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Investigation

The purpose of this thesis will be to determine the
stress in the various members of the bridge, such as the
stringers, floor beoms, chord members, web members,
bracing, and lattice work.

The bridge is located about threec miles west of
Lansing, Michigan and crosses the Grand River at a point
near Deepdale Cemetery. It was duilt in 1891 by R. D.
thaton & Co, of Chicago, Ill,

The bridge is a pin connected iratt truss composed
of eight sixteen foot panels mzking s clear span of
one hundred and twenty-eight feet. It also has two beam
approaches, the one on the north end being fourteen and
one half feet long and the one on the south end being
twenty-nine and one quarter feet long, making the total
length one hundred and seventy-one and three quarters
feet, The distance between trusses 1s fifteen feet,
center to center. The roadway is fourteen feet wide,
The distance between chords is twenty feet, center to
center,

This type of bridse is no longer used and at the
present time the County Road Cormission is planning

to erect & more modern and sofe structure,



S+BCIFICATIUNRS

These specifications are t:ken from the Standurd
Specifications for Highwey Bridges of the American
Association of MYichvi:y Officials snd the Americen
Railway Engineering Association, =nd the Specifications
for Steel Highway Bridges of the Americ~n Society of Civil

Engineers.

Impact - Live loud stresses, except those due to

sldewzlk loads and centrifugnl, tractive, and wind forees,
shall be incre:sed b, an allowance for dynamie, vibraztory,
and Impact effects. Tae amount of this allowance or incre-
ment is expressed as a fraction of the live load stresses
and shall be determined by the formula I = _50 _

where I is the impact fruction and 1 is the i;;éig of the

loaded span in feet,

Lateral Forces - Cpans of 150 feet =nd less shall be
designed to resist a lateral force of 3C0 pounds per lineusr
foot on the loaded chord and 150 pounds per likezr foot onm
the unloaded chord, For Spans of more than 150 feet, for
each additional 3C feet of span there shall be added 10
pounds per linezr foot for the loaded chord end § pounds

per linear foot for the unloaded chord.



Allowable Steesses -

Tension, net section 16,0C0 #/8q. in.
Compression (ome diczmeter) 16,0C0
Compression, gross sectiom 15,000 « 50 1

r

l] -« length of the member in inches
P - lexst radius of gyrotion in inches
but not to exceed 12,500

Bending in extreme fibers of rolled
sh:pes, built sections and girders,

net section 16,000
Bending ip extreme fiders of pins 24,000
Shear in plate~girder and I-bezm

webs, net section 12,0CC
Shear In pins and shop-driven rivets 2,000

Strenzth of lattice-burs - lat.icin: of compression
members shz1ll be pro.ortioned to resist shesring stress
normal to the member not lees th:n that caleculated by the

formulas R = 1
4CCC0y

R - normal shearing stress, in pounds

P — strength of column as a compression member, in pounds
1 — length of e¢olunn, in inches

y - distance from neutral axis to extreme fiber, in inches

End Stiffeners « Over the end becrincs of plate girders,

tnere shell be stiffener angles, the outstonding legs of which
shall extend as nc=rly as practiczble to the outer edge of

the flonge angles, Z“nd stiffeners gh-ll be proportioned

for bearing on the outst:nding legs of the flange angles,

no allowance bein:; made for the portions of the legs fitted

to the fillets of the flange esngles, 5Und stiffeners shull

be zrransed, snd shall be a sufficlent number of rivets in
their conneetion to the web, to trunsmit the entire end
reaction to the berringas. They sh:ll not be crimped,
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Intermediate Stiffeners - _

V'ebs shall be stiffened by ongles riveted thereto in
pairs on opposite sices, with ocutstznding legs not exceed=~
ing sixteen times their thickness, nor less than twe inches
plus oneethirtietin of the depth of the girder. Intermediate
stiffeners shall be placed at points of comcentrated louding
and at intervils not exceeding the depth of the web, nor

gix feet,



NOTE &

A8 I wes uncble to obtain the lons for this bridge
&1l measurements were made by myself,

Yot knowing what loading this bridie was designed
for I used the H « 15 loading. The bridge evidently
¥n8 not intended for such a he:rvy lozding o8 it is

bzdly stressed in some members,



Live loading

This bridge shall be considered o Class A bridge -
One carrying norr:lly hecvy traffic units and the
occ sionzl paescge of speclally hesvy loads,.

For a class A bridge the H-15 loading should be

used,
Yheel loads for =15 loading
Fooo ¥ g— 72,000 #C:—T—
4 ”
_O N
< Ve ~ ¢
3000 * # I
:; /2,000 T

auuivalent lo.ding for spans over 60 feet

7 for 7
Coh C ek )‘fa/ec/ 75, S0 °r Hotes

/’(J O’C/ /7’ S0 # ot 5/@«7/‘

Un/Fotmn  Joad 280 Jés. /) F/

Floor .lan of the entire dbridge

A & I /28 wr v I W T y)

Vo ¥4 FEZ £33 [R# FEST FEC. [82. FEE 87


















Floor System

rl-nks
The planks ore 2" x 4" and cre placed side by
side with the two inch side down.

The fraction of 2 wheel losd to ezch sfringer
is found by dividing the spacing of the stringers by
4.0 - This formula found in the Speeifications fer
Steel Highway Briigpes.

The width of dietribution = Co7(2D +W)

D =the distance in fect from the center of the ne:r
support to the center of the wheel,
2 the Wwidth of the wheel or tire in feet.

