


! 
I 

teh,.ophIc AJdrt .. : 
ToJ.~ Noo., Dourl .. 

FLEMING BROS 
STRUCTURAL ENGINEERS AND 

IRON" STEEL STOCKHOLDERS 

49 BATH STREET 
GLASGOW, C.2 

"d 

ST. ROLLOX GIRDER WORKS 

GLASGOW 

• 
lONDON OFFICE. : 

92 VICTORIA STREET. WESTMINSTER 
S,W.I 

re/op/>oloo Nor.' Victoria S2l7.a 

AlfO ~t 

MANCHESTER, PRESTON , 
NEWCAST LE-on-TYNE 

S.AFRICA MIDDLE EAST S. AMERICA 

I!.ubll.h-.l a lmoot 50 ye .... 



fLEMING BRO S. 

PREFACE 

T HE n.~",; ... ry d."",nd 10. ,h. "k (dldon 
of our *<10" look, I .. ,," on'r rov. 1U" 

I,D. h ... nc ........ ed u' '0 proc_ with Y.' In_ 
o.h. odltlon. In doln, 10, WI hI ..... kln tho 
opportunity 01 carefully r."",n, 'hi ox'n'n, 
mOl''', ,horoby brln,'n, ,loll, .h 7th Edlliof> 
rl,k'''I> <0 d.t •. 

TI>a .,.<1.1 1_." .... of 'hI 6th £dl'l<> .... 
retained, Ind. In acld"iOfl .... 1 I'Iave 'nd"ded 
.... no... o<h •• uHf,,' and .e.,. .... Mlal '"ta, 
particularly In ' .. pe« 01 I'otul F......... 0.­
tAli •• "" IMneI'n, _ .... nU of th_ 1.0 ,ioen, 
fu'I, d ••• Io!>ed. lor .100 boMfl' 0/ ./>oM who 
_, 110. ",y. ,h. t.i ........ ,h. Sufi' 10 work OUt 
,h. d.uJI, th ...... h, ... . 

Tho who!. of thl calc"lulon. 10 ... b .. n 
work..! ou"n our 0...1,. O.port ..... no. J 

lu.ln our pro.'ou. book .• pac. h .. ".In bun 
• dlftl< .. I". Ind ther •• r. ml"Y I ... u, .. which 
..... 1<1 MVI been ''''''ud .... b., unfort" ..... I, 
for <his 'Noon hId '0 M oml .. ". 

Wlldln. Is nOw makIn, lu.h rapid lUid .. 
........ 1 .... ' And I. n......at)' a. an ... 1, d .... to 
..... 1 .. __ ol OUr .... ".r. In .~.h .n ••• n., 
.... ",III no. _I ..... 0 ... ~ •• I~ppl.m.n. '0 ,hi. bool. 

o..:ombt •• 19<44 
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GENERAL NOTES 

BEAMS. C H A NN ELS AND 
COMPOUND G IRDERS 

,I 

.... an "m"r,"n" m .... ~rl plndln, mo," deuilid 
con.ld.r .. lon of thl <I~.odon, plrml .. lon h .. 
b ... n ,ranted for thl rl.I.lon of thl B,ltl.h 
Stand.rd Specif,,:.,lon No ...... 9. '9)7, Incrluln, 
,h. workln, ", ... (on I~' .... ml fibr .. ) of bum, 
under blndln. lrom • to 10 ton. plr Iqua r . 
In'h (""III "re •• to r.mlln It' tono p.r .qua .. 
Inch). 

Till' , •• I.lon I. Ippllabll durln,.h ponod of 
,h. War, and 6 monoh •• her.I,"r, bu. I. I. 
an.ldp>..ed .h .. t..for •• h. Ixplry of thl'. pr".. 
vlolon •.• h am.ndmlnto w;1I b. confirm.d u a 
por ..... n .... II,era.lon to.h Sundord. 

In additiOn to our Tabl •• 01 Bum., Ch,nnel. 
'nd Compound GI,d ... ",Ieul •• ed lor u ... m. 
fib,. It .... 01 8 .on. plr 'qua,. In,h, WI hv<l 
Included Table. of Tabula.ed lOld. for Beam., 
Chlnnll. and Sln,11 Jol .. Compound Gird ... 
calculat.d lor ex,,"m" fob, ... r ... 01 10 .on. per 
.q ....... In.h In conformity wl'h .hl abo .. rl.l • 
• Ion. Spa •• do .. n,,' p.,ml. u. '0 I x.end .hh 
to doubll.nd "eblijoillcompound ,I,d .... If. 
how ••• r. thl ubulatld load. for ,h ... Gird." 
biinerilled by 1 . ,hi ..... ult w"uld bl ,Imll ... o 
.hl ,I,de .. boln, ...... "" to 10 ton' plr .qua .. 
In.h. C ...... lIould bl .. kin ,h .. 1/ ,h. load .... 
In ex ..... ol.h ufo wlb bu"lln, VII .. ,. of .... 
101 ... w.b "Ilflnl" mu", b. p .... vldod. I. ,"ould 
,110 bo nOlld .h .. 'hi .p>.n of .h. beam or ,Ird.r 
.. , .... d '0 10 .on. plr oqu ... In.h mult not 
ex.OId "·15 '1m .. I .. dlp.h, unle ... h. I,,"d I. 
decr ... od '" kUp .hl deflottlon withIn l/3lS," 
of .h •• pan. 

• 
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W.I.h .. !MIr f_. 
WeI,h .. per 100. In It.&. for __ nd Slrd .... 

Ind ........ lilowanca for rI .... hu.ds .. , 1'1.<11. 
TIle wallhu oI.dll ......... nd ... ,1 ....... req~lr. 
CO M odd"", All wel,h ....... alc~b..M p'" 
100. run: w.l,h. 01 .... I beln, .,., II». per 
cubic f •• 

Sectlonl 
8uml Ind chl.nol .... ed ara arl.bh Stand .. d 

So«lo.." .. Ii .. ed In <ho 8.S.1. PuOlla<lon No.4. 
1911. with .h ••• co"elon 01 .hOlo ", .. ked wl.h 
u .... rlsk. Th .... Ito <'" old a.I"M SUndlrd 
ond ,pedal ,ealono. whl<ll ..... III rolled I:ty.ho 
~~_mliis. 

T ..... lao;N Load, 
Th. Ioadllinn In the ubla Ire In lOftl. and 

'" <ho oafo Io.d. whl<ll <ho Simply Supported 
kam, e"'nn.1 or Gf.-.:l •• will CI'ry ... only 
dbvlbu'''' 0"" .h end .. ,pan, Cllculo.ed .. 
Un" " of s..rln,.. Each load Includ .. . h. 
wol,h. of . ho Beom er Gird ... For Peln. tOld, 
o. Load, not o .. onl y dinrIOu,'" 0'" .ho en.l .... 
• pan o. for Beam. which "' .. fb,'" ~nd., 
.pedel aoJub.<lon' "'VI CO M modo. 

In 0<11 .. to ........ h. &.am .... GI.-.:Ie. co I .. 
full ........ 1.0" co 8 or 10 ...... 'sq. I ... , I. II 
flKlHSUy to .... " .. <hat , ho '01' or C-" ..... ..... 
flalo,o I •• uyed l .. e ... lI, "' I dbun .. nol .. . 
<Md, .. , .wanty tI ..... tho wkllh of .hb Fb. .. ,. 
(If ,ho e.am I_ o..aH<!. <hon .wo .. l, 11m .... ho 
wkllh of <ho oncas<!men.) .... d .'" load, II .. .. 
for .11 tho .. cdon ...... booed on .hl, ... u",,,don. 
I. I. no' po .. lol • . how ...... to olwoyl I" <hi. 
con .... I ... . yln, "ron,omen!, ond when .h .. 
I •• ho ...... ho. tho S" .. , •• In .ho Bum h ... 
CO M .MUCM In C.rtaln .... 10 to . ho '/lOn dlYlded 
by tho n,nco O ..... d.h . 110ne ,,,,,,,cod Sir .. , .. 
n .. uroll, low .. tho oafe arryl .. , load .. and In 
tho ubi .. of SI ... 10 s..rm lI.d Cha .. ""_ ... hoy. 
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.ho ... ~ l~ lulia Immedlat.ly u!>d •• the 01'<1 .... .,. 

..... d 10 TORI S ..... 1.oood ••• he ... r. di."lbu.ed 
IoMo ... 101." .10 •• fll*'.l ... burn M .han .... 
would ar.,. If th.r ......... no TIel up 10 lifty 
01 ...... 10. Flan,. b.add,. (Seyond .1010 Ilml •• 
.... • r .... en.lal. Ind mu .. " pu. I .. o •• 1 .. 
I .... h ••• 10. Flan,. bread.h.) Th ... r~uk .. 
menU are '" .ccordlnc. wl.h tho 8SS.4<I'. 
1940 .r •• I.ed •• nd on PII" 3J8.341 w. hav, 
II.en Tabl,.. 01 ,10, 'Huced S" ..... I."", 
whkh .10 •••• ddltlon.1 50.1. Lo.d ...... akul ... d. 

'Un. "itch 
Compound 'Ird .... r~ulr •• 1 ..... , ,. pl.tIt 

on. II ....... u., .... unl_ for IoU. prln .... , .. 
Iold.nd Itall.Type. Then requl ..... dollr plotlt 
.nd need lynn..- calculation. Th. d'.m ... r of 
rl ...... ,Iven for .. dI,lrd,r. 

Mom." .. o ' In.rtla 
Th. ubul .. od ... 1. IoU. 0/ aaoh Ch.n""l. }ol" 

and Compound Glrd.r .r. alculatod ral .. I •• 
to .10. maxlm"m moment of Ine"l •• bou ••• 1, 
XX. p ... lnl t"rou,h .10. cen'" of 1 ... I.y of , he 
, .. ,Ion Ind ", ... 11,1 to .he fl.n,,... The •• 
morn.n .. of Ina"l ...... aicuillod 0 .. d .. ,roll 
_tIo ... I ...... 0/ the ..."Ion 10' tho 51n,l. 8eam 
o. C/oann.land on oJ ....... ' ... lon.oJ .... of.M 
.... Ion lor Compound Gird ..... a d ... ..a .... lor 
_ III... Hole belna m_ In .. tit fIo",e 01 
}ob' 0/ o..nn.t 
Moduli of S<ac:o;on 

Fo. each joi ... Chnn.' and Syrnrn."k.al Com. 
pound Glrd •••• M m.oxlmum modul", 0/ .... Ion 
I. ub"I ... d lbou, ",I. XX, corr,'pondln, to 
.,.. moxlmum moment 01 In,,,11 In d dorl .. d 
from ,10, Groll Anu of each ... oIon lor Sin,l. 
".m' and Cbnn,11 .nd ,h. nit •• re. 01 ,h, 
""Ion for CompO<lnd Gird.... Th. 5ottlon 
Noduli h .. , boon print'" In bold . 71"' ... 10 .. , 
... mo ... fr"'lu,n'ty rof • ..,,,, '0. 
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Mod,,'uo fo r " "'at . .... dth 
An od<l"lonoJ «>Iu"," h ,'~.n In <he ul>l. of 

Sln,l. Jot .. Compound GIrd, ... ohowl"l: <he 
modu'., of ...,.10" of ..... Ind. of fla",. pia •• 
.. idth. 8y addin, or 'ubtractlnl , h ..... Iuu 
'0 or f .... ", 'he mod ...... of .. «lon 0(."0 rap.K_ 
.ivI Gird ...... 'ho mod"',,. of • Compound 
Glrd.r with. broad" Or n."o ..... f lo",. PI ••• 
'loon .100 .... Ion lilt..! can be obtained. 
FI,,, •• PI .. .. 

In compOUnd ,I..d., ubi .. , tho <o1 .. mn 
"udtd . FI,,,,. PI ..... m .. n •• h .0 •• 1 m'ck· 
.... of pia ... Jew .. do A,n,.. Thill .hlck" ... 
can. If "-'] ........ ". up by UlI", "PO"''' 
plot .. t- ..... thick. 
Bold T,.pa 

load. printed In Bold Typo Indl", •• ,10 ... he 
foht or ,'rd.r mult ","vo .... 10 "'ff ....... to 
pro" ... web bucklin,. 104 "'1<> ,h ... dow. 
pltd! of "You tN." " b ,equl....:l. 
1 •• Uc T,pOo 

Load, prlnad In lulle Ty..- Indl .... onl, 
,10 ... dON' pl«h o f r lv ... thin , - I. ,.qulrt<!. 
:I:I,.Z •• Lin. 

T" •• "'" of I !>.>m ( .. c.p. 1111 .. belm. In 
<"" ..... ud 1,,.m"',,,1<:I1 M«Io ... ) mu .. no' 
Uc.M 1-4 "m" Ito d.p.h ....... " .......... per 
oqua ... Ind! and ' ''''S " m .. Ito d.pth ......... d 
... ' 0 ...... per '/fUUOO In.c:h, un'_ .h. a.leul •• " 
deftection of.h!>eom I. I ... thon I.ns.h of .ht 
' pon (I.S. lI...,ulro ... onto). Tho ... bul ... d I""d • 
• 0 . h" I.ft .. f . h. 11._ .... Un •• ut for bum. with 
.panl nOt Uee"'n, l~ and ",15 "m .. ,h,l r 
dip'''', Load .... rl,h. of 11, ..... Un •• Ir, for 
bum. wl,h .... n. uu.dln, ,,,,,, '''' 0 • . but 
, h ... I.,.d. hlv, boon d.« .... <1 ... ,h .. ,be 
Itr ... of ,h. bum. I. I ... 'hn lond 10 .on. po< 
.quar. Inch r"p""vely ond ,h. deft''''on kept 
wi,hln I/llS,h of tho .",n. 
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"'rmm.,rlal Sectlon. 
Tabl .. lOr. ,I .. an for to.am1 h .. ln, 0 ... pi ... 

0" '01' ""n,a only. Thl •• ype o.,lreIar I. oftan 
r ... ~lr..:l '0 ,urpan _II. 0'" openl"" ... 10." a 
.0C>d ... Id.h 0 top AI",I It n ...... ..,. to kup 
.10. o ... rha", of b .. kkwork '0 I minimum. " 
... Ida Ibn\. b ... d.h I, 101.., r.qul •• d .0 .omply 
... 1,10 tha .5. " ... ul"lma"u 'or I mm whkh I. 
not .. ayad 1 .. I .. tly. ""d whl.h mutt h ..... 
Aan, .... Id.h o' no' I .... han IflOth o ' tha Ipan. 
I •• ha ,Irda. I. not .ncue-d In coner •••• a "CJf 
hea..,. beam ••• ulu unl .. 1 a tOP "an,. pi ... II 
adop • ..:I. In .k. CH. 01 defl •• tlon tho "do 01 
,p"n '0 dlp.h ... rI .. , .10 .......... ""I", 48 .Im .. 
• 10. m .... lm~m dl .... n<.I" IftCh,,'rom the ".u .... 1 
.,.h '0 till ..... m. lib ... oI.M .... Ion. whln 
.10. IlreI .. II ..... oed to 8 toM per Iquar. ,,,,,h. 
Thl. "tlo hu _n Indle .. ..:1 by •• ,,_ .... lin •. 
""d ' ... d. to .I,ht 01 .hl, lin. ha .... _" d._ 
.... oed to kHP .10. d.nK.Io" ... 1.101" IlllSth 
of thl IlI"n. 

Th. " • ., .. 101 ulo 01 thll IKtion no' ""in, 
•• nt"lI, pl ••• d ... t ..... n .10. FI.n •••.• wo 
.... Iu .. 01 • .e.lon mod .. 11 a.n be obuln.d. Th. 
one ,,,,." In our ubi •• II calcul.ted from 'hI 
bottom nan,. of till _.ion and. I>aIn, Ilu 
.han .... mod"I". calCUlated lrom .10. '''1' fl.",.. h ••• m..! Mlnlm~"'. 

In ord.r .0 calcula ••• 10 ..... ",." 01 .10. 
_.Ion on the YY ".1, d"l to .... n ....... 
IoMln, f""" ......... ekl mod .. lu. of •• ctlon 10 
II •• " for.he Top fl,",. only. 

FUle .. Join. 
T,bl .. arlO .1 •• " for lin •• 101 ......... 10"0 

•• n .... amblNlded In con ...... d •• II"ed In con_ 
fo.ml,y with I.S.S. No. +49, 1t:t7 a"d 1940 
... Iolon. on .he batl_ 01 .10. combined moment 
01 lunl. 01 .... I and ... rroundi", concrete. 
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Ukl~, 'h i mod"l ...... tlo of .... I to COllet ..... 
15. hi ..... I"' .. m Mndl,.. ." ... of COf>Cr ••• 
10 baMd on 1SO lbo. per .qu.~ In~h •• ftd "". 
".11 bum. belli, ...... 0<1 .0 no. mOre ,h.n , 
,nd II ton, p.' ,quI"lnch < •• p.,.I •• ly. Wh.r. 
,100 lbo". 10 not .pp.Jl ... bll .h. load •• ,. b .... " 
..... h. '".''1''' of .... " .. , bam •• Ioft., .h • 
...... beln,' '"nd II +. ton. p*n"u.r. Inch 
.... .,.«'yel,; I beln, ,hi ,hick" ... 01'''0 tOP 
co •• , of <one •••• In Inch .. Ind I. tabu I ... " u 
lin •• nd I In. lor .. eh II«Jon of bam; Ih .... 
•• .,.In, <;tIn"_ ofba. ..... 14In •• JO In .• nd l6 In. 
Nln, ,I"~n '0' bolk co".r .hl,k" .. ,,.., II ,h. 
r.llor Jol","" .pI<.d f .. .,,,,, .~rt thIn 6 ,Imu 
.101 conc,,,. floor ol.b 'hlck" ...... "I"'bl_ "'nl' 
..... roln'oI'U"'"'" m .... be p..,vldod, 

C.k"l.dons .r. 10 ... 01 on a.. ... I>eIn,"lmply 
luppor<od. Tlbu'" 'oad. Indud. thl wII,'" 
01 bOlm and conu •••• r.b. 

