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B+ e RS

ok Middle Section of the Girder

Net Flange Avea of Tension Side ; Gross Flange Area of Comp. Hide

Beepl 2207 T 120 L 20,63

..... Ul 2180 X 8RR 118 X L 22,50
B S XA XE e BT _ Bemie TR RE i 1250
i

Web equivalent s, 2721 Web equivalent 4,72
)y A
2,10 | 32,72

Effective depllive e vienvinineenen . 58.42"

ISIFective Spatlve el 7070




Resisting Moment at Middle-section of Girder.

Tmpaet Resisting Moment  (#ib moment due s—-Equivalent
Allowable Stress " TG fond MG Joad | 10 10 loading ot
Speed | Coeff, | Total with withowt | without Impact
! moment | fuyaet | Impact !
T .=.>. » iy "
A 23,000 S0 067 | 34,000,000} 3,557,000, 30,4-43,000( 18,400,000 22,020,700 n - 3
» r 20 0.7 r v » 20,700,000 Y ” 3K
” ” 14 043 v ” v 21,300,000 ” v 39
B 18,000 300 57| 30,600,000 ” 27,043,000] 17,200,000 ” v 31
4 r 200 0.7 ’ ” ” 18, 100,0004 r ” 33
_ "
r r 15 043 v ” ” ” v 3l
¥ g0 Hish 0,85 | 27,2000 ’ 23,643,000 ” » EH
’ ' Speed.| [ =i
r r 30 AT ” r ‘ r r ” 27
’ ~ ey P i ” i ” 163,11 ’ ’ 24
| i
| .
’ ” 13 0.3 r A ” | ” 15, ” ” 30




rene
W

N

Spliced Section of the Girder

Net Flange Aven of Tenssion Side

Gross Flange Area of Comp. Side

epls, L2020 R

R

B fg i AT RAT R

Web equivalent ..,

e,

Dl IR I

B ATRATRE

Web eqnivalent . g

Effeclive depthoviiviinniinn,

Effective span.......

P 1 1




Resisting Moment at Spliced-section of Girder.

Tnpact Resisting moment (440 Moment due .
Allowable St to 140 Todi B-Tauivalont
Allowable Stress T Td MTve laad | 60 1040 loading .
Speed | Coeff. | total d.m% bond I ith without | without Impnet | CePhloximate)
mend 1
N o] mpact Tmpaet
| #ow | W i o ik
A 40,000 a0 0,57} 26,600,000 3,230,000, 23,370,000 14,900,000, 20,030,000 E — 3

r » 20 0.47 ” r r 15,900,000 » » 33
r r 15 0,43 v ” ” 16,300,000 ” ” 33
B 18,000 30 0.57] 23,800,000 » 20,670,000( 13,200,000 » ” 20
” r 20) 0.47] ” v » 14,100,000 ” » 98

I
’ ” » 15 ” v » 14,500,000 ” v 20

| R
o 1s000 High 0.85) 21,200,0000  # 17,070,0000 9,700,00 » » 1

Speed. v

p » 0|  osi o~ v ” 11,500,000 » ” 23
” ” 20, 0.47) 4 ” ” 12,200,000 ” ” 2
r v 15 0,43 ” ” v 12,600,000 v v 25

AN




1

W = H  Actual Bending Moment and Stress at Spliced Section.

Engine Impact Actunl Bending moment (73 Actual
- = - -~ Stross Remarks
Class weight | speed | Coeff. |Deadload| Live losd| Impact Total %M,\E_&
3
.01 | onsy | HIgh [ i .
Prairie 60 Speed .85 3,230,000 12,170,000 10,340,000 25,740,000 19,400; double Engines
"/ " \ " L=57.96
P » 30 0.57 P P 6,940,0000 22,340,000 16,800 o
A=2291
» r 20 0.47 v ” 5,720,000 21,120,000 15,900
v ” 15 0.43] ” ” 5,230,000 20,630,000 15,500
51-50
Light wheel 96,7 30 0.57 ” 13,960,000 7,4960,0000 23,150,000 19,000
” r 20 0,47 r ” 6,560,0000 23,750,000 17,900
r ” 15 0,43 v ” 4,000,000/ 23,100,000 17,600
1 g
Ten :._m._l Tendey] 101,84 30 0.57 r 15,600,000 8,800,000 27,720,000 20,800
r ‘ ”» 20 047 ” ” Ta330,000, 26,160,000, 14,700
r 7 r 15 0,43 ” r 6,710,000 25,540,000 16,200
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WHiliE REE[FEEHHEY