L
T7~?fT

S_x 12,000 = 2,35 x 12,000 = 7050 # = o7(2D +¥)
* ¢ E - ¢7(2+35 +1.25)
E: 2.52 ft.
Live loed B. iU.
Z%Q x g&%g x 125 5610 in, 1lb. 1?5302 ;- 795 lb,.
Impact Be e 224 vh"f/é Pl As

50 X 5610 =0244 in. lbo
I+125

Dezd losd Be Mo

l 150 (2,35} x 12 =69 in., 1lb.
8 3x6



Total B, k.

7923 in. 1lb,

2
7923 .2 x {(4)
5 6

8 - 149C i/s3e ine

Allowable 2000 1b./8q. in.

The planks cre Co K,



Strimgers Panel VIII

The strincers in panel eight :re composed of four
R. I, B 12" x 5" =« 35 //ft. Cection modulus « 37,8 1n£3
and two channels 1-" x 3" - 25 #/ft. Section modulud - 23.9
The spacing of the stringer is variable but the maximum
is three fect,
Interior stringers
Frzction of = wheel load to ezch stringer is
S/4=3/4:.75
Kaximum live she'r
12,000 x .75 = 9,00C 7
woximum desd ehenr
3.0 x 1/3 x 4.5 x 8+3%5 x 8 z 316 #
Impzct she-y

50 X 9,007 = 3,120 i}
16 +125

Tetzl she:r 12,506
Stress
I.?. X 0223
Alloweble 12,0C7 #/sqe in.
Leximum live B. L.
+ X 9,000 x 16 x 12 2 432,000 in. 1D,
waximum deaxd Be lce

2 35" c/a4ﬁe/
1/3 x 39.5 x (16) x 12 2 15,2C0 ine lbe _ 75 flook

Impct Be Ke 32 8"
4?)2’000 b & 59 iy 120,C 7 in. 1b.



il . : <



Tot:1l Bending lLioment
569,800 in. 1b.

Section modulus rcguired
569,200 = 35.6 /4’
13.000
The beom uscd has a section modulus of 37.8_Pn3

80 the stringer is G, K.



Cutside stringers punel eight
Tezd load on outside stringers
1.5 x 1/3 x 4,5 =2425 j/Tt,
haxiaour dead sienr
2.25 x 8 +25 x 3 2213
Keximum live sherr - outside foot considered not losded

340 = 1.0 x 12,000 = 8,000
360

Impact shear

3,000 x 50 _< 2340 #

=—~eusams

1:1
Totzl shear 11,058 ¢
Stress
11,053 =2,530 {/8q. in,
12 X <337

Allowable 12,0C0 ,/8qe in.
Maximun llve B, L.
2+ X 3,000 x 16 x 12 I 334,000 1lb, inm.
Hh;’:ix’lw delid B. Lr‘».
3
1/3 x 27425 x (18) x 12 = 1G4500 1b. In,.
Inseet Be lie

1il

Totcl Bending Lomcent
530,500 lb. in.
Section kodulud reguired

530,500 = 33.2 ..
6,000

The channels used hz=ve a section modulus of 23.9 but
it isn't likely they are loaded cs calculated,



Strinzers - Beam g, proach at the South end

This approach is 29,25 feet long =nd is composed
of oix Re I. B. 12" x 5% = 35 {/ft, Section modulus = 37,3 /s
and twe chonnela 12" x 3" - 25 f/ft. Cection modulus - 23,9
cpecing

They are spoced tvwo feet, centcr to center,
Interior stringers

Freze“ion of = vheel locd to ewch st inger

Yoximum live ghenr
12,000 x ¢85 = 6,000 #
leximo dead shear

2 X 1/3 x 445 x 29,25 438 x 29,25 = 558.9 .
2 2

Impect shesr

5C__Xx 64CCC T 1550 7
29.,25+125

Total sheur 8,505.9 #
Strescs
B8,505.9 = 156C //8q. ine
2 X o428
Allowable 12,0CC //sqe. in.
Xoximum live 3. 1,
L X 6,000 X 20425 x 12 = 527,7°CC lb. in.
Yeximum dead Be ke

2
1/3 x 38.00 x (29.,25) x 12 = 43,70CC lb. in.
Impact B, M,

50  x 527,0CC = 171,CCC 1lb. in.
54428



Total 3endin; Loment
746,7CC 1b. in,
Cection iodulus re uired

756,7C0 = 4647 /4.

16,0C0

. 3
Re I. B. sections huve a section modulus of 37.8 /5.

Cutsids stringers - besm 2puro~ch ut the south end.
~esad loud

1.0 x 1/3 x 4.5 = 1.5 Y/ft.

Hax.mum dead shesr

1.5 x 23,25 + 25 x 29,25 =333 }
2 2

Maximum live shecr

2,0 = 1,0 x 12,0C0 = 6,0C0
2.0

Im:~ct shesy
6,0Co2 x_50 =195C ./

151425
Totol sheur 3,335 i
Stress
82333 21700 #/8q. in.
12 x ,337

Maxinum livs Be il

I X 6,000 X 29.25 x 12 = 527,CC7 1lb, in.

Y

r

aximum dead 3B, 1,

2
1/8 x 26,5 x (29.25) x 12 =24,1CC lb in.



Imprct B. K.