Tho ", .. Imum IPln 01. filla. jol .. "'un no. 
excHd l2d; d beln, dillan ... from top 01 «in_ 
t ... a to unda'olda 01 fill •• beam (8.S. R ... 
qul.omonts). Thh Ilmi. hu be.n India." by 
........ Iino. If. 110 ........ I roll •• beam 10 
COfI"n_ 0'" "" .. d. mO •• '1""" .• hlo 
.... do. w ....... ,d.r. ","y'" Increw.d. pro.ldln, .h. loc.' Au.ho'''y 'ospon,'bla .ppro ..... 
Tobula, '-d. II ....... n ,I ... n b.yond .h. 11,_ 
... lin. ler .hh purpooe. 

STANCHIONS AND STRUTS 
T.bu ...... Load. 

The .. f .... 1><>1a ..... Iood.1or .... lI<hlon •• ",uts • 
... lId round column, Ind .ubulor column, 
.... In uoo,danc .... leh .h. formula .I •• n In .ho 
II.1.S. No. ~'. ")7. A tabl. 0/ wo •• 'ne 
......... be .... On 'hi' formul. will ... found on 
...... 1+4 to 1~1. f<>r .ubub. Coil. <110 Ylold 
S" ... (Pr) ... " Tonll'''. In. 
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All ubl/b.ed load. a •• caleul ... ed 0 .. d,.!Hot 
•• dlu. 01 ",..,Ion of til .... tlon In ... ". OUOI. 
,nd on tho .flKtlwo hll.h. of .h. ".nchlon 0' 
...... ,. which 10 equlnlont.o. '''''cl>lo'' ,,".1 .. , 
pin ... do. Tho load • • r. "'"med '0 be con­
co .. trlc. 1.1 •• pplled dl.I<lly In IIno ",lth . ho 
c ... ". ol.h. otanchlon. 

Rlyet I'ltell 
Tho .1 .... In.1I compound ."",hlons g.~ be 

... k ..... ,. pi«". boI •• hlo."""ld be no. I .... ""n 
16 tlm •• he .hkk ...... of 'M .hlnn •• pll .. 
(8.S. Requl •• m.n .. ). Th. dl.m .... of .j .... 

10 ,I ... , In tho tabl. for aadI ."""hlon. 

Rlwet Hoi .. 
No deduction 10 m.da 10 •• 1 ••• I>oln In .ho 

raclU 01 Un.1on or moduli of .... Ion 01 'M 
compound .... n<.hlo .... 

Wa"h" _ 1_. 
Each ""i,h. por 100. In lbo. for compou"" 

... nchlon. Indud •• n ,liD_nco 10 •• Ive. "nd. 
"' ."ndonl pl.ch. Aloo wII."" PO' I_t .no 
for plOln Dr rlwI.ed .holt only. W,I." .. of 
bu •• cap. conn,,,,lo,, •. 10 .. leo brael" •. "'''I'' 
pl ..... nd n.ra .1 ..... ""ulno to be add.d In 
•• Irnaol ... tho '0,,1 w,I.". of • complo .. 
.. o""hlon. 

II ...... 1'10"" 
Tabl ..... ,I.,n for doul>l. I0I0 ... do..bIe 

ch.nn,l. and doubl • .n,I. "' ... nod 'o, .. h,. 
at In ........ 10 10 ..... ln .... nchlo ... o. It.u... The 
.~dnl of .h_ "' ..... pl •••• ,..,.,Id "' U 
lollo....s : 

ClIO' dl." .. <1 be ........ pb ... 'hould be .u<h • 
• hot tho ","" •• n ... nho of .h. bo .. o_ 
non,. ",m be , ... tho ... hat of tho <ompi." 
...... chlon. 
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C .... r d!ouna M ..... ft pia... ,holl obo 1M 
110. __ tho" ~ lim ... M ..... '.h 01 the bo._ plate m_ur..:l 110ft. the COII'I-
.... _ ....... boo .. (I .•. ,ho b."l ... up ..... th-
loft). AJ •• r .... <I~eIy, .... ,J.lI<hr,._ n<k> 
01 .h Inod;~id ... 1 "' .... boo .. of .M bull.-up 
.tanchlon .hall 11<1, •• CMd ~). 

Moduli o f SllCdo" 
III .h. tibia 01 Stan<IIIon<, ,h, moduli of _.Ion ..... XX Ind YY ..... ,I".". Thes. 

moduli ..... ~ on .M I""" .... ""." .. olin-""Ia "" the ._n. 
In the uw.. 01 S.",,,, the ....,.Im"m ...., 

... t"I", .. ,. mod .. U 01 _Uon all. XX and YT .. 
...... • 1 ...... n..s.. moduli a •• l>ued 0/1 .h ........ 
............. 011",,"1> 01 thl .... I .. n. 

n.. ...... Imum moduli hall been cal..,I .. _ on 
.h ...... dl.unco 0( .". ........ 1 • • '" /...,m ,h. 
"'''" ... 1 r,b",o. TI>I, modul ... II .. only to IMI 
, .. ..:I'or AIlIIu .. StrUb Ind whon ,h, 10ld Is 
.ppllM on , • OU'" &coo of 'h' ""11., .".h ... 
11. .... , T ...... lI..f •• ,. 

katl .. 0' $, ........... . 
If .h .... ~h. of ...... chkHI .. .11 .. 1<1"" by Its 

I .... u rodl ... 01 undon (In ...... unl. dim ..... 
....... J.t.. ~uoUO ... 10 called the rstlo> of .I.nd ..... 
..... Till. ntlo II ..... nlt' called .... '1') 10 tho 
..... "oI1ln, lac..,.. ",~.rnln, u.. ~,I.. 04' ~ 
.tane~lon. In ,h. tabl .. 04' .nne"","", .M 
...,.., .~.n ~o1,h. to w~I<~ tho ratio 01 
o.I."".r" .... qua" ISO II .~. tna><lmum h."h. 
lor whlelo ... I. Iood I. ,I •• n. Tt,. 8.S.S. how-
.~.r p",mlt .hll .... 10 to b. In.,·_eeI to 140 
10, ,"Mldl.ry m.mbo .. In tomp'· ... ,on ,nd In 
our T.bl .. 04' An,I .. , .tc.. useel ... tru .. , w, 
h ... ,I~." T.b<llar Iood. lor ""004' .I."d ... ..... .. I". up to 240.bu. "' ... , .... ,rt.d' al,.>.q: 
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IIno In .100 ,"bl .. Indlca.ln, .he ,lend un ... ntlo 
of ISO. Th" II .. er ra.lo hu no. to b. exceeded 
lor or<llnlry I .. ~ehlon' Ind .,,"". 1.1. m,ln 
compr_lon mlmlM ... I. ,hould b. no,t<! .10 .. 
thl L.C.C. Codl of Practlu perml ... he.ll .. dor· 
nl .. ",do for ,uboldlary mlmb, .. up '0 200 
only. Loads beyond .hI. ra.lo lre(n i .. II<I. 

EffltCtlvl H ei,hu 
Tho ..,,«1., I,n,.h o. h,l,h' (I) of I ">B­

chlon lor .hl purpOSl of do •• rmlnln, ""lal 
....... , ,h,n be compu,ed .. follows : 

Whir. bo,h ... d, or. hlld In pOSition Ind 
. ...... Int<! In direction ·7 01 ocou,1 IUI'h. 

Where both ud. or. h.ld 'n _Itlon Ind 
on. ,,,d 'a .... I"ed In dlfecolon ·85 0/ .h. 
lcouol lon,.h, 

Whorl bod, ond. ,rl hold In po.ltlon but 
"nr.str;llntdln dlr.cdon. ,hi IctuIIIIIl,.h. 

Where onl end" hlld In pool.lon bu, un. 
rnt ... lned In dlrectlon Ind 'hi o.h ... nd 
Ia rlS,nl"ed In dl.o",lon bu' no, held In 
position 1-0'0 '·5 'Imll 'hi Ictu,l IUl,h 
dlplndln, upon tho de,roe of ret,nln'. 

RadII of GJ" .. loft 
Th .... dil of o .... lon Ax ... XX' "nd • YY' 

or. ,I •• n for .11 .,,"chlon, Ind ...... ts. Th ••• 
• ~I"II corrapo"d to .h ,ros. moml.ts of 
Inertlo. Th, f ....... dlu. of ,yntlon for each 
Hcdon I, prJn,ed In IIold Type, u .h .. , aro 
mO'. frequ.ntly rlfl"..! to . . ,-

Arou ue In .qulre Inch"" ond .ro based on 
.he ,...,.. ora of ,h •• octlon. No dedu«lon 
..... been modi for rl ••• hol •• II.he , In ,h. tI,. 
of plain .. ctlon. or compound •• etlon •. 
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l 

FI.n", Plates 
In compound .tandllon .. lola, ,100 col" ..... 

h....ted . H,n,. p ...... m ...... to. 'ou, thick. 
__ of pi .... for each nan,.. ' rill. u.l<:kn ... 
an, II ......... 7. be m.d. lip by .. ,I"C ' , pa .... 
p ..... t' or l .hlck. 
Tub"lar Column. 

Tho Tub,,'ar S •• don .. ,td .t • Strut or 
Sun.Men I. ,100 mo ••• amomlal, proYlded ,h" 
load I .... Ial. Tho ... don. ,Ivon ",0 .100 •• 
whldl an be I'" f,..,,,, I<ock o. ,..,11001 qulck'y. 
Sue .nd Cap l'I.teI .h_leI be .... 1" ... to d,. 
TuMs. If IUOIwed Ca"" 0' Ia .... I ........ uMd. 
an 011_,,," .lIoulel be mad. lor ,10" ..... 1K.1on 

".~ 
MISCELLANEOUS NOTES 

A ubi ... liv,," wllh ubulu" 1-.10 for 
.",1 ..... .cI os .... Ion m.mlMl.,.. In caku, .. I", 
.h .. 1"lood •. wo hav" . llowo<l fo, Ono on<! .wo 
H' 1001 ... 0 bodtducced,ln ,ddl.lon.o .h ...... 
i>l 10.1/ .10, "" .... "din' I., of .. ch on,I.. TM. 
I."., ""',,«10" II In "oon:l,"c. wi,,, B.S. 
R ... .,I,,,,,,onts .0 . lIow for ./0" 1KU"<rIci'Y 
whldo 10 ••• up If tho ..... Io~ bat· ... o"nec.ed 
.... 0 ... Ibnl ..... 17. 
T .... _ 

Sa"dlnl' and tou.I 01l_1~ wei,., .. hoy. bot." 
,,""",ed 10 .... 1","1", pur"" ... lor roo( 

."' ..... "kill .nd Nort" IIlh, 'Y'" of nriou. '1»"'. 'I».ed .t 15 f ..... "... Thl. w •• 0 .... 
old •• I. ,ho mo" economical ,p."nl for tr ••••• 
• or.,..lnl .h"tln, hId '0 " .. I pu.fln•. If 
.I",b .. p.,Ii,," It. us.d. It ",1110. t .... dyl .. bl. to 
,odu .. ,hi. 10 11 It. 6 In .. bu, ,;h. w.ICh, of 
."' .... "",uld •• ",,,,1,, ... ,h. dill .. "" •••• olmo .. 
.... I'llbl.. SIIouid .h. roo4 "'Yori~, be OIUH 

:Io':":::'tl';'!.'=d~ .h_h'l. oj>l<:W .. Ieu_ 

I 
.. 
I 

I 
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, .. th. d .. I," of .......... thl mal"". 1t auumed 
iU ..... I'h<.. TtvUd wl.k .. 1...:1 maln.l .. wm 

r,.~ ••• ,:: :.:: .. ~ .~:~:s ...... OM ... wal 
' .S.S. L ... dln,.,I. •. IS Ib •. 'V:IRd with 0' wlth_ 
..... 10 , .... s..c:tIoft &<;dn. 1IO ..... I.o.M Raft., 

5101.:':' t.I~.:h:."".u·~:::·~I~~~ !of..:..... ."-
1.$,$, Strut Formul. (Flltly. tho p.rml"lbl. 
In« .... 01' llU:' lor Win. 
Tim" , e .. m. 

T.bula,'" WI Iood. IlyU lOr' ~, I ',,<h of 
Mam b ... d.h. I. •. If • _ ... I, 1 S' wid •• he 
uk 10M. caJO be m"IU"t1e<l b}o 2·5. Uk ... ", .. "" 
tho """"wluo valva ..... n tall IN ",,,1<1,,,_ by 
'hi tOOlul,..! _m wld.h. 
~r lendh'l S" ..... 0 ....... Iu." 1000 'M. per 

...... '" h.<h, tho oaho Iood ........ obtolned '" 
pr<lponlonl" •• M tabular 10&4. III .h. rado of 
,h. ' ..... , ..... IIr ... .., 1000. 

Th ,1.o .... ',Ioad. "0Ilmll0410 'i ~ "' ... of .h, $ .. tlon . 100 lb •• p<Or .... ln. ($h ... ,ln, S" .... ). 
london eo" .. tr CouIlCII 11 ..... 1 .......... '0' 

e.m"l tlmNn ... t. ,h .. ,hi', Mom •• h""I" 
not d*'l&CI mo .. ,hu I~' 01' ..... opo". lotd •• o 
'"'" of tho do .. ed :tI, ... , 1J ....... pproxl .... toly 
within tkeo.IJ ... I .. If con.ld.rlHlappHed ..... ...".. 
IrHy (If 10M ...... _Id, ..-I P<Or ___ t"" .. _"" 
del\e(tlon!. .. 1M ... Ij>proxl .... tol~ otoo.ld'" Dr t"" 
.. billa, vaIv .. hal".!). load. to thoe left 01 tIM 
lull I I, • .., II ... • t. for 1'10' .... 1 r~~I'o_n ... 

Loo .... 0 .10. rI,h. 01 tho full II..... lin • 
• I>ould o .. ly " u ...... h ... doA •• tlono ... 
• llowed.o ."aed .. or .... lliml ... 

Tho DoIl ... lon. lor Doh I>oom .. rryl .. , . ho 
.Iv ... 10001. con " colculatod by dMdln, .ho 
'oolllelo .. t ,I .... "' .h. 100' af tho ubi. by t h 
dopth 01 tI>o 1>00 ... In I ... "" •. 

Tho Ubu"" .. 10 IoU. Indud • • h . ... ~Ih . of th.o _ .... 

~ Loa. to LC.C. Str...... s..~. M . 
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4 FLEMING BROS. 

JOISTS-Safe Distributed Loads in 

xf x 8 SPANS 

8 toni/sq. in. 
consl sq. i'n. 

Sect ion 8 10 12 14 16 18 20 22 

14 . 8 . 70 
67-2 SH 441 38·4 33·5 29·8 26·8 24·4 
5'·0 53-7 4407 17·4 11 ·0 26·1 2/ ·8 18-6 

14 . 6 . 57 
50·8 40·6 3).8 29·0 25·3 226 20·3 18· 
SO·8 40·6 11 ·3 24-7 19·6 15-8 12-7 10·1 

14 . 6 . 46 
41·8 3H 28· 1 24·0 2 1·0 18·7 16-8 15·4 
41 · 3H 26·0 20·4 16·3 /) ·1 10·5 8-5 

' lh5t· 4O 
36·0 28·7 23-9 20·5 18·0 16·0 H ·5 III 
36·0 27·6 2/·2 1604 1].1 10-2 8 ·2 6·2 

Ilx5 xl5 
29·2 23·2 19·3 16·7 14·5 12-9 111 10·5 
29·2 2/ ·5 I ·2 12·5 9·4 7·3 5-6 

12 x 8 x 65 
54·1 43-3 36·2 30·9 27· 1 24·1 2 1·6 19·7 
54· ' 43-3 36·2 30·1 25· ' 2'·' '7·6 '5-0 

12x6 .54 
41· 3H 27·8 2).8 20·8 18·6 161 15· 1 
4' ·8 33·4 2H 20·2 16·1 /) ·0 '0·4 8 ·3 

12 . 6 . ~ 
35 ·0 28· 1 23-4 20·2 17·5 15-6 14-0 12-7 
35·0 28·1 2/ ·6 17·2 13-6 10·9 8-7 7·0 

"" 12 )( 5 xl9 29·0 23·2 19·3 16·5 14·5 /2·9 11 ·6 10·5 
29·0 2/ ·5 16·2 12·4 9·4 7·3 5-5 

12 x 5 x 12 2404 19-6 16·4 14·0 I I 9·8 8·9 
2 ... 18· 1 IH 10·5 7- 6· ' 4-7 

*12 )( 5 . 30 
2).0 18·4 15-3 13· 1 1/ ·5 10· 9-2 8·4 
no 17-0 12·8 9·8 7·5 5·7 4-4 

* IO x 8 x 70 46·0 36·8 30·8 26·3 2 ·0 20·4 18·3 15·4 
46·0 36·8 30·8 2506 2/ ·3 17-9 14·9 ' N 

10 x 8 x 55 
]8. 30·7 25-6 21 ·9 19-2 17·2 15-3 12-8 
3'·3 30·7 2$06 2/ ·4 17·8 15·1 12·4 10·7 

*10 )( 6 x 42 28·2 22-6 18-8 16·0 14· 1 12-5 11 -2 9·4 
28·2 22-6 17·4 ,3-6 '0·9 8·8 7·0 $06 

The JOWtf firures in lt2/,CS In saft lOlds (or bums not tied fater. 
ally. i. f . where 'Ib uceeds 20. For gfn" ,1 notes see page vi. 
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Tons and Dimensions and Properties 

Standa.rd '0 o c 
IN FEET Thick- ~ ·E ; ,Q 

Messes .. - ~ v E .. 0-= " .. 0'" .. 1: 1: .., .. 
14 16 18 30 31 36 ~ c 

~ x-x x-x u: 
22-3 20·6 19·1 16·7 1407 11·6 ·46 ·920 705·6 100·8 
/5·6 11-4 1/ ·2 9·6 8·0 
16·9 15·6 14·5 12-6 11 ·1 8·8 ·50 ·873 533·3 76·1 
8·0 

14·0 12-9 12·0 10-4 9·2 7·3 .-40 ·698 442·6 63-2 
6·6 

12·0 11 ·0 10·3 8·9 7·8 6·2 ·37 ·627 377·1 53-9 

9·6 8·9 7·7 6·8 5·9 H ·35 ·604 283·5 43-6 

18·0 15-4 13·2 11 ·6 10·1 8·0 ·43 .904 487·8 81 ·) 
/2-6 /0·8 9· / 7·8 6· ~ 
13-9 11·8 10·2 8·9 7·8 6·2 ·50 ·883 375·8 62-6 
6·6 

11·7 9·9 8·6 7·5 6·6 5·2 .-40 ·717 316·8 52·8 
5·6 
9·7 8·5 7·3 6·2 5-4 4·3 ·44 ·664 260·9 43-5 

8·2 6·9 6·0 5·2 4-6 3-6 ·35 ·550 221 ·1 36·8 

7-7 6·5 5·5 H 4·3 3·4 ·33 ·507 206·9 34-5 

12·8 10·9 9-4 8·2 7·2 5·7 ·60 ·970 344·9 69·0 
/0-7 9·2 7·7 6·6 5·5 
10-6 9·1 7·8 6·8 6·0 407 .-40 ·783 288·7 57-7 
9·0 7-7 6·5 5·5 H 
7-9 6·8 5·8 5·0 H 3·5 .-40 ·736 211·5 41-3 
4-5 

All .bovt/ •• d, b.nd on fxtremt Fib,. Strtu 8 T_/"I' In. 
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Tons a rid Dimensions and Properties 

~" 
, , 

IN fElt 
TIli<I<t>cuo. <O f j1 p 

" M " l ~ u w" "". . -. .-. 
I :::1 !.: " " ~ 

_. 
I ." 

