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12 " be r ri1_- Pl ~t ~ an 3biltem~ 
n tci1:5t eon11ent1"' ,, ted l Oa 't :;;: 2500°'1: 

• : • 1!-SOOO /17000 :-:: 2 . 53 i n\ nef;dc,.;:. .11 _ 
oonrpr es ~ 1 or1 .. 

'l'o t -· l fdlt:i' r ' l t end = 2 05900 l b f: • 
206900/16000(allew . s hear ing Gtross ) = 13 . 72 ~ 

l angl o 5 " .x .5 1/2°x 3/8 " == 2 .86 1rt . 
• : . 6 s tiffen.o r s angles ( 5" x- 3 1/2• x 3/8 " ) m1H11d0d t o c flrrv 

sbe!"r t o be <, ring Pl*:tes . 
Space lntermediato s tiff on r ~ .'j/ 0" apar t . 

PITCH Oll' RIV.li1TS IM 8TI:!l"FElfFlRS . ~TH 'ff: ORf, TI CA L) , 

Be i:u" . value of rivets == di am . :x thick 0f pl a te x allow bear , S 
sq . i n . 

Use 7/8 » r i ve ts . 

rn ve t 

B . V. = 7/8" X 1 / 2 X 24000 = 10500 l b . /i>i: 
( a t end ) 

NO. :ri ve t r· •= Max . ~ne ar a t nd / B . V .= 2 05900 
10500 ::::: 

= 20 . 
20 

g ~r cinf De:!:tll no. rive t tiJ Pitch 
0 
5 

16 
15 
2 0 
ie: 5 

s e c t ion = 6 5 " 
It ::: {" ) 
• = ( " ) 
It :::: ( If ) 
It ::::: ( If ) 

If a ( II ) 

. -.... . -.-. -.-. -.-. -. -. -.-

2 0 
16 
1 3 
11 

8 
6 

= -
= 
== 
= 
:::, 

3 • 
4 ff 

5• 
6 " 
8 " 

10• 

NO. r ivets == she ;Jtr . s trer: :-1 a t s 0c t 1o n/bea:r ,. val ue ( 1 0500J ...
, 1.,1,,\ 

Ri vets ac t ually :Pitched 3 " i n aAl l s t if:fe:n1:1 rs . 
( rcr s p rci ng i n Engl e ft or . Part 111 pg . 98 . ) 

:mPFECTI VE DE P.fH , 

( C:f . diag . ) 

---=-=.A=R=E=A.=8 _ _ _ ....H...J.r i ve ts i n o:ros s - ). H • ( r ive ts dot •I 
( ted l~f t i nJ 

"), 
10 . 5 0 i n . 

7 . 50 " 
o .:n 2 " 
6 . 38 0 • 
2 .185 11 

{section l@ft i n ) 

7/,10 • 7/,16" 
20Z1e• 2 01,10 • 
211/,16" :n1/,1s• 

( 68fol6 ., 6ubtrac1 ( 68/1 6") ( sub trac · 
( • 0, 2 x so/16t ,, )2 x 00/16 

Total 28 .877 i n ~ 50 . 7757• 50 . 7757" 
11 .25 " 11 .25 " - - .::::_ LAH Tot~l ~. Afl'~ 39 . 6257 • 'l' o tal 4 4 . 0257 11 _ z. 

M. I nnrt i. a = ff' ijtf 1as~ ) ~\1\5,257 /,26 .8 77 == l . 48 ? 1n1 ; ::/~ l-: 
= A( 2 nd . crnn e) 44 . 0?,67'f 26 . 8 77 == 1 .659 inf!; 

· !9·1n = 1 . 56 3 in •. 
~ffective De p t h= 

es• ~ ( 7 /1s +7 /ie+1 /a )x 2 - ( sx 1 . 563) = 63 . 874 " 

( cf' . Pe . 4 for use ) • 



59 • 

.A r ~ i: z ih3:te:.1 ( 6 " :x 6 " x z/a•) = 1 3 .as i n 
ff l pl; t o = 5 ,2 5 • 

Tot al 19 .13 " 

Area wob == 1 / 2 • x 65 • x::ll 3 . 5 ~ :::::: 4 . 39 in~ 
B~r r . VHlue ~/8 " rive t = 1otoo l b . 
Ef fec tive e p th = 63 .87 " 
\ t . on 1 r 11 is des t ribut~d QV~ r 3 ties {42 •) = 2 5000lbo . 

18175 1t I t1p a ct = 25000 x 72 . 7:1; = 
Wt . of track on 1 girder = ~~ 0 5 lb , X 3 1 / 2 = 71 5 • 

:ft . 43890 i""ff.42 • 
. : • 1045 l b . /lneh . / g i r der 

The :mom .,nt of t h f l ange stress resis t Gtd by flang , a l one L. 
11n . inob . 