50 _ x 527,000 =171,C00
154.25

Total Bending koment 732,120 lb. in.
Section modulus reuired

732,100 = 45,3 in.>
16,000

The ch:znnels used have 2 modulus cf 23,9 . Agnin the
channels are se=ringly over-stressed but it fsn't
likely that a whecl will come as elose to the edge as

I heve figured,



Stringers AB, panel I, panel II, ponel III, pemel IV,
ranel V, panel VI, panel VII,
These strimngcrs cre continuous over two panels,
AB % ponel I, etc,
The five intcrior stringers zre R. 1. B.%s.
They ~re 6" x 3-3/3" - 12,5 #/ft. Section modulus 7.3 in.>
The outsidc stringers ore chonnels, 6" x 2° -

. 3
10.5 #/ft. Section modulus 5.¢ in.
J/7oo"o #

i /s’

Fraction of a wheel lo=d to ezch stringer

S = 2435 T 4537
I "¢

537 x 12,000 = 7C50 §

The maximum she-r :nd Yending moment eccur when ¢
whecl load is in the micddle of ome span.,
From rocket Companion - pege 179

Meximum live sherr = ,594 W < ,594 x 7C50 2 4180 #

saximum live B, e = 0203 Wl - ,2C3 x 7C50 x 192

0y

274,800 in. 1lb.
La imum decd shear

2,35 x 1/3 x 1/6 x 4.5 x 6 x 8 +12.5 x 8 2 123.2 i
DInprct shenr

50 x 4190 = 1490 7F

1e1

Totcl shear = 5808,2



Stress

5303,2 <4210 i /5qe in,

0 x .~3 .
kllowoble 12,000 “/s3e in,

Decd Bending lioment W=-12.5 42635 X 105 T 16403

The resctions for = uniform lo-d ere as shown.

3 4 Pl s / ;{_2
& g g g
3/3 X 16.03 x 16 x 3 = 16.03 x 3 x4 =256 ft, 1b.
256 x 12 T 3030 in. lb.
Imnpoct Be ke

274,8CC x §0 - 97,500 4in. lb,
A
Tot~1l Bending koment 378,440 in. 1lb,
fection modulus re uired
375,230 = 27.5 in.
16,000
) ) K3
The beam used h: s a scction modulus of 7.3 in.

This 1s very severcly over-stressed.



Stringers « Qutside
Dead load on outside stringers
1.17 x 1/3 x 4.5 2 1.76 {/f¢.
Maxinum de:d she~r
1.76 x 8 +10,5 x B8 ~93 /
Moximum live shecnr

Vheel load 2,7 = 1.0 x 12,07°C 26,730 i
L¢3 '

From rocket Compsmnion
Krximum live she:r -,594 77 5,594 x 6,730 < 4075
Moximum live D, L, =.203 ¥1 2,202 x 6,730 x 192
I 264,0°C in. 1db,

Imzact sheay

50 x 402511423
141
Totzl shear 5551 #
Stress

5551 = 2950 i/Bqe in.
X 014

Allownble 12,00C #/sq. in.
Ecximun derd B, ¥,
3/8 x 12,726 x 16 x 8 ~ 12,26 x 3 x4 = 235C in. 1lb.
Impnct B. i

264,00C x 50 = 93,670 in. 1b.
| 143

Tot:.1 Bendin Moment 359,950 in. lo.

Section modulus reguired

59,950 ~22.5 ing
lf"s."o' 00

5
The chonnels used hove & section moculus of 5.0 in. They
are very badly over-stressed,



Floor Beams Nos. 3, 4, 5, 6, 7.
%eb 5", Flange 3}" x 24" x 3/8% Three and one half
16
inch leg horizontal., End stiffeners 2" x 2" x 3",

[ /ST Nl
I -
{ / ’
Z JR—
257 ] c 725"
Is N W,
29x22 = 207
A 3060 2 I7Y
2x37 - 635
Dead leoad from stringers G5 35
Interior stringers /6. 63 x /¢ = 7sC
Outside stringers /2 2¢ X Je = /76 , .
25"/-'\ 7gc 25%¢ 23¢ 256 256 zs¢ /,25-/
' IJ zzll 235 235| zaf’I 235"1 23" [
cST. 38 #
Desd Shesr - &3¢ T, T /s S

. 2
Dead B. He = §£3¢x 226 /F%x)—25C(% 7r2.35) féfji“?xﬁ/?l
2 F0]F S [bs

Live load from stringers
For Shear

2,3 = 1,0 x (12,000 +§_gx 3,000) * 7,000

12,375 = 7,00C = 5,375
12,000 + 375 : 12,375
— E:D_/.—J?’
6/




20006 fI?o'— /2825

27| 0 1 225"
N 1

SPL00 I
keximum Live Shear

12,375 x 7,28 +5,375 x 11.95 47,000 x 14,25 =17,500 #

14,5
Impact Shear

17,500 x 50 25,570 #
32 £125

Total Sheur
17,500 + 5,570 ~1165,7 = 24,235.7 #
Stress
24,235,7 6430 //sqe in.
12 x gg
1 Allowed 12,000 #/sq. in.

Live load from stringers for B. k.

él
12,375 x 465 =3,420
2,35
12’375 - 3.420 2 89955
3720  Eoss 5955 377
2.35 23f'| 235’1 2.55"
/ /78

3 -

/2,825
iaximum live B. i,

72,325

12,375 x 7.25 - 8,955 x 2.35 =« 3,420 X 4.7 = 52,550 ft. #
Impact B. M. |

52,550 x 50 - 16,700 ft, lbs,
32 +125

Total Be L‘I.
2,550 416,700 +4,079 = 73,329 £/ /és



Tenslion Flange
y for 33" x 24" x 3/8" = .66 A 2,11

‘-1 r’*’ 24 « 2 x .66 = 22,63

A=73,329 x 12 = 2.42 8qe in.
16,000 x 22,63

Area needed 2.42 -~ 1/8 x web area

2.42 - 2"‘! X 5‘ 16 :1048 Bq. in.
8 :

Area supplied 2 x 2,11 =« 2 x1 x 3/3 =3.47 8q. in.