, 
• ~ 

,,, , ., 

~~ . 
» n, ,n, ". , 

. " ' .. ., ,, .,. ",., I '" , , 
" 

. "'1 "'1 ,., .• - - ,n ,. ' l"I " 'u .~ ,., ". 
o· 0 o ." .," n " ,. , 

0 ." ,m <H ... 
0 o· 

M _ 100 .. ....., .. E..IfWN'" SIt .... r .... , ...... 
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JOISTS-S;afe Diltribut eel Loads in 

,I , s U~ 

• ..... ~'''I . 11>. 
tons/sq . In . 

..-. , , • , , • , 
" , ,) . 11 IH[ :~ I :~ 

,., H ., ., .., , , .".111 " " • H • " ., ,., 
'S .". 't IH 11· . , • ., , H , , oj . 11 ,. 

" ., - It .t • ... ,., 
.... . " ... S 

·" .1, ., ., ,., ,. , ,. , . ., ... , ,. 
•• . , ... , ,. , .. , 
• .1,_ 5 

'~ 
, 

1 .J . U 
, , , 

" 
,. ... ~ 

I 'd l ' ~ 

Tk '-~.Io 1I.tIco ... ;; .... ,., 
1oo __ doI __ 

. U,.I ... -."."""'JO. r-w __ ,..,.of. 
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Ton. and Dimensions and Properties 

........ , , 
'N .... " , i -. lj 1.1 
" " .. .. " W~ Flo.," . -. .-. 
" " " " 

, .. . " ·m 11·0 " .. . , •• , .. .. ., , . , 
• 

• ." .~ ·W , .. " 
" " " ~ .• " »> ., " . ~ .• . ,. •• , . 

." .,. ·141 " ,. 

" -40 "I ·,4 ." " 
., 

.:: .~ ." n ." .,. ·m " u 

.~ """*" ... or. au I.S. .,.., Spoalll s--. .,- _ .. ..., .. ~fltnsuuo.r .... "'1 ..... 
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COMPOUND GIRDERS-
Safe Distributed L .... ,. Tons 

. I· wolth. 
SMNS r:: . 

• 'o ,,"/Iq. In. 

'" JoIl< F'"n,. lb •. " " U " " PI .... 

14 . 7, .100 11 , 1 ",. " . .. , • •• .. , 
14 . 71· 100 11 . II 'M ... '" ---
2· .. 71·100 Ihlt n •• .. , .. , ,on ~, 
14-71 _ 100 Ihll ,... '" 'K ., ".) K· ---I", Ih7' . 100 11 . , 185-5 ,,., "., .. , 75-' 

Ih7t· 100 Ihi 175·0 In:; "., 19>7 14". 

~ 24.7t><100 11 . 1 ,,,. Iof. n · 7i:; ... M·. 
---I,.. 24.7. ,, 100 11 . , 155.0 n ". ON 59-) 

14 . 7, . 100 Il x ' 1+4>5 n ·, .. " ~., ,., 
24 . 7, . 100 Ih, 114-1 I";: .. ":' 51'4 .. 
14 ~ 7t )( '5 Ihl 261·8 " • uj <I , •• '" 14 . 7 • • 95 11. I I 14 1-4 '" --- f;+, 14 .7, .'5 Ihlt n,. , .. 

'" 14 .7, . '5 11. II ""., m '" .... 00< ... , 
14 . 7 •• '5 11 . I , .. , ,.. .. .,., n n· 

, .. _ •• ,.Iatinl' '" , boo . . ... par •• 1. 



~ 

FLEMING 8 R OS. " 
,"d Dimensions and Properties 

Moduli 01 
IN FEET Mom. no Soctloll . , .-. 

Inu,;a 

" .. .. .. " .-. Girder .' PI. b, .. d.h , .. ,.. .H 78·' n·s .. " 706·5 .... 
---------

95-3 85-4 " 71·] '" .. " 641·, ~2 '1 ---------
85·' n-o 70·1 ... , 59·5 no. 577·7 36·2 

fi1-i ~ 

76·1 " ·5 n3 SH .... 51l·' '" - c... - - - ---------"., SH .. , ... ,." ~50'S 2~'1 ------". 55-8 "" ... 42·' " .. 4rl"' ". ------
51·4 51 ·' .... " " .... 317,4 ". 
51-7 ~ 4)-1 ~ lH .. " l5U ". 4a.i~ - I».i - ---

JH 31-1 .... 114·' ". ---------
4)'6 ". ". n lB'8 , .. , 2tH " ------
'" 93-1 ... n·, " "" "H 48 '4 
- - - Iro:4 - ---... ... 1&.' " 811B UH 41,] 

---.... ]S., "·1 6H 58 ·4 769' 569·7 36 ·1 
------

I~ 
67·4 61·3 56·1 51-' "on 505·' 30·1 

"., .... " ~ .,. sr., 441·1 14·1 

Abo •• I,..d. Itfo •• d"" hr'''''''' fib,. S" ... 8 r<KI./sq.ln. 
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12 FLEMING 8 R as. 
COMPOUND GIRDERS-

silre Distributed Loads in Tons 

·f· w.II~.1 
SI'ANS 

&:;. 
• • ontl.". I .. , 

" 10101 Fla .. ,. " .... '". " " " " " 
24 · 'l "95 11 " 1 ",. ". ". 11·. n·, ... , 
24 . 1t ,, '5 Ihl nu .. "., n·, " .N 

14.7. ,, '5 IJ - . '4'" ". ". ... , .,. "., 
14 w71- 9S Ih :' • :n·s ,. ... ... , "., SH 

14 " , •• 95 Ihl 12'1·1 .,. "., 5'4-1 ,., u·, 

"., . n 11><1 14. " IU •• .. I dla. 

11 ,, ] . n Ih ll 111-4 
--- -"., . n Ih ll ",. ..., 8',' 

"., • n 'hll , ... . ... II·' >0 . " "., . n 11. I , .. , " n ,.. 
" 11 -5 

"., . n Ihl ,,.. 755 .. .... ",., .., 
"., • n 11 x I n,·, .. U1 5,., n · " . 
n . 7 . n tl x' I~ 6106 .,., 51-7 ",. , u. 

"., . n 11 " i 119-5 "., 51 · • ... , H" 42-1 

"., . n Ihl 10H .. 45,' ". ,.., 17·) 

m _eo ,.t,,;n, 10> ."", _ ,.,t ~I. 



FLEMING 8R OS • Il 

• .nd Dimensions and Properties 

Moduli 01 
IN fHT Momon' Stetion 

" 
, , 

1 .. ,11. ,. ,. .. ~ .. ,- , GI,d .. I ' PI. 
b,ud,h 

"., ~. 54·7 4'·7 45·6 " .. 410·' ". -
59·4 56·1 ",., 45·9 41·1 "" 319·0 ". - ----
54·4 51·5 46·1 41·1 ". .,"' :WJ.J ". - ---------
4'·5 .. 41-1 38·4 35·1 "'" 314·0 11·0 

---
44·6 41·1 " 34·6 ]1·6 lSlO _., ,. 

If·' .... fm 67·4 "" 601-1 « ., 
- ---H' al ·o n. "., ~, .. " 5"'·' )8·8 
-- - - ~ --------
76·4 n·, "., $4·1 .. , ... 7-5 lH 

67·1 6)-5 S7-I fsI:; ,,. 5145 411·1 17·6 
- ---
57·' ,., 49·] ~., " 443] 3'''' "., - - -
SH ",., 45·] 4/-1 n·] "" 340·1 19-3 
-"., .. 41-4 ". U8 3651 310·' 16·S 

«. 41 ·7 "., 34·1 '" 3274 211-1 13·8 

)9·6 37·4 lJ.7 " 16·' "" 152-6 ". ". 33·1 19-1 27·1 IH '''' nH .. , 
Abo .. , ... dr bo •• d .... h ......... Fib" St, ... a r ..... /'4. In. 



J-4 F L E M J N G B R 0 S. 

COMPOUI'i,D GIRDERS-
Safe DinributJld Loads in Ton$ 

W.I,~. 
SPANS 

t::: • 
• ton.I"'!. In. In I -'-'-'j-~-I 

FIanCe lbo. 11 14 16 11 10 
Join Plat ... 

I:";;-.:,C.,.: .. =";,~,o.~,~.:,,,;;-.;;-I Rio . .. , ~i.. llOi" 
20_11_89 Ihl! 11S·S 

10.11.89 Il<li 21S.\) 

,,·7 f l · 1 

101 95'" 88·5 8H. 

20.1\_89 12.1 123·1 55-) 50-6 46· ~J ·5 40·5 

20.6,.6510.1 lIH·6 RI •• tll dlo. 

~~5 10 . 1,1""""i"8H r--.: 1--
70 I 65·~ 

1--lo"e,;,1 ':"c;-;,j:.~", -~-,-, 



FLEMING BROS. 15 

and Dimensions and Properties 

Moduli 01 
IN FEET Momen< Se«lon 

1 ---;-'-'I-T- lln::'I.I--~·-T·---1 
11 14 U <40 44 :.:_~ Gird.. I' PI. 

brndth 

9S ·<4 89·8 B4·8 76.4~.~.~·.t~"'~''=I::'~'~'~'~·~''~'~ 
86·4 81.1~ 69.1~ 60U SII ·7 35·] 

77·5 7209 68·8 61-0 S6-l Sl46 46.5-1 30·1 

68.71~6~ s:;:; 50-0 46]2 411-0 lSol 
59·B S6·1 53·1 47·B 43-5 394B 358·1 10·1 

55-) 51-1 49·2 ~., ,. 3617 311-5 17·6 

" ~ 45 ·) ,.. 36·2 '''' 1~·4 IS·O .... 43-9 41·5 ". ll·8 "" ~., 11-5 - -
41·4 ". ". lH 29·4 ,. .. ".., 10·0 

3e.(lW"iW lO.3F.;; 236S 218·1 J.6 

71-7 6707 !!!! 5501 5486 451-1 4()04 

" ., H ·6 61-0 54·9 49· 48<17 <412 ·4 35·) 
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16 FLEMING BROS. 

COMPOUND GIRDERS­
Sde Distributed Looadl in 

·f· W.I,~ . 
~, 

..." •. o~.'.q . I~. '" 101 .. flan,e ,~. 

Pia,.., 

lO " ~ " 6.5 IO ~ i IllH 

20." . 6$ 10 . I II '" 

20 . .. . 6.5 1° " 1 " ' ·5 
20 ." .4,5 10. • "". 

lO " 'i xU 10 x i '.'4 
II" ... 12_2 2+6·8 

---

Toni 

SPANS 

II " . ." Ihlt 126-4 
---.... ... Ihl, ".. 

I-f--I-/- ,;;:-, 
---'I.' ." 12 " 'I lIS·, 74· " ... (;8 .... ... 11 .. I 

I'" ." Ihi 

'I .' ... Ihl 

lid ." Ilx l 

Ih. . " IlK • 

I •• ' ... Ihl 



FLEMING BROS. 17 

.. d Dimensions ."d Properties 

Nomen.! 
Noduli of 

'N "" s..ulon . , .-. 
lunl. 

" 
,. 

" ~ ~ ~. Gi rd., IF PI. 
b, •• dth 

iH i().6 ". 11i<S ". "" 15'·0 17·6 

39·S 37-3 ". I 31 · "., "" U7·4 IS·O 

". n · ". , ". ,,., n" 115·1 12-5 
--I)iH - - - ---
31-3 2a.J "., n, ",., It4-J 10·0 

'" " ". '" 1',8 1793 In·7 ,.. 
7$ ·5 67·' 61·7 ''''' SOH 31>-5 - rm ~ ... , 61,) i951 .... 11 -8 -... 6i'6 ". H · i7·, .,,, 412·1 27-2 .. , f-iil SH ". iH "" 

,..., 22·1 
-

49.6 " M ., 14 ·8 "" 3"·5 18'1 

"., 45 ·9 ., l8·6 )2-1 "" In·, 15·8 
- ---« . 4l·1 ". ". ". '''' 2"·) 13-5 --n:s - - --
." ". 31 ·7 26·3 "" 24$-' 11 -) 

rw - --". )4·8 "., n·l 2114 llH ,., 
n 3,.. ". 2.·8 ",., , ... 1"·1 .., 
Abo •• I,,". w.d "" £a'''''''' Fib .. 5" ... 8 r""./oq . In. J 



,.. 
18 FLEMING 8 R OS. 

COMPOUND GIRDERS-
Safe Distributed Loads in Tons 

,I, Wel,h, 
SPANS ." 

,~, 

• • on",q. In. , . 
W·n1e '''. n ,. 

" U " /oln 
PI., .. 

18~7.1S 12 . 2 241·' ". ~I <II •• 

1'~1 x 7S Ilx'1 nt-s n ·, 
18xlx15 12" t~ lOH II·' n· , .. ---18.7><75 11>< Ii ",,, 11-1 "., 71 ·9 ". 6B 

18.7,,15 11. I ""., 1].) 67'2 ". ". SH ---
la.7x7S 12. i ""., 67·4 61·' ". " 49·$ --
18,,7,,75 11xl 1)9>9 61·7 56'6 52·2 ". 5 4B --18 >< 1.75 Ilxl 129·7 ". SH 47·" H 41-1 

18><7.75 Il x i 119-5 ",., 46-1 41·' " 36,' --- - --18.1 .75 Ihl 109,) H·, "'. !J ·8 " lH 

11.6,,55 10 ,,2 193-5 Rlv ou t dl •. 
-

18.6 . 55 to . It 116'$ 
-

18 . ' xSS lOx Ii 159·5 SH -18.,.55 10" It 142·$ ". , 5). 4'"' 
18.'.55 10. I rlH "., 5)., ... .. 45· 41·, 

f", no, .. t.I.,;nr '0 .1>0> •••• ".t •• 1. 



FLEMING BROS. 19 

and Dimensions and Properties 

IN FEn 

».17·U.()1 1711 IIH ' ·7 
1-

st·4 n ·, 4/H +41' 40]·5 U·S 

I- f-;;.; 1]oJ 48. ~.() --c""=-+~,,o.,C .• :+C,C,.';.­
n. ~~I-i, ~2. 2,,:.':~"':m"-"I-"n:,: .• :-I-'C,,:.,=-
-46. 4+-1 41 ·7 )7· 31·7 2Ul 111 ·4 22-7 
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20 FLEMING BROS. 

COHPOUND GIRDERS- • 
Safe Distributed Load s in Tons 

SPANS 

• to~.'.q. In. 

Jol .. lO 12 14 16 11 

18 .. ,~SS IO ~ 1 8'2., 18 I N 11.52t-1jE...: 

16 . 1 . ,S Ilx] HI" "'.~I dr •. 

16,"15 Ilxl t nl·~ -1- - -­
'''''dS 11. It lDl-(l 

1"'ldS '1 " 1 181)-6 -I- - "2'~ ... 
" xh 75 11. I 160-2 U.7 " ·1 s..4 $1·4 

" ,, 1.7$ 11.1 150-0 61· ,,·s 54'4 SH .. ·4 

16 .," 75 Ihl Ilt" 61· ~s 51-' 47·8 4H 

l6xh15 11., 12'·' SH 51·5 47·] 4H -40·5 

".1><75 Il _i 1"'4 5'"' +6.$ 42·, " ·l16·S 

" .. . .. 75 Ilxl 109·1 .s. 41·5)1-(1)5 n·s 
,., ... , .. ,oJad", .. _/100. ' ... .NI' YI. 
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FLEM I NG BROS. 21 

""d Dimensions and Properties 

Mom."J 
l10dull oj 

IN fEET SKUon 

• ~ . 
..:.I " 

Inenl • 
H n " ~. GIr4.< .- 1'1. 

b,ead.II 

It-J ,.. lH n· 1'·2 "" 111·] IS·' 

n· JJ-5 ". " 26·. ,~ 101 ·5 U ·5 
-

n .. , "., " 'H '''' 1.1" ,. .) 