(I Data:—
Clear Span 70'—0"
Effective span 73 —0"
Depth of Girder 410"

Live load:—
(1) Yor foolway use
() uniform load... crersesnaen e 1008 oy

(b) Automobile

R %

X724

|
2

@z (Awle Loud)
f ﬁr_;f: “:%wp.at\u

2.




(2) when proposed for light railway use.

o) bl

e 49 w,,u\._, Lo

() % .

{11} Bending Moment: - -
(1) Tor footway use.
Live Loadeonn. 100 x 9 % 3 =450% per lin, ft.
Dead Load.........Handrailing, planking & ote=210%

Giirder.. 430"

~=320% per lin. It

Ifor one Girder.e.coovvea,

4304210 _,
92

&

Max. B. M.= X T3t = 512,807 .2 6,155,000

(450 +320)
8

(2) Tor light railway use

J7,=Moment due to wheel Load

AN
ki



N
pi%
7~

M,=Moment due to impact A wowa‘m T M,)

M= s 5 dead Load

A 8,557,200 1
M, 3,600,000 ,,
.N_Nr H‘OO.ﬁ\mOO »
Max. B. M. 14,200,000" " say

(III] Tlange Sections:—
(1) Tor footway use
(a) Tension Flange
Assumed 2843 x 33" %

Arean 3.219 x 2= 6.4387*

3.4/
8

Rivet Hole 1x 0.425" x 2=0.85""

Equivalent web areq......57.5" x 0.375" x 1=2.6957"



x _ 0438 0.86 +2.605 x 3:503-0.85x 2 _ 13 519815

1 =1.08"
G.1384-2.695~0.85 8,283
y il
Naw ] WlﬂL e xisef \.VN&.
sﬁuta%,u\ B T4 Revetdole
v S xcsof £z walb
Y,
—s s
P 3 x£74
\._Tn‘m‘.,_m i Where, fé=tensile stress in #[\"
et %)

J7 - Max. B. M. ind/y”  =6,155,000""

. =Not Area of Flange in B"=5.5
A7 =(ross Avea of web in 0" =2156"
= Effective height in inch 58" --2x1,63=54.74"

ft =— 6.115. ooo.ﬂ; -~ =13 5701/0" <16,000F/"...allowable tensile stress.
54. E\m 58 H 50 u

R4



1S
X

(b) Comproession Ilange
Using 2 43" < 33" x w»: 22 _game as tension Flange

i _ 6,155,000

fo =y = = 12,3201y
W+ A0) T saan (oass+ 200 T

Allowable Comp. Stress u;boola?T 4,8007 [ty
~Jo = 12,3209 /0" <14,800#/0"... .. .allowable Compressive stre

(2) Tor light railway use.

o — 14:200,000 BTHER 0375 _ o wiq . 9.008 = 13,153 2 13.977
Roquired Not Are mlc‘a\x:‘.,ooo —5 15.848 — 2,605 = 131531 13.2

But, net flange avea for footway use= 5.5887"

Tlence, increase in cover plate= 13 —5.588="7.6""
Therefore, in caso of necessity to open for railway use,
now cover plates must bo added; i e. when two cover

plates (3/8") are used




9 .w:
X2
3 x

2% x1%x2=7.0

. _ 76415 1 n o

Sood ey o 12,13 say 12

. Net area of cover Plate=2x0.375x12"--1.5=7.6""
5% 0.375 -+ 8.283 x 2.38 22.526 1.48"

-
b 11 (1487 ) 2) = 5664
R
fo= - Jmmwmmogi =13,8001 /07" <14 8001 |y
(IV]) Web Plate.
=355 /D

where ¢=Thickness of web plate in inches

A
Jr

".allowable
tonsile stress

",..allowable

comp. stress



RO
D=TUnsupported Longth of Web

H ,fl. H l...')|‘HJ |o:
55V D=5 XV 5L = 55 x T13=0357

I 1/
v, 3"

use H7
2 8

{V] Web Splice:—
(1) Iorizontal splice.
To utilize materials at hand, the Girder is spliced as in fig; and moreover is
designed so that it may be used for railway to avoid the trouble of stiffen-

ing afterwards.