Compression Flange

Allowable stress 16,C00 = 150 %

16,0CC = 150 14,5 x 12 = 12,430 #/8q. in.
7e31

A=>73,322 x 12 23.12 8q. 1in.
155450 X 25,63 ,
S 22/%?\§yn ‘4,
Area needed J3.12 = 24 x 5(16 ZE5AT
: 8

Area suppléed 2 x 2,11 = 4.22 83, in.

Piteh of Flange rivets

B - allowable bezring stress
h - dist. betwecn C. G%s,
V -« Maximum shear

P =

“I%

P = 6060 x 22,63 = 5,656
24,235.7

Tive 1nche§ wzs used so the pitch is C., K.

EZnd stiffeners 2" x é' x 4" were used.
Intexmediate stiffeners

Yo intermediate stiffeners were used, lowever they
should have been useZ at points of concentrzted loading

and at intervals not to exceed two feet.



Floor Beam # 2. ,
- —1—30122 =2/8
2 L rsadné 2757
/ 2x3./9-6-3%
5’ \% P ]l< 57 &8/ 38
Dead load from stringers szme &8 [ 3, 4, 5, 6, 7.

Desd Shear 836 +681,38 > 1176.7 #
2

Dead B. XK.
836 X 7.5 = 196 X 7 = 256( 447 +2.35) 4 681,33 x (15)°
FERES TS
S 4370 ft. 1bs,

\

Live load from stringers for Shear

Dooe  s£375 72,325
’ [L2.3' >]|\ 777 + Py

Laximum live shear

12,375 , 5375 x 12.2 Lvooo' x 14,5 = 17,327 j
2 15 15

Impact shear
. 17,327 x ?Q = 5,520 #
57

Total Shear

Stress

24,023,.7 = 6400 #/8q. in.
12 x 5}56

Allowzble 12,000 #/8q. in.



love load from stringers for B, M, 50
54920 5953 &255 %

! ,233’l 235 | 235’ zar’l
/5

Y

/2328
Maximum live B. MU, /2,825

12,375 X 745 = 8,955 X 2435 « 3,420 X 4,7 =55,650 £t. #
Impact B. K.

554650 x 50 _ < 17,750 ft, lbs.
157

Totul Be ke
55,650 + 17,750 +4,370 2 77,770 ft. lbs,
Tension Flange

A =T77,770 x 12 = 2,53 8qe in.
6,000 x 22,68

Area needed 2658 =« .93 21,64 8qe. in.

Area supplied 2 x 2.11 = 2 x 1 x 3/8 = 3,47 84, in.

Compression ¥Flange

Allowable stress 16,0C0 - 150 1
b

16,000 - 150 15 x 12 = 12,300 #/8qe in.
731
A=2T77,770 x 12 = 3.35 8q. in,
12,300 X 22.68
Areo needed 335 = 494 = 2,41 8q. in.

Area supplied 2 x 2,11 =< 4.22 sq. in,



Floor Beam #8. ,

L /5 -
3
o ~
\ 2 ! /—
75’ P N 757
T I
Tead load from stringerd
Interior stringers 16.(3 x 3 = 128
2.8
(35 +1.5 x%4s5) 8 T 313.6
Qutside stringers 12,26 x 8 = 98
(256 +1.5 x 1.4) 8 = 216.8
Desd Chear | '
1,762 + 631,33 = 2,102.69 #
2 . .
B /28 /2% /28 /25 2E gp
ool pue [ poc| foc|wd | | e
Dead B. ke /2¢~ /262

1762 X 745 = 216.3 X 7 = 983 x 6,75 = 128 x 4.7
' 2
@ 31346 X 402 » 128 X 2,35 = 313.6 x 1.4 +631,33 x (l@_)
. : 5 8

= 9,643 ft. lbs.
Maximum live she:r « same as # 2.
17,327%&; 1bs.
Impact Shezr = Qame 8 # 2
5,520 W%, 1lbe.
Tota2l Shear
17,327 + 5,520 +2102.69 = 24,949.7 #

Stress

24,949,7 =6,550 #/sq. in. ,
12 x 57T6 Alloweble 12,007 #/sq. in.



Keximum live B, k., - sume @8 # 2,
55,650 ft. lbs,
Impact B. k.
17,750 ft. 1lbs,
Tot:-1 B. L.
55,650 +17,750 49,643 T 83,043 ft. lbs,

Tension Flange

A > 83,043 & 12 2 2.75 8q. ine
16,000 X 22468 A

275 « .94 = 1,31 8qe in, « area meeded

Area supylied =2 x 2.11 « 2 x 1 x 3/8 T 3.47 8q. in,

Compression Flange
Allowzble stress - same =8 7

129300 )ii/sq. ino

A =835,043 x 12 3I3.57 8q. ine.
12,300 x 22.68
Area needed < 3,57 « .94 2 2.63 sq. in.

Area supplied=2 x 2.11 : 4.22 sq. in.



\

Floor Beam # 1l.