( net are · a angles + 1 cGv .r p l Q\e) 
)( 13 .5f; gr os s re r-. web + numer t or) 

X M.;Ax sh~9.r --( :tq . l 
E:ffectu,o deI,l th 

Section 

If 

o ft . (19 .13 f23 .52) x( 2059 oo/ 63 .87) = 
o 11 (") X ( 172300/63 . 8 '7) = 

10 " ( " ) x 140300/63 .8 7) c 
E~ ction 1 5 tbcre ~re 2 cover plat~s 

15 
2 0 
25 

" 
If 

If 

• : • net fl 2.nge area = ( 19 .ls + 
( 24 . 38 f28. 77) X (109900/63 .87} -

( !! ) X ( 83000fi63 . 87) =:: 

( " ) X ( 57800/ 63 . 87 ) - · 

Pitch in inche 

86 . 30 
22 0 0 
1790 

5 • ~ ;_, ) :::: 2 4 • 38 
1460 
1100 
·770 

= Bear , v lue 1/a• rivet 
· Resultan t gf' ( Eq . l) & Wt. lin . inch gir de r 

Sec t ion 

" 

0 ft . 105 00( =Z ) 
J(2630 }t:+ {1 

5 " Z Z 
✓ ( 2 2 00 )~+ ( 

" 10 II 

It 1 5 " z.,,, J ( 1460 )'&+ ( X )· 

It 20 II ---,...-Z Jfi100 )'J. _+_ (_I__,)_-::i,, _ _ 

" 
2 5 " ___ ___ z _ ____ _ 

✓ ( 77 0 ~ + ( X )1.: 

= 

5 . 72 lf 

4 . 31 " 

6 . 08 " 

s .ss• 

6 . 9 0 " 

8 . 07 " 

Pitch 

" 

• 

• 

II 

• 

i 



_J__ '. _____________ ..,.__J__,. __ _....::{ 2. f ' -- .--~ 
Ck--- - - - - - - -- -------
• 

1 5 0 x 50 == 750o# • : • Effec t iv , r>eac ticm = 3750 112 , 
150 x 2 . 5 = 3750 - 37 5 = 337 5 lb , 

ors, live l oad = 3 00 x 50 = 1 5000 w 
Effective reaction = 0 7 500- 3 0 0 x 2 . 5 = 6750 " 

. . . . 
·or 

Total. = 16125 l b . 

SJ = 10 . 125 K . x e.c .f--0➔( 1 . 4·11) 
P = zoo x5 = 1500 

= 14 .5:J Kips 

Sa, R,, X 8p = P( 1+2+ 3+4+6+6 )p • ; • R, ~ 21 x 1 500? 3 .958K 
I 8 

S~= (3 •. .158 + 2 .81 ( = D. L . )}l . 441 -- 9 . 72 Ki p s 

for S:3 • . •-. Rl ::: 2 .81 + 1 .780(:: D. L\ 
:::: 4 . 5D 

36 = 4 . 59 X 1 . 441 - 8 .61 Ki ps 

F1or S1 - Rx 8 p = P(l+2 +3+4)p . : . - - - "!!::!~ti-- } R. =l . 87 f: + o . 94( =D . L . ) 
' = 2 . 81 Kips . 

S~= 2 .81 X 1 .441 = 4 . 05 Kip~ . 

9 . 0 1 ft . = 108 .12 - 24 .12 
Since L/r = 120 r = o. 701 in • 

.. 
4 l 4 t 3/8" angl es giv r = 0 .79 . ith 8rea = 2 .as i n: 

Col umn Formul a ( cf , Merrim n ' o Me ohimics of Ma teri alo , ) g i v e 

p =( 11 000/ 1 + 1/11 000 )x l"/1:.>' 
subs ti t uting p = 7360 · 

For( ( l )of . f i g . ) 14 . 59 /7 . 36 = 1 .88 in ne eded 
• _.ff Alf •z/a tt •· • ,.r • Q "f . .,. 1 g • • • 'r X •J, X .. , UllG,l."S . [\ . l or . a., . 

For t rutts use . 3 1/Z"x 3 1/2"x 3/8" ung1,~ ,1 

Each d i • g . i n t e:t;"IIlediate croeie :frame ut1e 3 1/2 " x 3 1 / 2 11 x 3/8 
nngh rn 

For End Cross Pa:~amo diae . are channelc (cf . drra ing) . 1 
'l' o!' horizont als per v1r~d1ou:t i' i r der u.sc 3 1/2 " x s 1 /2 11 x 3/8 1 

a r-gl e s . 
Low~r • " " " s i ~*" x s1/2"x 3/8" 

itngles . 

JJii$I ~NEi; BY : 
.\ 
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