00 1.3%6 1.34 2,70
Trg’  4x 34 5-9/l6 x 58 T-L/6 x 7/16 3.00 1.54  1.37 2.71
E'f8 4 =x3/4  B-7/16 x &/8 5-7/16 x 3/8 .00 1.29 1.28 2,58
Dle! 4 x 3Ya 3-174 x 3,8 3-174 x 1/4 3,00 1.22 .81 2,03
cla' 4x 1 3-11/16 ' 5/8  5-11/16 x 5/8 4,00 5" 30 2.20  4.60
Blg! 5 x 1 4-11/16 = 5/8 4-11/16 x 5,8 5.00 2.9% 2.93 " B.886
A' 6z 1.3/8 5-5/4 x 1-1716  5-3/4 x 1-1/16  8.25 611 611 1zuz2




COULTERS

Northerly Outgide Truss

Original
Bar Original Section Qutside Inside area
T PR 7 LA 1"1/?%7:18 sxam 158
] -3 x X X .
Gh 2«3 x/5 8 2—7/8 X 1 2—1 /16 X 7/16 1.88
Hi = 5 - 4x3/4 5—5/4 x 1 5~11é16 x 9/16 3,00
h'i 2 -3 x 5/8 - 2-5/8 x 5{ 2-5/8 x 3/8 1.88
g'h 1-1-1/4'x 1/ 1-3/16 x { 1.56
f£'G8 1= 1-1/4 x 1-1/4  1- -1/8 x 1~ /8 1.56
Hortherly Roadway Truss
el l~-1-1/4x1-1/4 1-1/8 x1-1/8 1.56
Fg 2~ 3 x/5/8 / 2—15 16 x 1/2 2—15”16 x 7/16 1.88
351 2-3c5/8 { x 1/2 { 1.88
hi £ =4x 5/4 1l6 x 1/2 5— /16 x 1 3.00
h'i 2 - 3zx 5/8 2 15{16 X 7{ 12/16 X 7/16 1.88
%'H' 1l = 1~1/4 x 1-1/4 6 x 1 616 1.56
¢! 1-1-1/4x 1—1/4 1—1/8 b4 1—1/ 1.56
Southerly Roadway Truss
?é % - %~1/4 X 1—1/4 1—1/8 x 1- /16 , 1.56
- 3 X 5/8 3/4 x 3/8 2-3/4 x 5/8 1.88
gH 2 -3x 5/8 2-1 16 x 5 /16 2-11/16 x 144 1.88
~ hI 2 ~4x Bé4 6 x 5 3—9/ 6 x3 3.00
h'i LR -3 X /8 2—1 /16 X 4 2- 5/8 x 1/4 1.88
g'HT 1~ 1—1/4 x 1=1/4 15/16 x 15/ 1.56
F'6' 1 ~-1-1/4 x 121/4 15/16 x 15/16 1.56
Southerly Outside Truss
ef 1~ 1= /4 X 1—1/4 ée X 1—1/16 1.56
)¢ 2 -3 x 5/8 2—1 le x 3/8 2~ 3/4 b4 7/8 i1.68
gH 2 -3x5/8 x 5/1 2-5/8 x 5/16 1.88
hi 2 =4 x 5/4 16 X 7/16 3~ 5/8 x 7/16 3,00
h'i 2= 3x 5/8 : “—11/16 b's a/16 2-5/8 x g/16 1.88
g'H! 1=~ 1-1/4x 1-1/4 1 1.56
£rag’ 1~ 1-1/4 x 1—1/4 1 1 1.56

Qutside Inside Total
le4l e 1,41
1,20 1.03 2.23
1.44 1.18 2.62
1.88 2.08 3.96
« 96 ' «96 1.96
1.26 ' . 1.26
1.27 1.27
-1l 27 1.27
1.41 1.23 2,64
1.44 1l.44 2.88
1.85 1.85 3.70
1.23 1.23 2,46
1.13 1,13
1.27 1.27
—1e20 1.20
1.03 1,03 2,06
+«84 « 67 1.51
267 «66 1.33
.82 .82
+82 +82
1.06 1.20 2,26
«.82 «82 1.64
1.61 1.59 2.30

" .50 49 «99
1.00 1,00
1.00 1.00




REDUCTION CF AREA,

Percent !

Bar - 5.0, S.R. N.0. . N.R.
i Ab 8 8 | 15 23
T - Be 12 15 a5 2
U cd 28 29 a7 4%
De 37 an 53 46
s 42 : ' 42 42 42
g 51 48 40 56
(3h 42 47 34 3%
Hu . 60 58 36 50
»g:il 5? b2 46 : §8
h 5 : 55 ' 42 4
RO Fg! 51 55 25 38
B - E'f 55 57 : g4 28
o Dle! 48 . 66 27 23
LA C:d: g'g? 42 25 14
B'e 4] 6 6

A'D! 21 26 12 1
16 ‘648 676 : 499 . - 461

» % Zzoz/ﬂ 0102:7’0 28.8(}5

el Pa 23 10 19
£G 40 45 41 20
gH 56 40 30 23
: | hI 47 45 , 34 38
- h'l 74 65 48 - 34
o g'H 47 z6 19 28

£¢ 47 36 19 19

T o T e e .