L. /55 -
= 1
2/
W¥.
272X22 /99

Dexd lozd from stringers szme 28 # 3, 4, 5, 6y Te /75x26=9/3

, /5 - /25
Decd Shear 836 +619,3 = 1145.9 7 K217 2 128

5 c/78
Dead B. M. —_2
/38
836 X 6,75 = 196 X 7 -~ 256(4.,7 +2.35) 4 619,8 x (53
13.5 8

3525 ft. lbs,’

Live load from stringers for Shear
poao 5325 12,528
77’

2.5’ ,
1 c.o5 - /]\

Moximum live shecr

12,575 8379 x 11945 , 7000 x 13,75 = 700 2 10,837 #
2 13.5 1345

Impact Shenr

10,837 x 50z 3460 4
157

Total Shear
10,837 +£3480 + 1146 =15,493 #
Stress
5,493 6:2c70 /8q. ine

24 x 5
Allowable 12,C0C #/8q. ine



love load from stringers for B. 1L,

3,720 “/ & 7{5[ & -?f.rl 3 7;1

/55

sy g

/2'375
Maximum live B. L, 42,5728

12,375 X 6475 = 8,955 X 2,35 = 3u20 X 4¢7 < 45,4C0 ft. #
Impzet Be k.

46,4C0 x 85C _ < 14%,3C0 ft. lbs.
157

Total B. ke
46,400 + 14,300 £+ 3525 = 64,725 ft. lbs.

Tension Flange

A-6:,725 x 12 = 2.14 B8q. in.
16,000 x 22,63

Arez needed 2 2,14 « ,94 =1.2C B¢, in,
Aresa supplied -2 x 2,11 -« 2 x 1 x 3/8 =3.47 sq. in.

Compression Flange

Allowable stress 16,000 - 150 1
b

= 16,000 = 15C 13,5 x 12 = 12,63C #/sq. in.
Tedl

A 64,725 x 12 =2,70 8q. in,
12,630 x 22.63

Area necded =2,70 « .94 = 1.76 8q. in,

Area supplied =2 x 2,11 = 4.22 8q. ine



Floor Beam # 9.

/TS
2'
De-d load from stringers
Interior stringzers 39.2 x 3 = 313.6
===
Outside stringers 27.1 x 8 2 216,83
(25 +1.5 x 1) 29,25 o 387
7/“3’ 2o PC o H3C 223,7/.625,3’:'525, Fes

337 [9')’3’72‘0/57 4', -’:57 2153/ 215‘{72/ “747/ /,357

y 2 y 4 V

De:d Shear zg9sz
2902 « 216.8 - 337 +616,3 < 2608 /
2

De:d B. L.
2902 X 675 = 216.3 x 7 = 337 x 6.9 = 557(5+I+1)

- 313.6(4.,2+1,4) 4619.8 x (13,5) =9890 Ft. lbs.
13.5 3

Live Chear- same s ; 1.
10,887 #
Inps.ct Sherr - s.me as i 1
3460 #
Totzl Shear
10,887 + 3460 + 2603 < 16,953
Stress

16,953 < 2260 {/s4. in.
24 x 5716

Allewable 12,000 #/eqe. in,



Maximum live Be Le = sime as 7 1
464,4CC ft. 1lbs,.
Impsot Be e = BrIE a8 i 1.
1+,800 ft. 1bs.
Tot .l B. i
46,400 + 1,300 + 9850 = 71,090 ft. lbe.
Tension Fleange

A- 71,090 x 12 = 2,35 sqe. in.
16,000 x 22,63

Aren ne-ded 2,25 - .94 = l.41 sq. in.

hrei supylied 2 x 2,11 = 2 x 1 x 3/3 T 3.47 6Ge.

Compresczion rlange
Allowable stress - s:me &8 ;° l.

12,68\’\ ’:;‘/sq. ine.

A 71,090 x 12 = 2,98 s:. in.
12,030 x 22.63

Arez mecded 2,96 =« 94 =~ 2.02 tqe. in,

-_

Area supplied 2 X 2,11 = 4,22 84. 1n,

in,.



Trusses

Member | Dead Stress | Live Stress | Impaot Stress | Total
LU, | —=20,20¢ | — 23,100 -~ 5,550 53,850
LL, + 11,800 + 17,600 F 3,480 +32,880
U,L, | +3,000 + 13,590 +4,320 +20,910
u,u, | -21,600 _ 26,480 - 5,240 53,320
UL, | #is400 | 277 2 77 |#51,670
LL, | +11,800 + 17,600 4 3,480 +32,830
UL, | - 8,250 e _ Tl |-87,340
U,L, | + 8,650 A L7 sao  |+29,080
G,u, | - 27,000 ~ 33,200 — 8,560 ~ 66,760
LL, | +21,6c0 + 26,480 5,240 + 53,320
U, | -28,800 - 35,400 ~ 7,000 ~71,200
UL, | + 2,300 +11,900 + 3,000 +17,700
;3U7 cmmw- + 7,850 + 25160 + 10,C10
LL, | + 27,000 + 33,200 + 6,560 + 66,760
UL, |~ 3,750 L 2050 AT 23 T
usly, | —s0c | T2 55 | T2 |15 50




TRUSSEE
Loads
The de:d lozd will be determined b. the use of the
formula w=_w,4 1 w,- lozd brought to each
’ truss pexr foot
l « span in feet
w - weight of each truss
per foot in pounds

w = (19,500 +240x3x16)(1 +_50 )+128 x 7 x 1 x 4.5
/ 2 128 125 3

+12,5 x 128 x 3.5+620 x 9 = 58,233
2

w = 53,233
i x9 123

23 x 9 12
w =182 lbs.
ft.