"., ". ". ". "" IS)9 161-0 •• I,.. 'H lH " 11·8 11H 141-2 ., 
"., ... ~ ..,. 4011·, ]1·4 

". ... ~ "" *H "., .. ... ,.., ". ". "" ",., l~'l 
- ---

56-5 51·, .9·8 " 3'·1 2918 111 ·8 10·1 
-". " 41-1 .. " '''' ltU 16·1 

45·' 42') ". 17-1 .. me ~., ... ... " . ". lH ". "'" Ul·4 ". 
n· 35-4 lH ... 24-6 ISH 2t2·' ,., 
lH 31 "" 16"' ". '''' It", •• 
>Hi" 16·iJ IH ,m 171 .. •• 
AIIo><c Iowl. b .. ..,OtI h" ..... lib,. Situ. 8 r_l..,. 'n_ 

A 



r 22 FLEMING BROS. 
COMPOUND GIRDERS 

Safe Di$tributed Loads in Tons 

'f-
I toni/sq. In. 

Jol .. fl.n,e 
Pi .... 

W,J,h, , .. .... 
'" lb •. 

SPANS 

10 11 14 " " 
16~'~'1 IO ~ l 100·5 IUv.tof dla. ~2 " ·1 

Ih6xU lO x lt 18H 1'· n·, 66-9 6,2./ 

.6.6.61 10"" ' 6(,·5 7J.J~.w"S9'6SS' 

::::::: ::: :* ;;::: :.s~ :::: ::.) ::: 
l,"h62 10 x i IU·8 5).al~ 44·' ~ )8·4 

1"6061 10xt 115·4 4"1r:;;7 4r.() 17.,I3s.i 
l,"b62 'hi 107·0 4'I}:;O:'S 17-1 3.H 31·8 

1,","6110_1 98·5 19.91~11l}"i~1.8'S 
Ibb61 10., 8H "iH1n.1 l')V:: 15·2 

16 . , .50 10.2 188,) I~''' ! dl.·
I 
__ 

,,", >< SO 10 . It 171'S I I 

Ih6 .SO IOx1t"""'i'5+6 -c---I--

" x ' .SO 10 x i1 IJ7-S 

".,.so IOd 110·, 



FLEMING BROS. 2J 

and Dimensions and Properties 

Moduli of 
IN FEET Momon' Se«lon 

0' < < 

36 I 40 
Ino.d. 

" " " < - < Girder I· PI. , br.,.d,h , 
M" ~ 56'8 5"Mj48-2 36)6 ~. 31-i 

57·9 ". 5'·2 .. .• il-7 " .. 117·D 2B·) 
- ---

$',6 .. 4S·' 4]-1 )6-8 I16) lfG-l 24·1 
- - --

i5') 42-5 ., ". 31·5 m. 15409 ,.., 
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24 FLE M I NG BROS. 

COMPOUND GIRDERS-
Safe Distributed Load s I" Tons 

'f' SPANS 

111 11 14 ~ 11 

'h6 ~ 50 10 x ii 111·8 so'. w -:u:; 39· , l(,.] 

t6 x , x 50 10 x t 10)-3 ""1 4H' 38·' 35·' lHI 

Ihh50 10xi '4·8 41·' i7:a 34·' 31·' 2',' 

.hhSO 10 x t 8B 36·,3H»628-226·) 

1 -;,,;':.:.C.-;,,~t,,;.:';,+Cn;;;.~I~";';'l ~ U .8 IH lHl 

I tGn.'.q.ln. 

fl . nlO 
Pl .... 

1$,,6.45 10,,2 183·] Rive"! dl • . --

Ihh4! 10"'. ' 49-] --
1-';-';-;;'-1':::--': - -f- - --

1 -;:::C:-;:C:C:~:Cf.~;'c:-;:+l ::::~ ~ 41·1 :::: :::; 

IS " ,,, 4S '0" J I()(,·B oW· 42'0 18'S 35-5 32·, 

Ihh4S lO x ! 98,) 41·.38·' ]4·8 32-1 1',8 

Ih6.45 10 .f 89·8 37'4 H 31·128·826·' 

Ihh4! 10.t 

Ihh4S '0"1 

11· »0 17·S 25'4 IH 

18· u:o 13-9 22-0 20-4 

For 110' .... I.llnl I. abo ... 'H ,.,_ "I. 



• 

FLEMI NG BROS. 2S 

and Dimensions and Propeniel 

Moduli of 
IN fEET M"",.nt Se<don 

I-T-T-,,--I 0' --
I I 'urd. 

)0 J1 H U 40 ~-. GI~or ' " PI . 
br ... dLh 

)J" )1 ,,)0 11,' 1H '6" .,'·1 ". 
Ill-S 11.0 

lH 1,", 14· D.·I IHI-,'C';~;- I-c'";::';..j,-":"7-1 
1H 13-111· If.) IS 1117 n"4 8.(1 

11 ·S 10-. 18 .6· lOll Ill ,. 6.(1 

... 4... 1106 31',' )0" 

45-7 4)' )6-( 1702 """"if}.I--U:;-
45 ·' 4'1· 40'4 )8" »9 U20 15'" n ·a 
H .• fn:: lS .,f)rl 1157 1.14.. 19.(1 