UNIT STRESSES

In Diagonals

23400

Bar Total S.0. S.d. N.0. T.A,
Ab 3591C0 20100 201C0 21600 23900
Be 195900 -20100 201C0 23100 17800
cda 148800 2420Q 24700 28000 33400
De 91900 24200 24500 32800 28400
Ef 84300 24200 24300 24100 24400
Fg 44800 166C0 15900 135G0 12700
Gh - 46600 13400 20300 11700 12400
Hi 153C0 10300 avco 64C0D 8200
H'i 563C0 20700 19700 17500 13100
G'hT? 84400 28600 313C0 24500 18500
Flg? 72400 19500 1610 24500 26700
Brer 100C0o0 37300 3880C 25300 23200
D'e!? 95100 0800 46800 21800 23700
cra’ 133200 29000 31400 22400 31400
BleT? 165900 27200 28300 17700 17700
A'?" 275300 211G0 22500 189C0 17900

Tounters.,

Bar Stress S.0. Sl N.O, N.A,
el 9800 8200 B200 7000 7700
G 48700 21500 23600 21800 185C0
gH 45100 27500 29900 172¢0 15700
hI 77200 28800 841c0 19500 20900

~h'i 23600 17600 11900 9500




UNIT STRESSES
In Lower Chord.

295900

Bar Total stress Area Unit stress
b'e!’ 215700 14.00 15400
c'd’ 327000 21.26 15400
d'e’ 406100 25.00 16200
erf! 453900 27,52 16500
£rg! 498300 31.50 15800
g’ 525800 31.50 16700
i’ - 557300 35400 16900
hi 571700 83,00 17300
gh 582800 83.00 17700
fg 586300 33.00 17800
cf 513100 27.00 19000
de 517800 28,76 18000
cd 432600 23,76 18200
1 16,00 18500



UNIT STRESSES IN UPPER CHORD

The column formule used in reducing the unit streeses istaker
from the Specifications of the lMassachusetts Railrosd Commis-
sien for Bridges Carrying Electric Reilwsys, by George F.

Sweain. :
- It is &s follows §= _.__ELT_____IQ,
1t 35600 T

total stress in pounde
gross are&a of cross section in sq. in.
meximum fibre stress per square inch
length of bar in inches
least radiue gf gyration &f oross secticn in in. units
iy 1.'. L
xt 20000 T~ |
The seotions vary so little that the quantity in the brackets
will be computed for the center sections only.
Moment of Inertis sbout :

H i hy
g nnuuw

f

Axisziézs . Axis BB
Side pl. : ‘ =670 1320
Top " 22x5/16x5-9%, =550 2717

" Ls.2(3.2-2.9x-2 )=3b4 406
o ' Bot - n 2( 4.1-4-17—:5 ) =4¥2 54‘4
: 2046 “2546

Least r2 = %%%g - 43.8

2
pelfa 155 X140 ) w0552
A 20000 x 43.8 z

Ber Total stress Ares Unit stresee U. S. reduced (f)

" A%B% 2220004 36394 6000 6200# per sq. in.
Bicl . 336000 " 9100 9400 .
clpl 415000 40.28 10300 10600
D%El 461000 n 11400 11700
elpl 494200 " 12200 12700
Figl 528700 n 13100 13500
GlEl 556400 46.84 11900 12300
H1I 571400 " 12200 12600
H I 600100 " 12800 13200
G H 600100 n 12800 13200
F G 589800 n 12600 13000
EF 589000 n 12600 13000
DE 564100 44.72 12600 13000
CD 524900 " 11700 12100
B C . 440300 36.94 11900 12300
A B 303500 n 8200 8500




UNIT STRESSES_IN THE VERTICALS.

Bers A &8 & alal . P Lg
L] "1-, : —-—
g +aiiut T (1 + 55005 !

= ‘ t
Mg(;._9/@ﬁg"ﬂoment of inertia sbout
A.__ - - r_ —_ 4+ -A AxiS.M uia B
| Side ¥1. 2x 27% =654 2x11x6.4" =89
| 18, 4(3.4-3.1x8 ) =808 4(3.4~3.1x5.572388
I P 362 | 552
8 r2 « 1284 ¢ 37.5

2
, 265600( 9.33°X144
Aa; f m—ﬁ“ 20000,57.523 = 7800 x 1.017 < 7900#

algl; the stress in this and the other bars on the right side

of the bridge will noy be 80 great as in those on the
left, so 1t is not computed.