The live lo:d used shuall be the equivalent H-1lH

loading.

Deszd panel weight due to truss equsals 182 x 16 = 2910 1bs.
Desad pesnel loads Upper chord 1450 "
Lower chord 122C +145C = 2670 "

Assume upper 15CC lbs, and lower 3CCO lbs,






TRUSSLS

Dead Stresses
’586  /§00  s5ao /1?6 /j?a /iro /5400

vl

Tl oL
3000 3600 Fooo Fooa Fsoo Sooe 3aoe ]\

/8985
. s 78
‘L'oU/ o d ’ °
15,750 x kﬁlsi’+iao)z = 20,200 §
20
L,L,
15,75C x 16 = 11,300#
20
/500
UL, J
3000 # N
\
\
AN
\
> — — =)
U/UZ /5;/[5_\0 Fooo

15,750 X 2 = 4500 x 1 = S x 5§ =21,670 #
3

uL,
(15,750 = 4500) 25.6 = 14,400
20
L L

/T 2

11,8c0 #



/500

v
Dead Stresses
Uz L 2 & 7."01\ Xoto Feoo

15’750 - 7 500 = 3,:...5-.:#
/{,ul( /00&

-

14

\
\

.

y
L o ke ok

“(15, 750 - gcvo) 25.6 = 3,650 ;

20

U,U; |

15,750 x 3 = <500 x 2 - 450 x 1 =8 x 5 $ T 27,000 #

7y

L,L;

15,750 x2~4500x1 =8Sx8§ S - 21,600 4
4

/<S040 /fa o v io 0

ﬁ

CNRAN

/s, 75‘0T 5’a¢oa .?0%0 3!:;0
U,u

15, 75¢ x 4 - 4500 x 6 = S x § S = 23,800 #
4
U;L,
(15,750 = 9000 = 4500) 25,6
20
L;L,
15, 750 x 3 = 450¢ x 3 *S x5
43 ,dvo 4

= 2,800 #

S = 27,000 #

- -9
i
|

[

u, U 75,250 3a¢ l *

00 Foso 3Booo

15 750 - 9070 « 3000 = 3,750 ;




Dezd Stresses
/506

UL,
1500 #



IEFLU=NCZ LIKZS

Shear ranel I 5—;2
Shear Panel II ;é’
—

&

She.r Panel III

e,

~—/

Shear anel IV 7

\\\‘-/i —

Bending koment at 1 ,

Bending ioment at 2-522/




Bend.ng ikoment at 3

Bending koment at 4




Live Stresses

L.,U, from shear panel I

(19,500 x 7 , 7 x 128 x 240) 25.6 = =28,X0C0
2 8 8 2 20
I‘o}"/
(19.500 x 7 + 7 x 123 x 2é0) 16 = +17,6C0
2 38 T2 C
U/"""I
19,500 + 16 x 240 = +13,590
2

U U. from B, ie 5t 2
/ 2

(13,500 x
2

12 . 12 x 128 x 240) 4 = — 26,480
8 T8 5

Sns——

2

U,L, from sheur panel II

(19,5¢0 x 1 , 1 x (16 , 16) x 240) 23,6 --1,93C
2 8 8 2 ' 2x7 20
&
(19,500 x 3 ; 3 x(96 +16 x 7] 240) 25,6 +30,500
2 AL 2 20
Lol Lk, =  + 17,600
UL,
1,930 x 20 = + 1,510
25.5
30,500 x 20 = — 23,800
25,6

Ule.from shear panel III

2
(19,500 x 1 , 1 (32 *16 x7) 24C) 25,6 - —4,530
) il 2 |

20

(19,500 x (80 +16 x->) 240) 25,6 ~ +16,600
£34900 ¥ 80 716 K2 2240
5 878 ) 20



U,_Ug from 3, i, at 3
7
(12,500 x 185 , 15 x 128 x 240) 8§ = =33,200
2 8 8 2 5

L L,from B, k. 2t 2

Same as U/L'2 = + 26,480
U__?U7 from B, 1. =t 4
(13,500 x 2 +2 x 128 X 240) 4 = =35,400
2 2 5

J; L from Cheur prnel IV

(19,500 x L ,1 x G4+ Zx 16 x 24C) 85,6 = +11,9C0
2 273 2 20

U7,L3 from Cheor pancl IV

2
(19500 x 3,3 x43+7 x 16 x 240) 25,8 = +7,850
2 8'"'3 2 <0

I.\?I.77 from B. . ot 3

Same zs U, U, Z+35,2CC
U,L, Kethod of joints, upper
11,9C0 x_20_ = =9,3CC
25.6
7,850 x“_a_% T +6,14C
07L7 Lethod of Joints, upper
9,300 x 2 = + 18,600

6.14C x 2 = -12’280



Impact Stresses

LoU/
23,10C x 52
123 +125
LOL/
17,600 x 52
123 5 125
U/L/
13,590 x 50
+ 125
5z
U/UZ

1,920 x 20
’ 3ed 4+ 125

11C +125
LL, |
17,600 x _8¢C
253
U,L,
1,510 x _50
145,3
23,300 x
1iC 3+ 125
U’_L}