AIIocw, rooeff bucdon UUIIIIIIt ,,/It, 5trw' T_I,q. in. 



~~~~~~~~-, 26 FLEMING BROS. 
COMPOUND GIRDERS-

Safe Distributed Loads in Tons 

For .... 10. '.!'II~r to . bo ... e.".,. .1. 

- -



FLEMING BROS. 27 

.. d Dimen$ions and Properties 

HocI~11 of 
IN fEET Homon' S .. , lon 

0< 
_. 

.:.1 11 

I ....... ,. 
" • 

_. 
GI.do. I' PI . 

b.ndth 

~, ,,. lH lH "., ,.U "'. ,,. 
-
35·1 ". ",., '" ". "" In·, ". I~ ". ~ 2H ~ 1~1~ "'-I 15·1 

1m " ". 1178 1$1·' 1] ·1 ". -
2~·. n · ,., 

~ "" 1)1·' tt ·) 
-". "" ". ,., , .. Ill·1 ,., .., - ---

" ". Ii·) e .. III·) ,., .. IS·} IH '" ')oJ ... 
51 ·, r .. · 3'"' "" "o. ,.., 

- -- ---n. 4,", ~. 'H ,., "" 291-1 14·' -47·5 44·5 ". ". ,., un UH 1 1·) 
-
41-1 ". ". "., "" ".., 17·7 
-- -
)6·7 

" 
.. , U·' 1655 IN·, 14· 1 ,.., )1 ·5 ". UI) IfH 11·) 

] 1·5 IO' m 1)74 177·) ,., 
AI>o>-. ro..Io hHd .. hu .... "~5,,_ II 7_104. I ... 



r 
18 FLEMING BROS. 

COMPOUND GIRDERS--
Sde Distributed Loads in To ns 

SPANS 

" n ,. u 
Join ~\:~:: 

Ic,o.:.".C.C".,f.,~,:,~,'I·",~"c.;,1 .. , I ·.;,c.,j",;,.~.I·,;.c;., -,-,.-, 

Ih6 ~ S7 10 ~ I! 14405 61·0 u ·s 53·) 4/H ~S{) 

Ih 6d7 10 ~ I 127·5 ss .• ~ 45·8 41-11 )8· 

14 )< 6 x 57 10"1 I "{) SI .11+6:i 41 ·' 18-<4 1».~ 
14x6 . $7 lOx , 

l ~ x 6.S7 lO.t 

14 ,, 6 >< 57 IOxi 

110·) ~6·7 42{) lIB )S{) 11-3 

""""iOi:(I min., l+. m lii 
u ·s 17·7 34{) 10-' 18}2i:, 

14 x 6 " 57 '0" f &S{) 1J.l lO{) 17· lS{) 21 

14,,6 ,, 46 IO x lt I50-S RI~ t;;;-t-;;;:- ----
14x',,~6 IO x lt In·s t-- 46·643-1 

r i ~ , x 46 10 " t l""""Ii"H t-:o:. 4)·1 39·6 16-6 

Ih6 ,, 46 10'1 IOI{) 41·141·419-.. 1Htm 



• 

FLEMING BROS. 29 

a nd Dimensions a nd Properties 

IN fE:rr 

4' ·8)H )6· l H }o-o .811 Ilt·l 

n·. lH 11 .4Jv.e 14-8 ISOB IU ·5 

I-ii:". }Oo" 18·4 14-9 1)64 11J.1 

I)Q."O la.i. 15·4 11-6 1m ~ 
lu. ll·;1 lH 20-/1 .088 '41-7 

11·7 

14-1 

11·) 

'0·$ ,., 
14-1 11·:' 19·. ,7·6 'S6 117·' 7-0 

11 ·) 19·.5 17-1 1503 rn Il l ·] $·2 

14H~: ..0.1 137.' 31-8 2054 141 ·7 11 ·) 

I~ 31.! )Hpl .9 ~""~I~,~m~:~~,~,,~ .• ~~,,~.,t=· 
) 4·0 ) h8 19-1116.) 13-5 1429 178-7 14·1 

Iw 28-9 16-6i2H 12&4 In.. IN 

AboH 'Oad'HSld "" hit.",. Fi~ .. Sit ... , ' ""stOlf. In. 



30 FLEMING BROS. 

COMPOUND G IRDER5-
Safe DIstrIbuted Loads In Tons 

SPANS 

I_:C:C:C:C:C:C:~L;~:'-':_I_C~C'C:C ~ :~ ::; ~~: ~:: 
IC':':·~'-"·~':' l-'·~·~"il~':":·'- ~YI'·"·CiF":·'· f---I= 

IlKS >< 35 h Ii liB JU 

Ib5 ~ lS hi 98.51-- 11-1 1H 3 ... 



':LEMING BROS. ]I 

,"d Dimensions and Properties 

Moduli of 
'N "" Momon< S.cd<>ft . , _ . 
~l)O I n 

Inertl, 

" " .-. Gird.r I" PI. 
brudth -"., "., 2.6·1 "., 21-1 tl~~ 147·6 10·5 ------~ -- ---". 15-1 13·i " la·6 , .. 11H ,., 

------~ -- --- ------n' ,,., 2;0·7 la·2 16·1 "" 116-9 ,. 
-- ---

'" IB I!.:!I~ 11·7 '" lOI S " 41-7 ... ~;., 15-5 :~ IBI2 lin 11·1 
-----". 35-2 lQ.·' ". "., tS16 185·0 17·7 
~ ---
n ·2 29-9 :l~7 ·' 26 ·2 1l-l '''' 157·0 14·1 

2'·5 11-1 Iii ~4 >0' 1116 14)·0 IH 

u's -- --~ 
~ 14·6 a 10·' ,." 129·1 10·5 

n' n: 20· 11·4 1;4 '" 115·' ,., 
1,;1 

------
>0.' 1905 11·1 15-8 '" 101 ·, ,., 
11·1 ,. 15-l 11-5 ~ .. , u ·, ~ 

u:; -~ I"t.8 ,,4-1 "., "" In·, 
Iu- 11 ·6 :t,·s " " '''' 1" ·1 16·5 

"., 26-7 :14· fiI:a 1'·4 '''' 14CI ·1 11·1 

Ai>oY. load, b ... d Oft Eu ,""", 'ibn SI,"U" r ..... I><I . j~ . 
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32 FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distributed Loa d5 in Tons 

Woi,h, 
SPANS -t· 

I tonoJ,q . in. 
r.::. 
'" I--rlj--,--,-,,--I 

fron,' lb. 14 't. _" 10 11 

Ic,c"~'C',",r';""'""'1--;C;1;CC 
IlxSd5 h i 'X)·9 Ri •. tdl']~' J]. )0·1 

IhSdS'" 81-5 lI'O UI JO-.11·, 
1~:-::-I--;;--7 - - - - --

IhSdS ht 76{/ JI·' JH )o' 16" 14-5 

IC'~'-'~'C'C'"'+~'C'C'+C""," ;-IC',," _"_,, _"_'_' -"-'-' -"-' 
1~'~'C'c'C'C"c-I,'='c'~l i 19H) 11.1· ... 1 dl •. r2 x 8 ~ 'S 11 x II 170·, 1- --

Ih , x 6S 12>< r 150'1 1-­

I C,~,C.~.C.C.O,+,~, C'''-i I~ I- U1 

I-C:~:=:=:=:=:c-E:~:C:"-: ::::: ~ ... J*-; :::: 
Ilx' x ~i Il x i 109,. 1-;;5 n ·, )5 ,' )1·4 

I~~I~------
Il " I ,, 6S Ih i " ·1 4I .J )to) 35.0 )1.$ 18·' 

12>< 6 ,, $4 10 x i l ISII·. 

Ildd4 IIh Ii 141-) 

'0< ... c.. r.l.d~f I. ok>'o I •• ,.., • • i . 



FLEMING BROS. 33 

and Dimens ions and Properties 

Mod uli 01 
IN FEET Momon< $. «10" 

0' _. 
14

1

26 
(nord. 

" " " .-. Glrdor I' PI. 
br.adth 

u·, ~ 24-1 "., .. , '" 116" 11-5 

u·, "., 
~ I'·' 

17-1 '" 1141 .. ,. ". ... no II I-J ., n·, ". ". ,., ". 1 ~'7 ~ ." ... .., 
- - ---"., IS$ 1401 11-1 '" J,., ,., 
- 4'"'1440' 4CH ---;;s;-UH ~ 

440" 4H~7 3+8 1'56 n.s 15·1 

04 ~·1 )7 ·) n ·s 28'6 n7~ 'N-J 12'1 

.,)7 n -S1H'=': 1m IIIH 10-' 
'::"i·::"~:7'E~ - --- ------
16-6 I) I~ ~ 1111 164-' HI 

lH )0- b8 ~_ 989 14f.J 7-5 

n ·727- 11-, 20·' '70 IU. ,-0 

1,-) 2J.8 20-4 17011 154 III,) H 

4H~I'~~;I~""."'"c."I.~,:,,C,'- --,-,,-,- --,,-.-,-
4/ -1il-O!15-1 11-t11 (34) lIS·' 15·1 

, 



34 FLEMING IIROS. 

COMPOUND GIRDElt5-
Sare D istributed Loads in Tons 

S' .... NS 

•• on,/.q. In. 

" " " " 

1_'~'C·C'o·:~,:,:,+':O:·C':'I~,:~:·,,-5 ~~ ... fl~ __ I_ 
ll . ' . ... 10 . 11 131" 

11 . "' ~~ 10 . t 

n ~ ' · +4 , . , 

.. , 

n.(l )I " n ... 1lI·4 15·1 lH 

" ·5 ~.(I ». 27-oI~ 11 ·' 



-
FLEMING BROS. lS . 

,." Dimensions 31nd Properties 

Moduli of 
IN f EU' H ...... no s .... .., .. 
--- " - -'M"," 

" 
,. 

" .. .. -- Gl rdo • " rI . broad'h 

)8:". }S'l n·, ,., U·l IUO n,·' 11-1 

»-. IN ". 17" ,,. - 141,) 10·' - -- -n·, "., 17·1 2H 11-1 ." UN •• ,.. ,.., ,.. ". , .. m I If.) ,., 
IS·' "., ". "., 16·) '" 10.·) •• 
ii' ., II·' , .. '" "" ... ... , )t·1 u ·, 1542 10$>6 " ,) 

Jt-6 u ·, ,. ",., '''' 171·4 1$>1 

u · n · ... ,. " , .... ISI ·J '1'1 

n · ,., ". 'iri n·, ... 1l1·' ,., .. , ". "., ~ ". ." 114-7 •• 
l7 14·' 22· »0 17 · 7)9 III -S ,., 

-b-
" ,1 ,., u ·, 11-' 20-1 17-5 IS·' 6<10 

i;i'~~'H ... IS-J ... 
'1;6 " " ·1 14-0 '" 00. ... 
..u.... '-10 NNd ... £.0_ f<!.,.Su ..... r .... ' ... lft. 



36 FLEMING BROS. 

COMPOUND GIRDERS-
Safe Dlltributed Lo adl in TonI 

W ol,h< 
..-, 5~AN5 

... " 1--;--;-,-,.- 1 
Flan,o I~. 14 1 16 I .. 10 21 

1~~""'C" "',t'=""'"";r",",1-:C~ 1-
110 h 31 h Ii -c'''=,:'·'~I-'C'C'I:'C"CIF'C"C.I--1= 
11.SKll ' x Ii ":'''C'C.~I-+-j7~170-of:'':':'1 

1-:'~':·~':·cn;;-I_·:=·o'+_";;'·';-I_~_~1:':H~:':'C·'1:"':': 

• oont/oq. in. 

110 50 II h' MoO " ,1 3)-' »5 IN 
I~c-::-I-~·-=-=---- --1105.32 hI ~).i ]t·o )4,1 30·) 27·41408 

1105,,n hi 7}oJ )4·5 JO. l l6ol1 .. 11 · 

Ihhll hi l5{1 1:10< 26· 11·411 .. 

' :':':'~':'C'O'+':-'"'+7'~'7·''-I '''o·''I:':'C·1 I'" 17· 16" 

I' 10 ~ '" 5S 11K It'I_':':".-1 C':"'F'"""II.<:":.+_I __ 
,0" '" ~ 12 · II -::''"'''':-1-+-1--11--1:0: 
IOd"S5IVI 1*1 H 5 

10 KhSS Ilxi I)O{I )7 ·')41 -
10" e ~ S5 11 " I IC'"'=':''-I -+-k;:;\'";·~''''"':'.·' 
10ddS 11 " 1 109·, J+ I )0. 17· 



FLEMING BROS. 37 

and DimensIons and Prope rties 

Mod ~11 01 
IN FEET Mom'M *tlo~ ., • • 

lu"" 

" " U " n .-. C;lrd., I" PI . ..,-..d.h -- )s-t ,,. ". 27 ·4 UI6 175,) 18·) 
- 1»-lH ,.., 

" ll·' ,,.. ISO·' 15·2 -"., ". " 
,. '8·5 '" 12606 IN 

"., ll·' 11-4 II·' ,., 114'4 , .. ,,., 
" ". 14'3 on 101·' .. -----

10·1 11'5 16·5 ". ... ft·, " 
1705 ,. " IN '" 

,.., •• --". IH ". '" n ·o H 
-., 

" '" u ·, "" ", .. 15-1 .. , ,.., )I 'I "., 11Jl·4 n ·7 

n:i --,.. 1'·) ,.., '" 15S·0 ,., 
>0. '" '" 141 ·S ,., 
- --llo.j - --
u·, ,,., no IU·S ,., 
W ,.. "" 115·S .. , 
~ 17·7 r- 'M lOB ,. 
,....1oH< buH_ uv- fi ..... s,,_ 8 '''''''''' ..... 



18 FLEMING 8 R 0 S. 

COMPOUND GIRDERS-
SOife Distributed Loads in Tons 

,l, W ol.h, 
SPANS r::. 

'lOfIl{tq.I~ . '" !ol .. f lan,. ,~. " " " " " Pia ••• 

IO ~ ' . SS Ibl 'N '" "., ,., 
lO . 6 . 4(I to " '1 ,4H ". ~ 

, .. 
-I~ -

10 ,, 4 . <40 10 " II 

ro "' • ..., lO x I IIIH 

10 ,, 1 ,, 40 10xi 101 ·' 

1O ", ,, ..., lO x l 9].3 IH " u:; -10 " ' x 40 10 . I M·' ,.., 2'·5 --- - -
10", . 40 lO x . 16-) ]5., 1.,' li') ,,~ 

10 " 6 ,, ..., 10xl '7·' u. ,.., "., ll·' .. , 
10 .5 . )0 h l l 11H ". ~f die. - -I- -
10 ,, 5 .. )(1 9x II 108·' 

ro xs x)O .. , 9H ,.., .H 
---

IO x S x lO ,-, "., J5-7 11-1 17-7 

10 · 5 . )0 '" 
,., )7,1 JI ., ". ,.. 

10 . 5 . JO ht ". IN ,.., 24" ". 
,., __ , . In/ft, I • • bo •• H O po,. 01. 



FLEMING BR OS. " 
.. d Dimension, and Properties 

Mod"1I 0/ 
IN FEET Momont S,t.I .. n . , • • 

I~.rtl. 
~ n " " D ~. Gird •• I- 1'1 . 

~ .... 4.h 

". 11·1 17·7 .. , " ·5 ,., 
:- - i4., -J7·S 19·' ,m, 161·' 15·) -- )U " " .. ,. '" 146·' 11·7 

- ~ ---u · "., ". '" Ill-O 10·1 ,,., u · ri7., ~, - '" III·, -..-----U·' 14·5 11-4 18·1 '" I"·' ,., 
- ------

U·' 1 1·' II·' ... ... "., ,., 
-". If·I .. 13-1 0' n·, ,. 

---
11·1 16· 1 IH '" "., ,., 

---
n:-;ko.1 

)H ". "., ~, '4S·1 ISol 

". ,. 11·1 m 114'" 11·' 
- ---u·, n·, " If·' ... m ,,,. 10·1 

---
14·' " "., 17·) '" 

,)., " n·, ~ 17·7 15-1 ~ .H ,., 
19·' ". ". 5 1)-] :- , .. TJ-f ,., 
AI>o •• load. ~I.ed on U".,." fI~'. S" ... , TOftf/04Jn. 



r I .. Fl.EM'NG .'OS. 
COMPOUND GIRDERS-

Safe Distributed lo;ads In Ton • 

. 'f~ wr " .. " .. , 
/01.. ,\!~:: 1~·~ 11 .. I' 

I" "'~ ,., " ., " ''1 U '' " "1 " "1 "" 
I" " . , •• , " ., 1'" 1''' ... 
I" ., .".. m·, ,,. 
I""""" n, I""'''' 
I " •• , •• , ... , I '" I " '1'" 
I " •• ,." .. , "., I " ., I " ., I ,,., "., 
I,,··, ·n ,., .. , "'1" ''1 '"1'''' 1'' ' 
I '.d I ISH 1 

19.1 I 08-6 

I '"' I 112-0 
1,"7 I IIH 

I h1 I 105·0 

I~ K' 



FLEMING BRO S. 41 

.. nd Dime nsions a nd Prope r ties 

Mod~11 01 
IN fEET Hom_no h<doft 

" 
_. 

n! 14 
1ft"", 

" " " .-. GIr4., 1° PI. 
br.ad, • 

IN 15·5 11.0 11 ·2 m ... •• 



" FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distributed Loads in Tons 

.+. Wol,h' 
SPANS 

'" • ton-=;;;; . 
,~ . . ". '" Jol" Flu,. lb • . 0 • " " " Plata 

~ --
' ~ 7 ~ SO lOx f 79' 1 2"0 --~ --I- -
8.6 , 35 10 . I lOB ". die. 

--- --
8,, ' ,,35 10 . i ... 

--- --
8 . 6 . 35 10 x f '" 8.,.)5 10 _ 1 7H 2',0 

8 . 4.)5 10 _1 7 1·) 164 1H 
---8.,. 35 10 . t 61·' 16·' n ·, 19·2 

--
9 . 5 . 28 '" fI -S '" 0,,1 dll . --- ------ - --
&. 5 >< 28 ,-, ... 

--- -- - - - - --
8 . 5 ,, 28 ,-, 76'] ". 
8.5.28 , -, 69·0 In:; 11-0 

Ix S x lS '" ". -
16-6 Si:= ". --- -

B. S.18 '" 5)·5 '" n, 18'7 ". - }3:"& -- Js.8"i""H 6 . 5.25 '" 58·1 18·' 

6<S. 25 '" "" 16 .. ' It·, Is.! "'iTil,o·, 
for ""'ff r.I~I;nt 10 lbo •• n. p~,. vi. 



f L EMI N G BROS. -0 

.n' Dimensions and Properties -
Moduli 0/ 

IN FEET Mom l n. SlttJon 

0' • • 
II ! 1. 

Inull. .. " " .-. GI<du I· PI. 
b<ead.h - ------,,.. "., 11-1 IH 12-1 m ... " 

I- ". ~ "" ~5 '" .... ,., 
. u ·. ,,., " -5 Is.) ... u·, ,., 

In. -- -". .., 16-1 1)-5 '" ". ,., 
In. ,., 16·1 1)·8 '" ... , .. 
I~ -------". I~ 'l 11-1 '" 5N .. , 

-------
I~"I~ . ... '" 50-' " --

ls.I 14·, 11· ... '" 11·' ,., 
-, .. ". , .. 15·8 " '" n, ,., 

- ----------
11 ·, ". ... iN '" 6',' ,., 

- -.. , 11·1 ". 11 ·1 '" 51-1 ,. 
- -

16" ". II " " m " .. •• -- - -

!!2~~ '" 4H " 10,) 8·1 '" l$-l ,. 
- -- -., ". If·' ,., -AbG.1 ""'d. !>.o." on h.n,... II",.. Sit .... a T_:", . • n. 



• 

-4-4 FLEMING BROS. 

COMPOUND GIRDERS-
s .. re Distributed L o .. ds In Tons 

• 'OM'""I", 

2h71 _1 la_II]87.o 2" ,,~ 110 I.., 151 

14~7 •• I II. II 151-0 In I1S 162 152 141 

t:~:j:~;~:~:~~~~;:~:~:~I~:'~.~~'.~1:W :.:', ~::, 103~ 
~ x71.95 la _ '1 431-0 211 194 114 

14_71.95 11.'1 m-O U4 r,., I1J /6J In 

2401,_'5 'h'll347.0 -;;; 110 151 1 ~7 118 
24 _ 71_95 180 1 )16.0 164 ~ ~ mill 
24071 _'5 Ih, 1150$ I"" III 12.] tiS 1011 

24 _ 7 _'5 " '1 270-0 IHfni IISr.ot 101 

,.,. _ •• ,t/all", ...... C ,ft ,.,. wI. 



, 
FLEMING BROS. " .. " Prope rties and Dimensions 

IN fEE"T Hom.n< Hod"I" , 

"' "' 
41

1

51 
In ... I. Sulloft 

U ~ ~ .. . -. _ . 
1m --In ,w ,~ '" '" 19110 1311 

1...- --
'" '" 

.,. " . 'M I S83~ lUI 
----
"" Ill; '" '" " .... 12758 ... 

I", II-I '" 94·8 U· n 11116 .. , 
l~ 10:1 n·, .... 78·2 ". "'" ,n 
- --" . ... 81 ·5 ". 67·5 ... .. .. m 
1m, --". " . .. 61·3 ". 7916 no 
I~ n ·. !70.5 ... 57·) ". m. '" l~ 17<1 '" '" on '" .. no I lfS 
Is;; --

'" 
--

14;' '" '" '" """ 1101 

~ 
11:1 iii '" " . ... , 114S] on 

'" '" ~ n·, r.;; 75·1 IIGII '" " . .... ~ .,., Iw 65 ·~ 9611 ,~ 

--- 78.7 "·2 86·6 ~6B 56·3 "" ... 
89·6 110-6 W 67· t.O·5 51·7 76)6 ... 
..u..../CoHs 1> .. ." Oft fIu","" fib .. Su ... 8 T""./o<:. in. 



46 FLEMING 8 R as. 
COMPOUND GIRDERS-

Safe Distributed Load5 in To ni 

'H~ Wal,h. 
SPANS 

10"' 00' •• on.}.~. In. '" T .. o Jol." I FI, n, . 
lb •. n " ~ " " PI ... . 

~t ll~ Hx7lx9S lax I 255·0 '" ~ 
H·, 

n., ." Ih21 .... ... ... , d l • • 

11K7 ." 18xl 398·4 

l-
'M --

12 >< 7 ." Ihli llN on '" '" '" 12 ,, 7 ." la x Ii ",. 'M on '" '" '" --n., ." 18 ~ I 11(,-(1 '" '" '" '" '" n., ." 18>< I 14$·4 ". '" '" .. .. 91·8 

21 ,, 7 ." Ihl "'" '" '" .. , ,.., 8$-4 

n., . " 18 x \ 214·' <0, w·. .., 8].7 " . 
10,,7i"8'J 18 x 1 i 487-7 ... • uj 41 •• '" '" 
11).7i · 89 Ih1 416·5 '" '" on '" --
20. 7." 89 lax Ii 365' 4 

~ ". on '" '" 
10 ,, 71·139 Ih lt 334·7 '" '" ". '" ~ :l1l-1I x 99 la x I lG .... '" on ,n '" '" 
0,,7i,,99 la " l 17N. '" '" '" .. , 92-9 

Fo, not •• ,,,I.tin, to abo •• '" POI' ./. 



FLEMING BROS. ., 
""d Dimen$ion$ a nd Properties 

'N FEET Momont Mod ulu. 
0' 0' 

"1"1"1'; 
Inonl. S",,'o" 

" " . -. .-. 
93-] n. 14·6 67·a " S5·2 " .. , .. 

,., , .. '" '" '" ISISI 1121 
--,n '" ,,. '" '" 9N 12319 ." 

'" '" '" I~ .. , 76·5 .... no 
83."a 

-
'" '" '" 76·7 ". ... , ... 
, .. ~. ... n·s 67·3 S7·~ m. .., 
87·' 77· 69·6 6]-3 'iH .... 6141 on 
80· 1 71· 6H ~) 51·6 44·1 "" '" S). -.;4.7 

_. 
" " .... )9·8 '''' " . 
'" '" "" 12~_1~ '''' """ "" 
"" m '" 109 100 .H ,..., ." 
'" '" ". 9i).~7 67·9 .. " ". 
'" " ~. BI ·7 1;0; 

'" 7571 ." 

H. .., n· • n· Iw 51·8 .on '" 17·1 ". ~ 69· " .9 152-0 ,,,. on 
Aboo. load. b .. t<I OIl E~tr ..... Fib,. S"ui8 r""./O</. in. 



.. FLEMING IB ROS. 

COMPOUND GIRDERS-
Safe Distributed Loads in Tons 

·fr· Wel,h. 
SPANS W 

,~, -• ton./lq . In. 

" 14 lj 2l 130 Two jolu. Flan,. lb •. n 
Pl ..... 

lO KYl _ " Ihl U.., II;' 'iii8 99-5 n:;1'SH 
--- -

lOx71x89 , ... 141·' ,., "., 9'·' 8S-4 " ·8 --
lO x 6l x ~ Ih2 lSI ') .. , .. , dl • • '" on 

--- - --
10 . 6i >< 6S 16 x Ii 196·, ' H '" '" ". --- - --
lO x 6i x .s I ' x I i 169·' 13:1 '" '" '" '" ---- --
10.61_ 6$ ' lox I 141·4 II,S '"' .. , 9'·' 8B ----
lO x 6t x 65 Ihl 115-2 ,., "., I~ ". n ·a 
lOx6j x 6S '6 x I I~ ". 8407 ". 72-6 67-8 

1O _ 4,_6S '6 · i 1""""iii80 ... '" '" '" '" 
,1.8 • m Il x l l 1"""46H ,,, .. , dl •. 

--- -
Ih8 ." 18.1 ... '" --- -
II x 8 ." 18 x I l 341-1 '" '" '" '" - 1m 18>8 ." 18 ' Ii 316" ". on '" '" --- -
Ih8 . m II . t "'. '" '" ". ". 9l -0 

11.e .m 11 · 1 255·4 '" '" I~ " " For ~t .. , . 100i"1 '0 '/>0.'0 ... P'" y;. 



FLEMING BROS. .. 
""d Dimen,ions and Prope rt ies 

IN feET Mom.n. Mod"I". ., ., 
" I ~ I ~ I Q I " 

In.rtl. Sec.lon 

" ,- , ,- , 

.,., -b-I-oc - 5158 48H 71 ·' M " 56" 47 ·, 

7·n ... 50· sl -e H-S " .. ..... 
'" '" ",. 91·J ". 71 -1 '''' 151·6 

'" 91 ·1 ". ". " 5 55·8 "., 61S-' 

91 -4 ~l 73-1 .. " ... 6167 5 ... · 1 .,., ". M·' "., ". 041 ·7 "" 411-1 

,9-1 &1 ' 4 55·3 49' 1 41' .. " 414-' 

63-5 56-5 '" 44·8 al·, "''' 1'1 ,' 

I~ 51·, .. ~ "', 33·' "., ",., 

". ,~ *IllS ". 86·0 ,- 94S.o 

'" '" /01 91 · ". 5 " ., 
.., .... , 

I 
'" ... .. 76·1 ". om UH 
1m .. , ~ ". ~ "''' 5tH 

-~ *s ~ ". " "., 5147 514-1 

" . .. ~8 49·1 .... 451-5 

Above /". d. I>o •• d M Ex,r.m. Fib, . Seru. 8 r""./lq. in. 



50 FLEMING lliROS, 

COMPOUND GIRDER:S-
Safe Distributed ILoads in Tons 

18~'~5S 16_ 11 248·] lIS IIll 97.()9(l'()8J-a 

1,""5516.1 ll H 99.J9H&4"7'H~ 
18,,'"55 16,,1 19).9 8H. ns 71'6 66<4rw 

j 



FLEMING BROS. S! 

'"" Dimen,ion, and Properties 

IN FEET Homent Mod~lu. 

"' "' U\16 
Inertia Soctlon 

~ ~ . " . -. .-. 
7D-' 61 ~ 446 ... , 414·0 

4sOS"8 49) 406 )714 )fa" 

~~ !.!!....~ 977 '" IOS6S 911·7 

12' 114 to3 93 711-9 67-2 8514 174·, 

105 93-9 84-5 -;rl --.;.; .... UH 

94-1 81·8 -= "" S"·O 75-563·' 5H 

81-171-5 r;;.- ~7 4509 .. " 4,H 

7104 ". 55·7 ... 417' 411·7 

l-;w ". "" 41 ·' "" ltS' O 
--." n· 4H p., ,m 361') 
- 88'2181)-/ ". 97·' 67,) 57,) m. 661·4 

"./ 'm ]/·2 6"8 5/·, Ull SJ.4-5 

1m 
~ 

63 53·7 «-8 .. 41) ·0 

"., ",., 5H 45-1 -if, .,,, 410·] 

"., ". ~l3N .. ,,' "" Abo •• I".d./>.o .. d .... btl ..... Fib,. 51'''' 8 r""'/Iq. In. 
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52 fLEMING BROS. 

COMPOUND GIRDERS--
Safe Distributed LOilds in Tons 

,±±x Wel,h, SPANS ,., 
'00< 

h'·/~· ,.. ,. I I I 
~ ... f lan,. II><. II 2D ]l 14 14 
,wo,...I ... Plat .. 

Fo. not •• tllotlnt I •• _. ,n par' .j. 



FLEMING BROS. 53 

.. nd Dimensions and Properties 

IN fEn Ho"'u' 

" In . rdo _. 
Hoduluo 

0' S.,,'on .-. 11 10 11 36 140 « 

6O-,1;w no 47· ~ t" -(I 14 3064 11.·4 

S4-1 51-1 4H 4Hp'·4 » 1 1735 UN 

101 '406 Ie-. '''''110- jI., nll UN 

I) n· 12·16Ni 5S·) 45~ 4144 436·1 

14'3 6'10) I$.o~, O"~'~~"~'~'I~~''''~=~~'''~''~I .5.,1-;;9 S1.irso.7 ~H 34·1 lOI.S lotH 

5'.,,"51:-' 49'4 41-8 3406 1597 It'·' 
SHI~, 4S} -;a:: 1',C,.C.f--I·--'"O"",.-·I-C,c,O •. O,- ' 
47 ·1 +4-6 41 ~ 18·5 1131 211 ·1 

1n.19/.i IH 75-9 U ' 56·4 5118 SIH 



S<f FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distributed Loads in TOllS 