2ol 222" 264"




Where, Jfe=Moment of Resistance of Web

[=Allowable stress in Extreme Fiber (gross scction)

h=Depth of Web
While, Net area of tension IMlange=15.7837"
Gross area of comp. Flango=18.133""

R oQa
s f =16,000 % \W{..WW#SES 1
Qe Loy

amE L, Ee
Se Me = _..wum_cc < 0.3 ‘MWA\.ZI\.‘

=2,191,900"

o= B g

where e = Resisting Moment of the Web

~e=Tor, stress of the Rivet most remote from N, A.
{=distance of the rivet most remote from N. A.

d=Distance of any rivet from N. A,



Ril

= — - =
R L. .«JrL.er_m4‘nq.-4. xﬁw\\ﬁ?
3 N I PR TR SN NI | o] o
N [ % T T = Mmr
N N \ . [t S & Lh
, o g g .
3 U4 pegi S By A

|

E——— v\&\\.&s\ I4 Ns\m

! \
b H[Wl x Jhox 1 x MM%
When rivets are arranged as in Iig,
S L) 9.101,000 X 2375 x|y s gy =200 B3TE _ g 7o
2 {1775 12075 12375} x5 10x1309.6875
Then, the bearing value of —_?o?A { H|W|m connecting

(w:

web plates

TN

:;%vu 5,010%



. Bearing stress of the outermost rivets in web plate=5,910 x -
tequired area of Ilorizontal splice plates:-

The stross in the outermost rivet = 3,970

1
Noxt b =39T0x 2075 —ga70n
3rd 2 » n  =3070 x H.‘N.J.Nmﬂ 2,070%
23.75
.. Torco to be transmitted by Ilorizontal plate=(3,970+ 3,470 +2,970) < 5
=52,060%
, oot 20.75 i
Allowable unit stress= 16,000 x 59 = 11,4001/
. o . 52,050 . ~ a0
Required net area of horizontal plate= 00 5.0077
For one side= WH 267"

1”

T (9
Use 9 3

"
% ﬁﬁim

Gross arvea=4.15G7"

R



RE

Loss area=(0.43756 x 3= 1L.317¥

Net arca=4.156-~1.31=2,
(2) Vertical Splice:~-
Vertical plate is designed so as to encountor the full shearing strength of
the Web. and assuming Rivet No.=18
Net section=57.5% 0.875 16 x 1 x 0.375 = 2160625 - 6.75=14.8125
Trall shearing strength=14.8125 x 11,000 - 162,900

5

162,900 .

No. of Eéﬁ.nlg 5

S Use 18

Required Area= IW X _mewo% =747

"
, gy Lo« "
Use 13 T %31
Net area =31 x 04375~ 9 x 0.4375 = 18,5625 = 8.9875 = 0.6257"

Required area 7.47% <9.6267"



[VI] Ind stiffencr:—

min. width of outstanding Log= 58 x 1 i9-103 +2=3.93"

30
c 3’ —a"
Max. ” » » » = .ﬂx x16=6
Using Angle 4" x 3——x w%
Area of Angle=3.006"*
58 x5
fie= 15,000 - 50 x —£~ = 15,000 - 50 x G :Emnu 12,9001 |y

This is designed for railway use to avoid the troubls of stiffening afterwards.

Max. Renction as railway bridge=>57,080%

for one Stiffencr, 57,980 x M =14,500"

i 14.500 - -,
2 rod area=-—— 2 —1.1927% 3, ”
Required area 13500 1.] <3006

Ju
Fi



BIH b B R

Bt FERGNTIORRTYMNE

B | e ke e SO0 Blop g e 0 250 S Jeu‘mﬁ 5
o] sE OB S%D| SW| W WD) O OB 2l oM M
) 261 684 618 522 1672 - — - _ - —-
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