4,530 x 5
’ ek 715

16,600 x 5C
9105 + 125

1/

-5. 550

yl

+ 3,430

b 49320

iy -5’240

|

=673



2
33,200 x _50
253
L,L,
26,430 x 89
253
U, U
35,400 x 50
253
UL,
11,970 x 50
73.1 1125
U_L
[ 7,950
T2t X 5¢C
51.9 + 128
L3L7
33,200 x _50
253
UL,
9,300 x 50
’ 731 +125
6,140 x o)
54,9 +125
U?,L?
13,60C x 5C
’ TI1 4105
12,230 x 5C

54.9 +125

= 45,240

- «7CC2

r 3,CCC

1

= 424160

]

+ 645560

= +1,710

= 44,7CC

-3. 4920



LOU/
A compression member composed of two chunnels
8" x 24" « " , seven inches buck to bzck and a cover

plate 12" x %é rivet:d together ev:ry five inches.

wod 534350 ; coupession

ATren
Channels 2 X 5.36 = 6,72 B8ge in.
cover plate 375 .
10.47 8de in.

Stress 53,850
B VAR 5,150 {/8q. in,

/4%7‘32 )

ol i . ) 77~~~;'~“/77

—_— —

I =bout horizonuul .xis

z
Ca P £ x /2 x/——f > C jzzc)

= 2.0

cresasls 255 1 wre ooyt s

S0, 2

VAP N VT
A Voo e Rt S cc
I 2bout vertioczl cxis
/ 3
c. p. SZ R (72) - Ysioo
chrnnels Zx /3 _ e
B 7. &

SR L XN
A poamb o Z/F
Allowable stress = 15,000 - 50(25,6 x 1”) = T,3CC #/8q. in.

60



This member is O. K. ¢nd will stimnd = lozd of
7,300 x 10,47 = 81,6C0 #
LL
A temsion memdber domposed of two eye<bars 2" x I
Ioad 32,830 § tension
Stress 32,330 = 10,960i/84, in.
rexs Allowable 16,000 #/sq. in.
This member 1s 0. K. and will stand e lond of
16,000 x 3 - 43,000 #‘ |

u,L,
A tension member composed of two one imch squ-re brrs.
Load 20,910 # tension
Stress 20,010 = 10,455 #/8q. in.
“ Allowable 16,00C 7//8qe in.
This member is C. K. and will st:nd & lead of
16,CCC x 2 32,000 #
u,u,
A compression memver the ssme &8 L, U, except thot
it 1s of different length.
load 53,320 ;' ocomp.

Stress 53,320 = 5100 #/sq. in,
10.47

Allovable stress 15,000 « 50(16 x 12) = 11,500 #/8Bce ine
Z.15

This mcmbver is O, Xo and will stand a lo~d of

11,500 x 10,47 = 120,3C0 #



UL,

A tension memlter composed of twaq, one inch by ome :nd
threc quarter inches bars,

load 51,670 - tcnsico

Stress 51,870 = 14,900 #/8qe im,

I

t&‘)

..1lowable 16,0CC ;//8qe ine
This member is C. K, and will st-nd a load of
16,0°C x 3.5 =56,0C0 #

L,L,
A tension member composed of two eye-bars 2% x *,
Lo~d 32,830 # tension
Stress giﬁiip = 10,960 #/8q. in.
Allow:ble 16,0 0 7/sqe. in.
This member is 0. K. and will st-nd a lead of

15,000 x 3 = 48,000

U,bgp A compression member composed of four 3" x 2" x %7",
O

slx and one half inches back to buck - the three incha

leg outstinding - «nd Pastemed togcther witn lecing burs,.

Load 37,3« ;7 compression
Stress 37,340 < 5,750 //sq. in.

I about horizontzl axis 1)
T T+ L2 (325, c#)

)L ) ey
A b G )T 2e7
I about vertical uaxis

7&7’*/62{73#57 1) = /3-2;’

2 6.



Allow: ble stress 15,000 = 50(20 _x 12) 6,600 #/sq.
lead
This member is ¢, K, snd will stand = stress or

lozd of 6,600 x 6.43 2 42,800 ¢

Uz,
A tension member composed of two burs, one =nd
taree gucrters inches by three quorters inches.
ioad  29,08C , tensiom
Stress = %%i%%% : 11,100 #/8qe in.
Allowable 16,((0 7/83. in.
This member is Uy, K. #nd will st:nd = load of

16,000 X 2.62 : 41,900 .}

U}UJ
A compression member the szame :s U,U
locd 66,760 5t compression

Stress = 66,760 1 6,390 #/83. in.
1( 'Y 4 “.’

Allov:bl=2 stress 11,500 #/8g. in.
This member is O, K. and will st:nd o load of

L,Lg

2
A tenslon member coxposed of two eye-bars, threc
inchzs by three quorters inches,
Lead 53,320 ./ tension
Stress - gglggrg: 11,900 #/8q. in.

2x3xy
Allow~ble 16,00 #/sq. in.

This member vwill stand a lozd of 16,0(C X 4.5 = 72,070

in.

o

!



237
A comyres:ion member the sszme 2o U/UZ.
Load 171,200 # ccmprecsion
Stress 71,2@3 26,800 i/s55. in.
Hoe Allowzble  11,5CC i/8G. ine
This member is C. K. and will stand a load ef

11,500 x 10.47 = 120,3C0 #

L3U7 |

This member is a counter member dcsigne@ to t ke
the reverszl of stress ip Q,Lj,and scts 28 a tension
member. It I8 a seven eighths imeh round bar,

ioad 10,01C ; tension
Stress 100.919 216,700 #/3q. in.
$o01s Allowzble 16,0C7 ;//€ie ine
This member is slightly overstressed but will not

fail due to the f clor of safety.