for no ... r.J~;n, 10 .bo ..... p., •• 1. 



FLEMING BROS. 55 

and Dimensions and Properties 

IN fEET Hod~I~. 0' S.«lon 
0 - 0 

)7 44 lf4-1 

U7) ",.) 

14tS 111-1 
5o.i 46-5 41-4 40·7 )8·) IN - "",==--1---;:,,;;-;,,- 1 
~H JH 36·' JH ~ lB. -~"::::",--+-:O,,O,c .• :---1 
31-8 )'·1))-6 JI.5 ~lH _C"C.O,- II- O,nC-:.,'-1 
15Jiii )0·4 11·6 ~ 12-5 I J7l 111 ·' 

A/Ioo-I/NdJ ktod .... &tr_ fibt-. SUUJ e T_/oq. II •• 



56 FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distributed Loads in Tons 

1~':':":'~"~':'":"~"~l l 321·1 

I~'C'C"~'C"C'~'+":'::"~" _'_'_'_'_ -_- -_- -_-_-1_=,_,, __ "_.' 
Ihh10 lax I 1",0 114 101 UO 86·0 

1 ~ . h10 IB~I 2)5·4 III tI"I~ 81.0 14 

14 ... ,0 18_1 220-1 IOJ 9r-o 82-0 1+5 "·3 

1~'C'C"~'C"C'~'+':'C":I~_:",,,-·.~t4·0 8+l)IM 68-0 63-0 
14.6 ~ S7 14 . 2 l~a RI •. dl • • In l~ 101 

IhhS7 14. ' . 259,] 124 rlo l~90'7'J'2 

::::::: ::: :1 ~::: 'I;~ :;I~ ::::~ 
IhhS7 14 . ' 187·8 s.', H 'B '7-4 61· 56" 

Ihh57 '4 " 1 17$·, ' 1~5 ,,-0 6l. lii4 51 '] 

Fo. ",,0.. t.r •• ;nt '" 01>0> .... p.,_ oi. 



FLEMING BROS. 57 

and Dimensions and Prope rties 

IN fEET MO"'.M •• 'n ... '. .-. 
Modulu. .. 
Secolo~ .-. 16 21 lO In l l4 ]I 

lH 1'- 17'~ lS_ I I'.:!...~C." il_-"--,C",,,-+~,,C,C.,--1 
I II 105 ' 114 701 

9O-O1~ 7'-0 13 66-5 59·0 1617 4le-4 
79~ 71-0 ,.,{I 64 $6-' SCH )085 lIH 

::~~~::.~ •. ~o:~,:.~~,~ •. ~o'O~~·' __ I_CHC=·'C-I __ O"='"· __ 1 
1 ";;'a;:"c'l"~'·~"i9.o1-:;H 1145 107·5 

51 S4 I SO-C ,...-, .!;.l"o:I--o":;':;'--II--C:"'~· '~1 
'H 87· ' / -j " '4 71-9 ' 7,' 41) 1 4n·' 
16-1 7/ - " .j 'N $B -] jH lIS) l1H 

68'4 6H 19') 55 · 50-7 45-1 1749 lll-l 

I(;G:"I 55 .7 5N~ 1C.~,c. ~,,~.,I--~,,".;:,~ I--;,;,,;: .• ;--1 
51-7 +8' 1 44-8 iO'~I~ It57 1$1-5 

47-11 ,....) 41 ' ) 37-0 11-1 1775 11H 



.. FLEMING BR as. 
COMPOUND GIRDERS-

Safe Distributed Loads In Tons 

·fE· W.I,h. 
SPANS t::: • 

• 'OtlS/04. I~. '" 16 1'1 110 
Two JoJttt flan •• '". n ,. 

l'Iate. 
47.j 70"~ s;.; --14 _ 6 _ 51 14 " , ,~. 51 ·, 

14 "."" 14 . 1 ",., II. ly,"ldlo. 

14 . '.46 14 x It llH ... ... , "., 
14 • • " ", 14 x Ii 113-7 '" ')-1 IN 76-/ .... ----14 . ' . 46 Ihl 1"-' "., .,. 7H ... , .... 
14 . 6 . 46 Ih l ,,,., m ... , " ·1 ... , ". 
14 . 6 . ... 14 " I ISH ,. . ..., ... 51-1 "., 
14 . 6 . 46 14 ·t I'll<] n·' .... 51 -1 ... 41·7 -- - -- -.. -I4 x st x ..o Ihlt .... , .. ~ "., ~, 72-7 ... , 

14 . 51 . 40 Ihlt 18H .H n ·, , .. " . .... 
14 " 51 ,, 4(1 11. I In., ". ... ". ... " 14>5t_<IO 11 _ , 141-5 ". ... " . .,. " ~ -- --<H 14 .5t" <40 Ihl IlH ". ... ". 
14 " 5, ,, <!O Il _ t Ill-I ... 1;0 .,. ". '" 14>< 51_ 40 11 . 1 11)-<1 .. , " . ... ,., n·, 

FM 110' •• ,.'alin, I. _ •••• "., • • 1. 



FLEMING BROS. " 
""d Dime nsio ns and Pro pert ies 

'" FEH Homont Hodulu l ., ., 
" a »1" ,. ~ Inerol. s.<.Uon 

~. .-. 
~-:;o:s n:;ml94 1597 1 1l ·G 
-

'N~ .. , .... 78·4 .... ,~ 441 ·4 

72-' 6", 63-2 ml-SH 49'7 ",. In ·' .... 59·9 ll. SB 47·8 41·6 "" 114·0 

55·' SI·, .,., ~ .,., 35-9 "" 111·7 

- --
47·5 4401 ... 37-5 lH "" l11·G 
-
4H ." ". U8 ". "'5 111 ·1 

39-3 1,,5 ,. ~ 16·5 ,,,. IfI ·1 
-
61·5 ". 53-3 "' . .,. 41 ·6 , .. , 1,.·, 
-... ... " . ~ .. , lH "" l U ' 
-". 44·0 41·0 " )1·' 19-9 1834 llt-l 
- --.,. ". ". 

~~ 
1511 "5'1 

". ,.. " 18,) 15·1 ns, In· ) 

" ". n· 1H 12-<4 111l I6I 'S 

19-1 17-5 ,,., 1 401 "" 144'7 

Abo •• loan ~H<1 ... E..., ..... Fib .... S.,oa /J TON!"". in. 
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60 FLEMING B R 0 S. 

COMPOUND GIRDERS-
Safe Distributed LOilds '" Tons 

'tt' W.l,h. 
SPANS ~, 

,~. 

• 'onl/t<I.rn, '" 14 1" Two )01 ... Flo .. ,. Ibl . " " U 
Pl.," 

1)><5 . lS 11 . Ii 194>7 - :7. 7."0 7, ,2 ~. ~t<ll •. 

IlxS x]S IV 11 114>1 18,' " ·1 6N 560l 
-- - -

13xS,,15 11. I 15).9 7H 6f.! 59·' m ... 
- -

13 " 5 " 35 Ihl Ill·' ~., 56'4 ,., 45 · ' ... 
1) >< 5 >< 35 11 >< f IlN 58·5 51-1 45-$ "'. 31·1 

1) >< 5 >< )5 11"i liN 51-5 .,. "', J'" 31-4 
-

13 >< 5,,)5 11 >< ' 10),0 46·5 ",., 36'2 lH 19-6 

11.6><54 14 x l ,." Tiy eto f dla. , .. tH -12", ,, 54 14 " I, lS3 ·4 '" fl · .. "., 16·3 -- -
12>< ' >< S-4 14 x 11 n,· .. '" .H .,. 14'6 6'·1 

11", ,, 54 I .. " I lOS,' n ·. ".j 72·5 ~, 51'·2 -- -
11",,,54 Ihl 181·7 .,., ". n·4 ... " .. 
n ,, ',,54 Ihl 169-8 73-6 .... 57-) 51 '5 .. .. ---
11.'.54 14 ><i 157·' ". ". 51-) " 41·8 

IhtxoH Ihl ISH 

For ....... ,.I.,ln,.o al>ov. ••• ".,, . ,. 



fLEMING BROS. " 
".d Dime nsions and Properties 

'N fEET Mom."', Modul" • . , ., 
tnorli. 5.«io" 

" " U H n " . -. .-. 
----
59·2 5407 ",., 47·4 "., lH 1114 lU·1 
-- ----
52·0 48·0 4H .,. 37·6 " IBil 1)3-1 -
44·7 ~I ·l l8·) n· 31·4 ". I S II 101 ·5 ----37·, H·B " 19·1 '" "" 169·~ 

34·1 31·5 19· 15-9 n:7 ",. IJH 

lO·' f;;:; 1'· U·8 -lo.i ." l:n·, 
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12 . 8 . '5 12 _, "., .... 4'·) ·U·' I f ·, 

12 _ ' . 54 10 . Ii 154·4 '" ets f' d l • • 70·, 

12 . 6 " S'I 10 .. Ii H I ,) .... " .. --._-
12 ,, ' . 54 10 . I 11H ... SU 51-' 
11 . 6 . 54 10., 11S·8 " ·1 ... SH .. , 
11 . 6 . 54 10 . ! 101·1 ,lot ~ .... r..:i 

--4H - ~ 11 . 6 . 5.4 IIh t "., SU H·l 
-- ._-

+!.3 - ~ 11 . 6 . 54 10 ·i "., 50-' 39 ,) 

12 . , ,, 5'1 10 ·1 81 ·' U·' "., 34 ·, ". 
rM .boo. 1 ... <Is .to _6 OIl • ufo ...... kinf W ... of 
10 ' .... " ' rq",,.lodI. l ... d • • :o ,lf~1 o( zi, ... , Ii,.. 
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' "" Dimensions ' "" Propert ies 

• M04ullof 
IN fEET !~ h<:tlo .. 

H .-. 
n i 14 1 16 ro 

D " " • Gird, PI ... .-. Brud,h 

,.,.. ,.~ 61 ·7 Ul ~ . .... '''' "'. I8.J 

5~ sf. 4)- ) IN 1105 1)14 I,,,.) ,1-1 

~ 4n "., 1H ,m , ... ) ,., 
- I,,",", ---... 4' -1 )5-1 1111 •• -
41·1 K·' ... I"·) ,., 
-- -

1 1)),1 K·' 11-1 '" 
,., 

- 11.". - ---- - - -----
lH '" I II·) •. , ... , .. "., ". ,,. JJ.2 159) 1m:; lB·) 

". 7.:'. 42-5 
.., J/., 1)4) 'IS-' 15·2 

-• 41-1 ". >0, '" 'SI'" 12" - 1'45 J 
---

~ ". )1" ... ,., 
Ii;) n. - ." IlH ,. 
I~ 2'·2 

-
'" I 1 I f-) ,., 

C- ---
>0' 15-5 . " 106,) , . 
1',1 ". '" 1m ., 
.... NoducOfd 110 lHP"" dtfIKtlM wldN~ IIJ25111 of ",. 
_0. f .. G_,.I Nocu .... POt •• 1. 



11 8 FLEMING BROS. 

COMPOUND GIRDERS_ 
Safe Distributed Load$ in Tons 

I_'"'"'C':':~=-_I.""C':I,- eo'6 46·. 4H ~ 12·' 
Ih"'~~ to,. 71·0 40·6 35-5 1t·628·5 

l-c::c:C,o'c:";:;+-;C,C":::' :~: :=, ... t.:: '" 
I-o"c':';':'~";-if-.:·~'~' -I ~":;' ---- -"-' -'-"-' 

tl " 5 dl ,., 88·0 54·S 47·7 42-3].8-1 

I l~S,,31 , ,, t eo'l l~ 41-7 mlH 

I _""C':'::':''':'I,-,.:.~t'- I_':'~'' _'_'_' _'_H __ '_".' _"_,, 
Ih5dl ht &5·0 )7., 31·7 l'H 26,] 

tl " S _ 12 9 ~ I 57·4 ll 'O 18·0 14" 12'4 

Tho aboY. l.,..n.ro bosH "" • .",. _.kin, . ..... of 
10 toft> .... ""U,," i""~. I.Ndt '" ,i,hl of z!,_z .. II,.. 



FLEMING 8 R as. II. 

,,' Dimensions a nd Properties , 
Moduli of 

INfHT ~~ 5.«lon .-. 
n "1"1"1" 

U 
f" 1 "" n r I.d. PI ... .-. B ... d.h 

n ·} Sf.! ~u 4i-O:lH' IN 1541 lOS' 18·3 

m~Gi. 28·8 15·0 
- I""j"j"i":) --",. 11· ' 

I7."i n:i 19·8 15· ... 1""j""jU ,., 
1m 11·2 ~6-S --

112H .. , .. -- -- I~ lH 1J.4 '" H -- - - l--;e:s --
1I~1f"7 

, .. ,., 
1-- - 1--- l-.s:i 14-0 »2 ... • ~·s 

'" ,,- 4 1-5 )S'8 1,., v·s 1lI6 In'l 18·) .,. ... , ,.., " 1HI " .. I~ IS'l I,.. - I:~ - ----- i"iW --n. ". . .. 12-1 ,.. If,; ". m ~ , .. 
I~, "., on 10206 •• - -- -,;:; 26'S n> .., H - _. 
"., lB·' '" n. ., 

- ~ .... IS·' '" H I a ••• tduud ... b.p d>o dotI«t'- .. Ietdn Ij3l5th., .... 
'I'In. lOt Go"" .. No .... N PI!" ~r. 



120 FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distributed Loads ;n Tons 

'f' l~ 10 
SPANS -. IOft,/.q .l ft . '-10 "'"./1'1. In. ~-

fiance ~ 1 " " " " .,. 1'1 . ... 

10.,. » Il x It 181<0 
I~ ... i " 41 •• 

164-7 --
IO ·l dS 11 . I "., SN --
IO xh S5 11 ' 1 

,,.. .n .. 'n -- --
IO x . ~ n 11 _1 II'·, 71-1 " .} 5}.5 Q., -- - --- - -
IOx l . S5 Il x l 109-6 ... 55-' a. 41"' 

10 . I . U Il ·t .... l-iii a. ". ~ 
10 .," 55 Ih l "., "'·7 41·' n IJH 
10 . 6 . «1 10. ' t 1+-4·) 

~ ." f 
dia. 

--
10 , 6 . 40 10. I t 111-) "., $.(., --I- --Iw --
10 . I x "" to . I 111>4 ... , ,.., 

--10 x ' ,. -«) lOx ' 101 -' n. SJ.1 a ·, 4 1·) ------ - --10 . , • ..0 lB. I 9H SH 47·, ". )7'4 

10 . 0 . -40 10. I 94·, SI-O u ·, n · ~ ------ - -
10 . , • ..0 10 x i 16·) u. lJ·" " , .. --------- ---- - -
10 . ,.40 10 . I 61,. )7" n·, ,. 14·' 

r"" ..... ,.... ..... tr.wd .... uf. _u~ stress 0( 
10 10m N' _ /1OdI. 1..- .. ,I,h, 0( zi,.u,I;". 



F L E MIN G B R 0 S. 121 

and Dimensions and Properties 

"0 Moduli of 
IN FE ET ".!! S ... don 

1_,_.",_, __ 1 ~ 5, -~'~-r:'"-- I 
10 11 " " 

o.!;r I In. 
30 1: Cilrd. ,..u 

~-. Brpd,h 

70 60·0 50-1 41· ]7·0 n -I 1)61 10'"' 15,) 

4'-5 40·' 3405 1'· 1s.) n-(l 
44· .. M·' JO. 16· n ·, 
)'-5 ll ·' 27' 4 n · 1)' IU ·! 7·5 

, liB 6-3 

,,·1 ~BI_-I----1_+ __ "'_ lOB 5-0 
1H 11 ·2 481 I~-J ) ,7 

~ ::: :::!~,I':~:c::'~'~·:·:r'~:":,,J:~:;.~:+~:;::~:-
,':"C'I_':','l,':",'I_U:C'l' :""':.: 73B Ill'O 10.. 
lS ·O U ·, 14-1 10·7 654 111 ·0 1·1 -
JO. 15-411 ·4 lB· 57t 100·7 7·S 

16·' n -2 IB- 504 au , .J 
:::1'=-=1.::-'1----4- - .::.:I-::.-:+~I 

I~ " ., 414 7' -' 5·0 

It-S " ,1, J.U " ., )·7 

atC .. ducod 10 h.p!he dc/ICC.ion within f/J25,h 0( tho 
,,*,. For C.".,aI No. .. 1ft />Ilr' .f. 



12' FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distribute d Loads ;" Tons 

·f· ~.: 10 SPANS "-.. 'OA.,.".!" . 
10 conoJ",. In. . -

~I~ flon,. ii " " Jol .. Plate. 

IO ~ 5 . )O hi. 11401 ". I;;r ."~ 10 . 5 . )0 , 
" 

108-" 
=. 

n · 
lO · h)O 0., tH. 

-
49 ·5 ·'l·t -_. --m --r;;:; IOd . XI h, "., ... -_. -:;;.s ~ 10 . 5 . )0 ' ·1 ,.., SH )U 

-- i:T ~ 10 . h 30 "1 71·C' 4'" lS-l -_. -- ""i5.i" - - r;;.; IO ~5 . )O ,., ' l·t 41 -, ~, --. Jo:o 'n.S " 
, 
" "I 55-5 U·' n. 

10_", " 25 .. , .... ". ~ d;a . ~ 
IO . 41 x U h, ". 41·7 ~ -- --I ot4"4 

--~l 10·410 _ 25 h' 1H '" -- I ,I-t U-I 10 >: 4'"U " 1 ... ~ . ]J.J 
-- ---- - 15."0 10· "1 >< 15 .. , 57·8 ~ . ]].4 lI·t --. 

111-1 ----10 -4, _ 25 '·1 .. , l H lH~ e-
n.. 1"""- load •• ,. bo.N an • ~. _lUnf .Ira. <0( 
to ICNI. />0' sqUat. io>dt. 1.oH~ 10 ",hI 0( z,~·zollu.. 



F L E MIN G 8 R 0 S. 123 

and Dimensions a nd Properties 

"0 
IN fEET "' 

Moduli o f 
Seello" 

" I-~'---I'---;-;------'---- I ! ' . '"., II 10 11 14 16 11 1: Glrde. Pia •• 

SH .. ·1 41-5 )4" 1'" 25·6 ~; 145'1 ~ 
4H 41'4 14-4 11·, 24·1 21·2 n. rn::;-~ 
It· n J 11-4 n ·' I'·' 613 ID1' 1-jo:j-

1 ... }9·4 24' ) 10'4 S51 9)-, ~ 
]1· 1H 11-) 17·' 481 U' 7·5 

Ii7.J n '1 II '] - . -" - ,,- ,- --, -, ­

)S1 "'·0 I--s:o 
:m 14"!---iT 

U 1 " ·7 

lH 11·2 1)-4 " '6 " ·7 

If· 141 10,' 11.0 

U·' 11.0 17'4 r--
lli.'a jHl- --

mlt4:4 
I 

1101 100-' ~ 
'" -.. -,,-f-;:; 
45 79. ,~ 
19l 701 : 6·J 

:0 :.: I ::: 
f--'--

.,., . odIIctd to hop <lie HIlt"'*' widtln I/12S(h <If ",. 

.,..,.. ,.. Gftwul No __ ~, .. . ,. 



,2< FLEMING BROS. 

COMPOUND GIRDERS-
Safe Distr ibuted Loads '0 To ns 

·f· . .; 10 .- SPANS 
« .on./.q.ln. 

10 <on./.q. In. .-
Flon,. "! • • " " Join Plat .. >-

'"l . SO lO x Ii ISS·' ", ... i' I~ rn:o - -
9 ~ 7 . 50 10 " I .N --
' . 1><50 10"1 " .. ..., SH 

-- --
' x 7 . SO lO x t "., .... 5 1" 0.0 

797 -- 145.) 9 . 7 . SO 1O ,, ' 15"' .... 37·' --
8 . , >< )5 10 . I lOS,) ", ... t- 011&. --•• 6 . )5 10"t .. , U6 

----------
8 " 6 " 35 10" I 79·8 4$06 )8-0 

7j":i" --4H ' >< ' x 35 10 " . l'" lH ------ - --• h15 10"1 62-8 54-0 41-0 lH 11-' 
;;;r -- -

8 . 5 . 28 .. , 91'5 '" di •. 

8 . 5.28 ,., 76.l 43-1 36·' 

. " 5 >< 28 
, ., ~ 4a.i ,.., lH 

6j":O ----1».4 -a" s.18 ,. j 55·' 41-1 17-1 

I x 5 . 18 ,., SH" ~, lH U·' 13-4 

T ..... ". •• loads .... I>.oH<l "" • uf ........ ;nl ", ... '" 
10 I0Il. pc. squ."lnth. l ... d. 10 ,;,ht of ." ... ,. Ii"" 



IFLEMING BROS. 125 

and Di,menslons and Properties 

Moduli of 
IN FEET .. .!! S.ctlon 

1--"--'1--,--,--1 j i ~-~I In. 
,. 16 .8 10 11 14 ... Gird., Plat. 

r-x Ilreadth 

r-I-.",c.,ji·i7..r..s.o 41 ·1 ).4·7 9)7 156·1 1309 

55·1 *r~, lH le·' 13-6 637 IIB !~ 
• .-o":;;i .n-.fn:i 11.~ ·,," 506 " ·5 6·8 

lH n ·15·5 10-7 17.1 ·~ 387 77-5 H 

n~ 21·8 IN m l~ ~ 
-;s:;!"if.',111 .2 15-4 21 ·0 17·5 47S I---;s:a ----.:I 
)6·7 )0·4 1~·0 19·5 16·1 IH '" 77·' ., 
- - -----
n · N·' '" 16·8 n·' '" ... , ,. 
- - I~ 11-122-1 17·6 1403 '" 

,., 
1.· 18·S 

f-
ill 50·5 ,. 1406 

It.,'riil -----"., 1.., 18·1 15·1 .. , 81·0 ,., 
--1i6.. - l--;w ---
)1 ·) "., 16·6 IN '" ., 
- - Is;:; U·' 11·4 17·7 14-1 , .. " -- -- 1---;'-; n- 18·1 14-9 m ,., 

" ~4 11·2 '" I~ ,. 
'ro rC<luc.d to kHP Iho <kf!«tion within Illllth 0( tho 
,~" . For Go ..... 1 No ... '" pa,. y;. 



126 FLEMING 8 R 0 S. 

FILLER JOISTS-In accordance 
Safe Distributed Loads in Ibs.fsq. ft. 

----'-- , 
.! {II H' -. • • SPANS 
~: .~ 

W ol,h. -. 51 Fill., <> 

'"", of )01 .. ~~ " " n 
lbo. sq. f •. - --r-I. , . , ,.", , ,. 

--- - --r,;.-I., ." .... , 
" I. , ." 5-n , 
" "" 

r;;,-
I . , ." ,.., --,- ,. - r------- - --r..;-I., ." .... , 

" ,.. ." Hl -+- " 
.., ~ 

7~H"S ,.,,, ,. 
---------- -

7 .ljx15 .. ", , 
'" '" - --~ 7 .lj. U ,.., , 
" m 

7.1j. . 15 I·" --,- ,. ~ 
. 1 •• IS . .., , 

" on I...-- --rm 7 . 1 • • IS ,.., , 
" ,~ '" .. , ., .. ", , ,. 

'" 
r;;,-.. , . n .. ., , 

'" '" ~ ~ . ., . n . .., , 
" ill '" '" for nou. "/.(jn~ '" .bo ..... _ ~ 

Sft p.of~' 114 .. 14 for N.u".' oxi, doptlu 
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with e:.5 .5. 449, 1937 
ror Fill e r Joists embedded in concrete 

IN fEET 

" .. ~!~ 11 \ 18 1 19 1 10 11 1 14 

"" ~ ~Il Ul lruli6nam I9i"I"6O 
-
~ 

- - 1m; - - - ----
m m '" ... '" "'" '" ". 
~ ... "" '" r,;;- '" ". "" '"' ". 
'" ffi '" no 

~ "" '" '" h77 ,% 

'" -i '" '" '" ". '" '" '" '" - 300 161 
- -----

'" no llH '" '" ~~ '" 
"'" '";iI 375 In 192 ,~ '" ,% 

'" 318 no 289 ls6 '" "" 185 153 '" fnl
l
-182 --;;li8 ---

'" '" '" 158 1)0 ,~ 

300166 - -'" 
fm-1-Hl 

~ '" 19) 159 '" ---
'" n. '" lSI 121 "" '" ~~ '" 
m 178 1~2 11l 188 '" '" 136 113 " H~lli ---
'" )18 In '" '" 156 119 ,,. 

t.i9 ---
'" 17~ 239 1 1O~ ". 114 III " 
'" lH »4 179 ISf '" '" '" " '" lo;,d. '0 rilh , of zll·UI liM 0 •• for .po ... 

I· .. ,.·oIlon32d. 



r '28 FLEMING BR OS. 

FILLER JOISTS-In accordance 
Safe Distributed Loads in Ibs.{sq. ft. 

iIUr' .~ ~1i SPANS 
~ ~ , 0 

Fill., II Wel,h, 
o. -, 

1_' 
<> ~~ 

J I" of 1<>1 .. •• • " __ ' __ lbo .• q. It. uu u, 

." ." '00 I ,. ,~ 

1".- --• , . " .. ~ I " .~ 
----- - --

.d . " .~ I " on " . -, , . 11 ,.~ , ,. .. , 
'" . 11 "'0 

, 
" 

,., .,. 
------ -, , • 11 }'67 , 

" 
.,. " . ----

'" .11 '" I ,. 
'" <I. 

'" . 11 .... I " 1m ... '" ----
'" . 11 )'61 I " ". m '" ----
S Kl tx 9 ." , ,. ,., ." 
5 x ll~ 9 '" 

, 
" 

1- m , .. 
----- - --

5 . Ii" 9 ,~ , 
" ... '" '" ----

5 . 2 •• ' ..,0 I ,. ... '" --- ------
S"li,,9 ,." I " -, .. '" 
5 , 2, . 9 ,~ I 1--,.--

'" ~ , .. For ""to. ,..J.tin. '" .bo •• ... p.orc ~ 
s •• POI" 134 '0 I~I for N.u, .. 1 ul. dtpth. 



FLEMING B R 0 S. '" with 8.5.5. 449, 19]7 
for Filler Joists embedded in concrete 

'" "IT 

" " " " " " " .. .. " f;;; - f.w '" m '" '" '" '" '" b m ~ ,~ no ". '" '" '" '" '" - - ----
'" '" m '" '" '" on '" '" " 
'" ~ '" ". '" , .. '" ,~ ". '" '" '" m '" '" -ifr '" '" '" ~ ~ 

'" '" '" , .. '" '" '" ". '" " -- - - - --
'" '" , .. '" '" ~~_'18_~ "" ~ '" , .. ,n ". 139 12l~~ ~ 
'" '" '" '" ~ 
'" '" , .. '" ~~~ ': '"""iiO '" 
"" '" '" '" 'M 144 128 II~ 102 " '" '" '" , .. '" In 1011 97 87 

-'-'-

'" ~ '" '" '" '" ~~I '" " 
'" "" on '" on ~~~ Bl c-1-;;; ". '" '" '" '7 U 

IM<Ir 18 ,I,h, of~ir·ur Ii". .r. f., _n, 
"utor,tII,n lU. 

, 



1)0 FLEMING BROS. 

FILLER JOISTS-In accordance 
Safe Distributed Loads in Ibs./sq. ft. 

--'- ; 
-III ·ff .- o~ SPANS 

~~ ::~ 

f iller W.II~' go ~i I-of Jol .. 00 
U~ • , 

loll< lb • . • q. It. 
UU 

-41~lf x '. 'B , 
" '00 

41 ~ l fx6. '" , 
'" m '" 

+!><lt~H 1·17 , -,.-- , .. ,~ 

---
41-11"61 ,." , 

" '" , .. ---
+! xlt x61 '" , 

'" '" '" --_. ---41 "ll x 61 1·17 , 
" ... m '" --- - --, .. . " ' ·00 , 
" '" --- --- -, .. ." ' ·00 , 
'" '" --- --- -, .. ." Hl , 
" ~ -, .. . " '00 , 
" 'M 

------------ -, .. ." ' ·00 , 
" '" --

'" , .. . " B3 , 
" ... 

4x llx S '" 
, 1-,.-- ~ '" --- --r,., --

4 x l ~x S ,., , 
" '" ,n 

4 . It x S 1-67 , 
" '" 'm , .. 

fo< nola ,./~j", 10 .bow. _ P'" K 
S • • D' ~" 134 '0 14 1 r .... Noutr.lui. d'DI~' 



FLEMING BROS. III 

with 8.5.5. +19, 1937 
for Filler Joisu embedded in c.onc.rete 

IN fEET 

• " " " U 1 1-4 " " " '" 
'" 1m ". = finl6i' i4i on 00 .. 
'" iii '" '" ISS 134 '" '" " " - ;;; '" '" '" "" '" .. .. 

ill - i-
'" .. on , .. '" '" .. ~ -

"" '" '" 
,., 

'" 
,,,. 

" .. 
-- - - - r;;------
214 In '" '''' '" 
~~ '" '" ". , .. i57 iji III ,,,. 
"'" '" '" '" '" , .. ~Il'.~ ,,,. 
166m ". .. Irn '" " In 116 10) 

lSfi m "" "" on , .. ~~' .. llO~ '" 
,., 

'" ,n 11' 10~~ 
",Ui ". '" on '" 
281 ~ ". '" on '" ~~-,,. tm; " 

---1-"" , .. '" .. -1-195~ " '''' '" " ... dt to ,1"" o(zi,.u, Ii ...... rot_ 
' ....... !/'Ion n.I. 



132 FLEMING B R 0 S. 

FILLER JOISTS-In accordance 
Safe Din ributed Loads in Ibs.J5q. ft. 

,.--L.. 

-Ill If .. ~ -. 0 , SPANS e: , . 
f ill . r I, W el,h. . " " <> ~.l! 
jolt< of )01 .. 00 • , • 
-~ '~ 

v. 
I-4"1, 5 2·50 , ,. .,. 