2
by £ = iSgogal 12.547x 344, ) = 9400 x 1.097 ¥ 10000#

¢ oy ¢ ciO4600( 1 & 15.75%x 14% ) = 7700 x 1.128 ¥ 8800#
13.5 ( 20000 x3.6 , |

pa: £= 3280 14 18.047x 144} « 6700 x 1.18 = 7900#
1z.34 20000 x 3.6% »

| malr 14
£ e; £ 23000( 4 20,88%x 144 ) 23600 x 1.23 ~ 44004
12.34( 20000 X 3.6

Having proceeded thué far with the stresses 4t ig evident that

the stresses in the remaining bars will not be ey greater
than the maximum glready found; Por the total stresses & Tre
only & smell smount greater in geveral cases snd the aresa
remaing constant and the lenghh inocreases only slightly.




CONCLUSION.
) The stresses per aquare inch in the upper chord were
found to be below that of the allowable stress provided by the

Railroad Commission.

The stresses in the verticals on the original section
were found to be considerably below the allowable stress; and
while these members had been corroded gomewhat, it did not
geem probable from a hasty exémination, that the reduction of
area had been sufficient fo increase the stress to = danger-

ous degree.

The unit stresses in the lower chord members on the
original section were found to be slightly in excess of the
allowable; and the eye—bars were somewhat corroded, so the
stress was probably increased considerably, but how much we

cannot state as no measurements were taken.

The unit atfess in diagonals and counter was found %o
be greatly in excess of the allowable stress and‘in some cases
equal to the elastic limit provided by the original specifi~-

cations.

The reduction of area in these bars was easily much
greater than in any other part of the truss, and so careful
measurements were made to obtaln the exact results of corro-

glon.




This reduction of area oferAdesigned arsa as shown
by table amounting in extreme cases to over 50%. This.excess;
ive corrosion was caused by gases from thé locomotives passing
but a few feet beneath the lower members of the truss. 4 |
noticeasble featurs in connection with the effect of the'géses
was that those portions of the bridge nearer to the lbcomdtive
smokestacks were less acted upon than the diagonals aﬁa pof~
+tiona of the flocor beams not s0 wéll ventilated. The great—”
est effect of corrosion in almosﬁ,every case was at the point
where the floor éystem met the diagonals. The gases seemed
to be blown up against the floor system and there to have
remﬁinad until slowly dispelled by air currsnts, and but
little of their-harmful effects were visited upon the lower
chord members that wers nearer the stack btut well‘ezposed to

the surrounding air currents.

 Moreover, those portiong of the truss nearer the easf~
ern abutment were more noticeably corroded thén the remaining
portions. This wae atiributed to the fact that the eaaterﬁ
tracks was used in excess of others for switching purposes and
as the‘track upon which a large number of the suburban trains

ran.

Wnile no measurements werc made on the floor beams
and the stresses were not computed, it is worthy of notice that
the corrosion of them was very marked and in many cases the
angles were almost entirely eaten away by the action of the
gases.  Above the flooring no bar seemed to have been unduly

acted upon. In fact, the diasgonals that .beneath the



flooring showed the greatest reduction of area appeared quite
unharmed above the flooring. In order to nullify the action
of these gases; it_is the intention of the City Engineering
Department to enclose within cement all the iron and steel o
work of the flooring system in the new dbridge to be construe—
ted. The flooring system is to be hung from the truss; and
thus the members of the latter will no longer be exposed tb
the action of the gases. The members of the uppér'chor&‘are
whally intact and, lacking a coat of paint, are in z2s good
condition as when erected. This is equally true of the end
p§§ts but a2ll other parts of the bridge must be replaced.

Loadings for maximum effect. In obtaining thse above

result the most severe combinations of loading were considered
and:used.' Such oombinations of loads as would scércéty éver,
»if‘at all, be likely to occur yet wholly within the range of
possibility. Owing to the skew of bridge, causing the heavy
loads to be confined at one end of‘thé truss, the centre of
loading is shifted one panel point to the left and the counter
‘hI is brought into action for full loading. The counters G'f!
and H'g! under no conditions o? the loads used were brought
~into zetion. The counter Fe is brought into éction only by

the addition of impact to the live loads. The vertical Ii

- was found under one condition to have tension; that is when

- the counter hl was in action.
“An interesting fact was noticed with regard to the
placing of the locomotive excess for the different bars. On

‘account of the skew of the bridge the excecs to be used on




the truss was different at nearly every panel point sni in
most cases the maximum effect was not obtained by plaeiﬁg the
excess at the centre of moments sinceAthe rate of decrease of
the factor was less than that of the excess. By 6onsider5_
tion of the excess at different points and the influence fac-
tors for the corresponding points, it was easy to see what

position was ths correct one.

The extremely harmful effect of locomotive gases on
the bridge has boeon illustrated, and the facts shown easily
justify the conclusion that the bridge was unsafe fao traffie

and was very properly condemned.