A tincion member comzosed of tvo, threc and one holf
inch by one inch eye-bsrs,.
ioasd 63,76C , tension
Stress 635,76C = 9,550 #/5q. in.
Allowzble 16,077 ‘/s(. ime.
This member is U, K, and will st nd & lowd of

16,00C x 7 = 112,000 #

T



U,L
377
A tension member composed of two one and one half
inch by ome half inch bars.

lead 17,700 # tension
Stres: 17,700 =2 11,800 #/8qe. in.

211'}175
Allowzble 16,000 //8qe ine.

This member is O, K. and will stand a stress
of 16,000 x 1.5 - 24,000 #
q3L3

This member has a revers:l of stress but wus designed

as a compression member, It is composed the same as U,L,

Load 15,400%iompression 4,100 # tension

Stress 15,400 2,330 #/8q. in.
6.43 Allowzable 6,600 #/sq. inm.

4,10% 2777 #/8q. ine
e48-1.2 Allowable 16'000 #/Bq. in.

This member is O, K. and will stand a load of

6,600 x 6.48 = 42,800 # compression and 16,000 x 5.28
= 84,500 # tension.

Q,L77

This member has a reversal of stress, It is composed
the same as U,L..

load 21,800 # temsion 17,200 ¥ compression

Stress 21,800 < 4,130 #/sq. in. )
6.43-1.2 Allowible 16,0CC 7/8qe in.

17.209 g 2,660 #/qu in,
6.43 Allowable 6,600 #/8.. im.

i
!
i
!



Tur LATARAILS

These cre deci ned to resist :. moving load of

15C 1bs./ft.

Lizpeniis

These are tension members snd are 3/4" roumd birs.
The m ximum stressed will be thcse in thé fifst panel
and will be due to shewr,
Lood per panel 13 x 15C = 2400 4

She: r 2,5 x 24C0 = 6000 #

6000 x p(ls * (16)% - 383C0 4

15
Stress  33C0C_ = 19,900 #/sq. in.
e3413
Allowable 16,007 #/s3q. in.
The diagonuls oro slightly over-stressed but they

will not fall due to the fzctor of szfety.

Lateral Strut

Twkes no ecorputed stress. Composed of four cnrles,
2} x I" - 5/16", 21" leg outstandinz. Eight inches
back to boecke Connected b,y lzcing biurs riveted every
foot,

Por unsug.ortcd lengsth of 15' the radius of

gyrction should ecuwl 1 =15 x 12 = 1.29%
150 140

I about horizont:l sxis = 4(.45 +1.31(3.44)2) < 63.3

r=//63,8 =3.5" O. 4]
5e4



BUTTOL LATLHALDS

These -re designed for z moving locd of 370 //ft. The
diagonals are one inch ssu~re bars, The maximum
stressed will be tnose in the first pr:nel &snd will be
due to shear.

lozd per pcnel =16 x 300 = 480C #
Shecr 3.5 x 4800 = 16,300 #

16,300 x [/[(15)7£(16)" = 24,600 £
15

Stress 24,600 = 24,600 i/8qe. in, g
= ‘

AT

Allowable 16,0C0 #/BGe ine.
These ure over-gtressed cuite a little but they

will not f=il.



LACING BARS

For L,U,, U,U,, Uiz, U U .

Burs used zre 2" x 5/16".

R=zl = 11,500 x 10.47 x 16 x 12 = 105C #
;QCO Xy 4000 x 5449 :
Stress 1050 = 1680 i//8u. in.

2 x 5/16 '
Allowable 12,000 {/sce in.
For U,Ly, Upbg Ugise
Bars used are 13" x 5/16%.

R = Pl = 6,600 x 6,43 x 20 x 12 = 790 #
4000y 20CU X 3.2

Stress 790 =1450 ;/st4. in.
1.x5/16

Allowcble 12,C0L ;/8 . in.

For upper cross memberse
Bars used are 1" x 5/16",

S =¥ 215,000 = 5C{15 x 12) = 7,740 //sg. in.
A 1.24

R -l = 7,74C x 5.24 x 15 x 12 <= 520 f
400Cy 4000 X 345
Stress 520 = 1660 #/8ye ine.
x 5/16

Allowable 12,000 ;//sq.

in.




1IN0

The pins used are =11 of the cnme size, 1" in
diameter. The moxiiium allow:zble BLending s.oment
is 12,600 in.-1lbs,

The pin which is the woret stressed has a lozd

of 71,200 # placed as showncf,

3¢ 600 35,600
) 3
[ 1
\3 C:f,l
36,600 35,6090

Bending koment = I5,600 X 3,75 « 35,600 x 3425
17,3C0 in. lbsa.

1

This particulcr pin is over-stresscd but most

of them cre not becruse they zre not locded s0 hecvy.

YURTAL BrACING

rortcl braecing is used to strengthen the
brid;e and also for cppe.rancce 7The streszses enco.ntered
are too smull to be cilculzted, The portsl bricing

used is 3" x 2)* - 5/16" ungles.



CONCLUSIVLS

l« The stringers are not strong encugh for the H - 15
loading.

2« The Truss members are O. Ke

3= Both the top end bottom latervls zre over-stresced,
4~ The Laeing b.rs ere 0, K,

5- A few of the pins are over-stresced.

6- This type of structure gives one the fulse

ixpression of grexzt strength.
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