~~~ ~~~ ~-

4. lid ,." , 
~ '" 392 

-
4 . l td 1'67 , " I-

.., 
~ 

,d '''1 m 

, ,. 
] . 3 ><8. l '~ , 

" ~~~~~~ 

] >< ] . at 2·83 , 
" I-

'd "'1 m 

, ,. '" 
]x 1 d i )--40 , 

" .. , 
h l x 8i 1·83 , ,. ~ 
~~~~~~ 

h ,. ,,4 '00 , ,. .. , 
~~~ ~~~ ~-

]x Ilx 4 '" , 
" "" ". I~ ~- ~-

3 >< 1 •• 4 I -J] , ,. '" ". 
~-~-

]x li. 4 2'67 , 
" '" 

.,. 
-

) . 11· 4 ,., , ,. 
1m -". 

J . II_ 4 ,." , 
" '" m 

F", ...... "J.li~~ 10 abov • ••• _. 
s •• pa, .. 134 I" 14 r", N. utr., .. I. d. pt'" 



FLEMING BROS. 133 

with !!l.S.S. 449, 1937 
for Filler Joists embedded In concrete 

IN fE£T 



r 
13. FLE M 'NG B'_O~ 

S.,; ' , ,Lo • • :1:",." •. n. 

m Con_ 
i!' ~"" .. .. :~. SPANS 

eo •• ,. , 
, I" flU •• , Inch .. Inch .. 

lob. I ~·"· 
I h . . .. ,.., , 

" I h . . .. . ... " I'" . " ,·n .' -" , ..... ,.., , 
" h . . .. .~ , 
" h . . .. ...':" . 

, 
" 

, 
h" . " '"', , 

" ,."." . .., , 
" I"'~ 

,."." ,.., , 
" 

, 
,"" ." '"'" I 
,."." . .., , ,. 

I "' I"~ 
h " . " 

,.., , .. 
" .. , ." .... 

" ," 
~ 



FLEMING BROS. IlS 

with B.S.S. 449-1940 (revision) . 
for Fill. r Jolsu embedded in Concret. 

IN FEET 
D.p'" of 

N,u".1 A~ I' 
from top of 

" lt~I " "" "I" 
Conero" In 

Inchu 

-;;;~~ '''i;~I;o; Vi '" '" ,~ 

•• m ,« 1~~r '" '" ,.,. 
115 ~~~ all>! Ia. 151 m 

, ... 
517 SI]" lSl lll IlS<I~ 176 ,W 

'" 361 )I' , 
~~l~l 

I" 141 '" ,.. 1)0.65 '" lOt 188 "9 I~ 117 ,." 
'" ~ "'''~ .. '" "'fili ' " J.l9 ... ". ~~ ~'" 1OO 165 I " H I .. '" ,,« ~~ In 146 f n ,~ 

m~H' '" 
Itl I 1-91 

176 n7188 , 
" 

, 151118 1-76 

n. ~ " InlH , 1)0 .. 1 '61 

147 JOl " • If) 188 f7 I~I 118 , .. 
iiil5l:nt ". 175157 141 117 " 171 

16I:n4lOS '" 16114 5 III 101 n ,.~ 

f<j, NOle, "la,jBf .. ,bo •• 'M /uf' ~. !.l.d, 
",~.ofd,.nt U ...... {D' ",,,", " •• ," th." nd. 

.. 



1)6 FLEMING BR OS. 

FILLER JOISTS -In accord ance 
SOlf!! Distributed Loads in Ibs./s q. ft. , 
ill 

• n' 0.., Centre. 
SPANS .r.t. ", Cover. jol.,,_ I W,", , , 

F,II.r 101 .. lbo. Incho Inch .. • j " Join sq. I •. 
~;C .d ," .00 , ,. 

----
." ," ." , 

" SOl -t15 
------- -

." ," .00 , " ". 51 ]13 - sui;;: '" , " BO , ,. 
-------

'" . " ... , , 
" '" 18141 

-------- ---------, " . " 1-67 , 
" "" .,.m 

- -,. , ," 5-50 , ,. .. ,,.'" 
------- -

'" , " •. ., , '" ... 39<4315 ---------
'" ." ].61 , " "" ,., '" - -
5 ~ lt · , .." , 14 S41 4)8163 

---- 1~l m hlt · 9 ,.., , '" .~ ---------
S.li· 9 '00 , 

" ~ 176l ll 
- -

5 . 2 •• 9 .." , ,. .., 
I~~ 

5,,21 · 9 ,.", , 
" 4111 )s In 

5,~i:9 --- - --------
'·00 , 

" m """ Coner. u floor may hh.~n<hC<lb.''''.", Fil,., '0;' II; '(>II' 

c .. ,. d' b,h "0' I ... "'~n nov".1 ax;, dj ... n<~ e j,. n +", 



FLEMING BROS. 137 

with 8,5.5. 449--1940 (revision). 
(or Filler Joists embedded in Concrete 

IN feET 
Depth "r 

Nou<r.1 A~I. 
from top of 
Coner.,. In 

Inthe> 11 13 '. )15 116 '7 18 " N 

4l7~ iii 11791~5119 19~ 17~ -,,=,"I--~,=,-,--I 
H7~ :U7~ 1971~4 ISS 1390'0":I __ c':-"":-:-__ 1 
~ ~ ~ 201 ~ ~ ~ C"'=j'C'C'I--c':"o"'----1 
370 liS 171136208 IIH I 147 III 2·74 

3CH~' 114 195 171 151 US II I O'O":~--:'c"'o':-- 1 
184241lO8l8116014111111101 1'42 

HO 191 15012181192 170 ISli'''C''1,",C,i-- O,7,.'----1 
l7) 1~~rm1~ 136 1111:":;.lc .. ~I--"'":';'--1 
131201174 15 13 118106 'IS as 1·01 
- -
305 260 2241"511721152 136 Ill1,'C":I __ C'C"'c' __ _ 
280139 2051i1911571~ 124 111101 1·18 
1611lli .93 168 1471il :"O,'I,~",'r:.:,I __ C,C",:,'--__ 1 

2711iii 2OO~5 ~ 1]6 ~::"~' jC":I---~'"7":--1 
Ul I98 17IjI491l1 1116p(H~ 83 2-00 

IIJ 181 1561i3, Iwlio;r 951 85 , ·87 

~r No~. r~lal;n, to abo ... eo p.,... wd. 10 
fj,~. o(%i,.u, lin •• re for .pano 1""0< ,han 314'. 

, 



r 13. FLEMING BROS. 

FILLER JOISTS-In accorda "" Safe Distributed Loads in Ibs./sq • ft. 

:lOr' eo.- Conte .. 
SPANS eret. ., 

CO"",, loi .... 
W,. of , , 

Fijler JoUt lb •. Inch •• Inch •• , • • 101" sq. It, 

41 ' It ~'1 'B , ,. S58 +41 
------ --

~l ~ It ~ 'l ,.." , 
'" '"'''' ------ -

4}" rf ~ 6i 1 ·17 , ,. S51~ 11 335 
-

41"'td.( '·B , ,. ~Sl 157 
--- --- -

it"I"'1 '''' , )0 Sill '1<4111 

if ~ 11 " '1 1·11 , --,.- 1437 ) lSll>5 
-• ., " '00 , ,. ~, 

------ -• " ., ... , 
'" "" ~ ------ -• " ., Hl , 
" 470311 -• " . " , .. , ,. SiS 00 

------ -• ., ." .00 , 
'" '" 436 ]45 

;ii -• " ., N) , ,. '" ". 
• " I'" 5 ,.", , ,. ,« 41&)29 

• " II " 5 , .. , 
'" ." '''' ,.. 

• . Itd , ·61 , 
" '" )0)139 

CO"" .... II",,' m~~ I>c h.unchtd be ...... " MI., ~I' ,,:con. 
c,"" dtp,h n o t I ... "'on ..... ',.1 .. 1. di.un<o,i •• n + I', 
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with 8.S.S. 449-1940 (revision). 
for Filler Joists embedded in Concrete 

IN FEET 
D.~.h of 

Neutnl Axl. 
"om tOP of 
Concre •• 'n 

Inc he. I D~'lllI4 IS I ' 6 1 17 1 18 

358 %14'111191IS,li4Oj~li~,,,':t~~~-:"C·c':'~~~~1 
mwn419116SI+4I~'16~'ll;'OO 1·09 

21 ' 4188 160 11B 110 ~.!!:;~"~I ~~~~":'·J"c-::_-_11 
18') lalOl ~ 148 m ~ IDO _~=I __ C'C"::" __ 1 
lSl os ~ 149 It' II ~ ~ - I---;'C·'o''--I 
114 In 149 127 110 ') 1M I·U - - - - - - - 7::1---:-:::--1 
378 lit 261224 19] 168 14 III c' ~"J---"C·'C''-_I 

m 167 224 ~ 1(,5 144 12 ~-::' :;1---":::·"::---1 
300 49109 118 154 114 II 104 93 1-14 

'" 143 '2111178 ISS 117 ~ - I-----"C·'C'- -I 
279231 ~ 16 ~~~~_I __ ---"C'C' __ I '" '" '" '" '" '" l' =;I-----;:,.,~''--I lUlll 18S 158II~U6:~9 104 911- 8:l 1·95 

110191160 136 118 lin 90 .::::1-----0,0.,,=----1 
1'1<4160 11S 11 5 99 96 '·68 

~, No ... ,c/ •• ;n. , •• _ ..... po,... IAado ,. 
",hl of %;,.%1, line or. ,., ./>*'" t, •• ,", th." 32d. 

, 



r 140 FLEMING BROS. 

FILLER JOISTS-In accordance 
Safe DIstributed Loads in Ibs./sq. ft. 

Con· eucre< 
crete of SPANS 

Coyor. Jol"., 1_,,_ 
Fill., 1 1o~:·I~f.. Inc~.. In<~.. _' I __ ' 
jol.. i"':'O'C· 'C··~I_-:-_ 

~ l!.S 2'SO • 2~ 56-6416 

4 . It·S ". " 
~ ~ I t. S 1'61 1 )6 ~" ]Ill 

1~'--'::-i--,-';;-1-~---':- - --
3d ~ 81 .·25 2 H SOl 

3 . 3 .81 ) ·40 , ." 
}x] >< 8. 281 2 36 ~33 

-I-,--I-~---
]~3.Bt ~'15 1 H 4U 

1 xl ,, 81 )·40 S06 ]12 

h hBt 2·8] I 36 41631] 
1-:-'-,--71--=--!---,;-I--7.- - --

l>< 1." 2·00 2 24 Sil ln 
I-"--.::'--:--I-C-::-- - - - - --
hl •• 4 I·W 2 )0 4SOHI 

'~:';-I--;;;--------
'T><I •• 4 I,)) 2 ]6 5S71B7285 

--
h li. 4 2-67 I 18 404296 

I-"--.::'--:--I~ - - ---
1~ lt.4 1«1 I 24 5IS1SlI16) 

) ~ lt.4 1·60 1 30 456311 23) 

ConCT.,e floo, mal be h.unch.db., ..... n fm., JOi'u; con _ 
".,. d.pth no' I ... Iilan n. utr.lui, di".",. li'on + /". 
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with 8.5.5. 449-1940 (revision). 
for Fille r Joists embedded in Cont rete 

IN FEET 
Dep.h of 

N.~.nl "xl. 
f,om .op of 

13 j 14 ,. Cone,. " In 

• • " '~l;' " Inch •• 

'" '" ,~ 169 141 III 11)4 " 1·61 - - -
17111~~!~H III '" " 1·49 

II I 183 148 111101 " HI 
- - --
'" "" 147lM In 146 I :u 110 .. 1·10 
-
m~!tI57 

---m 114 I 15100 .. 1·96 

m 161112 175 147 '" , " .. " 1·8S -~I m IBl 2B 188 158 " 1·65 

'" ~ii2i51fu '"' " 1·55 
- - - --, .. 189 153 127 ' W " , e 
- - - -
'" 229 18S 153 '" ~~ 1·65 

- -, .. 
~~It '" 

.. 1·51 

'" 113 139 115 " " 1·~3 

- --- - -
227179145 110 ,ao 

~ 
I·~~ 

---- --- . 

l~ l~f~I~06 " 1·30 

179 HI 114 9S 1·23 

f., N ••• • .. I.'inl t. aboY •• n pa,. ~ . loads • 'I,h. or.lt-•• , lin • • ro ro, .pons r,~.t~' thon 1101. -



r ,<2 FLEMING BROS. 

CAST.IN·SITU FLOORS 
Approx. THICKNESSES in inches of 
Concrete Floors (with suitable con· 
tlnuous reiMorcement) for various 

Super Loads 

• 
,~ . Suporlm""Hd load. In lb •. por.q, ft, .. 'u, 

~ 1 M 1 ", I ,u l ~ I "' I "' I ... 
" 1 I J 1-) 1"'il17"~4l-' 

" 1 L~J 31 1 i 1 4t~St' 
• 1 I;-:~~L:... ~I ' 7 

• 31 14 41 l s I SI \ 6\~ 8 ,. 4 I it 1-'-1~16t17 71 -il 
I I ' I 4t rs- 5tlql-'-L~ . ..J8t-=-

±\' 1"1' I' ' I~I-=--=-
13' 511' 6t 171 181 1-
.. I' I" T' I-' I"FI-=-r= 

Note.-Thlckn ... of Cone . ... floon .hould not 
... 1 ... than tilOlh S,..n. 

Th. wII,h. of above floon an ... Cllculultd 
r ...... Concr.,. wo"h in, 144 l!>s. po, c. f., 

Th. abo ... tabl ...... pur.ly '" act as • luld. 
to ... Ima •• tho .hlckn ........ n. and wII,hU for 



FLEMING BROS. 1-43 

PRE-CAST FLOORS 
Approx. SPANS in Feet of pre-cast 
Concrete Slabs (su itably reinforced) 

fo r various Super Loads 

* f In41 ...... , f r .. ; O.E.F. Indl .... '.,.On. End Fr ... 

dUI,n pur...,.... Tho wol, hu and lhkkn.uu 
do nO' Indude Floor finl.k, or C.llln,. 



'44 FLEMING BROS. 

Table or SAFE WORKING STRESSES 
in Tons pe r Sq . In. for FI value s 

/ ", [ength of stan. In inches 

Ton. pe, Ton. pu Ton. po, To,," p"r , • q. In. , • ".In . , 
.". In . 

, .".In. - G,eu - Gr .... - Gro .. - G,o<. , 
$o«lon 

, 
S.«lon 

, 
5 .. ,lon 

, 
Section -

10 7·~ " "" ., .M " "10 

II~ " 
,., 

" '·61 " ." 
" 7')6 " 

,,, ., ,·57 " . ., -
" 7']1 " .... " ,·54 " , ... 

---
" Nt " ,·95 .. , ·51 " Hl 

---
" N9 " .·n .- ... " , .. 

---
" 7017 " ." .. .... " 5·84 
---- ---
" 7·24 " .. " ., "41 " 

,.., 
--- ---

" 1·11 " "84 " , ,]1 " HS 
- ---_ . ---

" NO " ,·81 .. "J] .. 5·71 
--- -- ---

" 7·17 " ,·79 " ." " ,." - --- ---
" HS " , ·76 " ' ·26 .. HI ---
" Hl " 6-73 " 6'22 " 5-56 ---
" 1-ICI " HO " ' ·18 .. 5·51 

" 
,.,. " I 6·67 " 6·14 i ,." 

SH """,Iv '" del"mlne 



FLEMING 8 R OS. 145 

(. , ST ANC HIONS a nd STRUTS 
, ( BSS Par. IS) of ~ from 10 to 119. 

t ., lun ndll,l5 of ,~n.tion in Inches 

Toni ... Toni ... Ton, .... To ...... , , ' '1,10., , .q. I ... , ' '1.1 .. . , oq.I ... - G_. - G_ - G,_ - Groll , 
$e«lon 

, 
5«<10" 

, 
S"".Io" 

, 
SMUo .. 

" S'41 .. .. " '00 181 '" H] --- - ---
I~ 

S·l ' 

I~ 
~·55 I~I~ ". ,~ 

5-" 4-4' '" ~ 101 )·71 
--- ------- - ---

" H' .. 4·44 '" '" ". lOt 

H '" 89 4-1, 104 ] ." .~ 191 

75 S·IS 90 4-1] lOS H7 1·" 
I~ l:sl '" 

7' S·ot " . -18 '" a. 
n , .. " Hl I~ )·47 ,n a, 
I" •. " I'; 4-17 , .. ] ·4] '" a, 

--- - ---
" 4·93 .. 4-12 ,OS H' ,,. HI 

---- - ---
" ." os 4-06 I I J'H '" 1-7S 

Ii .os .. 4-01 I II ) ·'9 ,,. 1 ·71 

" .·n I'; l·" I I ) ,15 '" , .. 
- -- --- --- - ---

" 4·11 .. HI '" ].21 '" , .. .. .... " , .. '" ]·17 1191 261 

I. ,,' .... I ,. ....... ....,"'tI .... or [ad "yo' . 

/ 



, 
146 FLEMING BROS. 

Table of SAFE WORKING STRE~SES 
in Tons per Sq. In. for FI values 

I = length of stan. in inches 

j
Ton. poc Ton' po. Ton. p.r Ton. ~r 

I .q. In, I ",. In. I Iq. In. I .q. In. 
; Gross ; G""" ; Groo. ; Groo, 

s....lon SKdon SK<lon So<tion 

I~ ~ 145 ~I~ 1·81 17S /'54 

III 1·54 146 2·/1 I~'l: ~ 17 /·51 

Ii 1·51 147 1·10 " 1·77 177 1·51 
1",--- - -
In H8 t~ l.w "J 1·75 /18 1<4' 
13 ~ 149 ~liM"""I.1l17' I.4iI 
1)5 1-42 ;iSii ~Im 1-71 I 1046 

1)6 B9 151 1-<10 16(, '·69 181 1-45 

s •• ,..,. ,,/ ... to h,.,ml"" 



FLEMING BR as. '" 
fo r STANCHIONS and STRUTS 
( BSS Par. IS) of ~ from 110 to 140. 

, ,,,, least radius or Iyratlon In In(:hes 

Ton. per Ton. per 0 ... p.r Toft> pe , .~ . In. , .q. In. , • q. In . , .~.In . - Gro .. - G~. G~. G~" , 
SlKdon 

, 
SlKdon 

, ... ,~ , 
SlKtlOn 

I" 
I ,)) "" H5 no HII 1)5 .11'1 

llil 1.)1_ IlOloj H. III 1-00 -liiI---:;;-
~ 1·)0 1!11 H)_I~. ·99 1) .8B 

" J .-:i9liO ---.:-ilm --:;e ---:ar-
" 4 1·11 1lD' - ,-.,-,- m --:;e ----:e;-

" 5 1.17" 11 I."iO" m ----:;;- [~ ----:e;---- --- ---- ----, .. ,." '" 
,., 

I~ ." 1--
'" 1·14 " , .. n , ." 
I .. --- --- jiii 

--- ---
'·U 111 1001 .,. 

, ,·n " , .. .,. 
I~ 1·11 115 l-OS J~_ .9) ......... --- --- ---
"" 1-19 " .. , no ." --- --- --- ---
I~ 

HI 
I~ 

, .. m ." 
'" 1-17 " 

,., U3 ." ... 1-1, " 
,., .., 

I .... do r to< ... Iw. o:wodi""" ... ( End Fbtl.,. 



r 
14' FLEMING 8 R 0 S. 

TABLE OF SAFE WORKING 
(BSS 449 Pa rs. " ,.d 17) (. , 

concent rica lly and 

, Actuo l Ol .. e. Compre .. lv. 

- " ·75 11«11 I·ll i "5011'751 1 <10, 2-25 12-50 , 
1"<, .... <1 W ork l"1 S<r ... c. -

" ' ·79 ' ·95 '·'4 '·9) , ·n "'11"'91 .. " .... ----., .... .. " .. ~ ... ' ·83 .. " ' ·81 .. ., 6-79 
----.. .... , ·78 m ' ·75 .-74 ..n HI 6-1>9 .~ 
----
" HO , ·70 .. ~ .... ' ·6 .. 6063 "6' 6-59 , ,57 

----
" ' ,10 .. ., .. " ' ·56 ' ·5) HI .... • • % , ·44 

., ,." ' ·5 1 .... "45 .·42 ' -39 6.i6 , .)) ~ ----.. 5-" ' ·41 , .]7 , ·n ' ·29 ' ·15 HI ' ·18 ' · 14 --
" 5·41 .." ' ·26 ' ·]1 ,." ' · 11 ... 6-0 1 5-96 

" HS ' ·20 , · 14 ." . ., 5·9, ~ H-4rrn ., .... . .. . .. 5" 4 W1 , . ., Hi $>64 5-59 -- --I: .., , .. ,." HI $·7C1 $ '61 5·51 $·4) $')4 

Hl $-8) ,·n $·6. 5·52 $,41 $ ·29 5· 18 , .. -- -- -
" ... $·71 ,." 5,"5 s'n ' ·u '" 4'95 4·81 

'00 ].81 $·S7 5 ·4] $·28 5·1, ... ~ " ·71 HS ---- -,or 3-57 $ ·41 S·u. 5,09 4-92 H$ 4'S9 4·42 ." 
'" ) ' H H1 , .. ~«9 . ... ~ 4' " ,." 
'" fJ.o 5·1 1 4·'1 4-7 1 4·+8 4·17 ... 3-83 H2 



FLEMING BROS. '" STRESSES for FI "nd F2 Va lues 
STANCHIONS ."' STRUTS, 
eccentrically loaded 

Sire" (Ic) Toni per Sq~ ... Inch 

2-75 I ].C)O 13-151 hOI H)()14·501 5-001 S·5016.()()1 6 ·SC 

(F1) Toni per Squ ... lnch .... .... W .o. .... 6·83 , ·81 6·79 6·78 6·76 

6·78 6·76 rn 6·74 .·n 6·71) 
6-67 6·~1~6.n 6·61 

6·67 .. ., ... , 6-61 6·59 6·56 ~ ,·51 ,·48 
----
6·55 6·54 6·51 .. " .% ' ·43 .. " , ·36 6·n 

6·41 6·39 f;v 6·H .'" .. " •. » 6·16 '·11 

6·11 6·14 ~ 6·18 6·12 .. " ~I 5·95 
1--

---- - - - - - - - -
6· 11) .. ~ .. " '" 5·91 5-8] 5-75 5-67 

W -
'" ,." ... , .." '" ,." - - -,·n ,." 'SO 5-54 5·42 ..,0 5-19 

S·S I ,.~ ~ 5·]1) 5· " '0' ,." 5· 17 f;:oo '" 
f;;j ,~ 

4·97 4·86 4·75 ~ 4·4] 
-

----
HI 4·58 4·45 Hl , ... ----
4·41 4·16 4·11 3·97 

I----- - -, .. ,." 3-75 loS8 ----
Hl Hl H4 

3·41 1· 19 



150 FLEMING BROS. 

TABLE OF SAFE WORKING 
(BSS 449 Pars. " ".d 17) (0' 

concentriu.lly a nd 

, A«ull orriCO c.. .. pru. lv. 

, " ." I ,'" I ' ·15 I 1·50 I '·75 
Incr • •• • d W".klnl Str ..... 

IiO 1 ·9] . ·H ~ ·71 4,.' .. " .. , 
-- I 3-80 '" HS .... •. " 4-31 ... 
---- ~ ~ '" 4·70 4·42 H) ) ·8S 

H3 ),61 ~ I~ 1·41 4-55 4·24 --,., N8 H9 .. , HI '" , .. ---- 12-74 '" 1·15 .·u )-85 , . ., HI -- ~ ~ 
,., 4·0) Hl ) ·11 1-81 

~ 
' ·91 . ,." ]·45 , ·m 2-5. 1·16 

' ·81 J .7J 3-17 HI HS ~ '''' 11"65 --
' -71 1-56 ,., 

'" ,@ 
l~ t·n HB 2·96 

~ 
.. , 

I~ 1·54 I H7 Hl ,." I--1-19 
-- --, .. , ... )'IS '''' ~ ----
I~ 

, ,)9 1·94 2'35 '·7' , .. I·]] ,·n ,., 1'43 
I--i,i- 1·26 '" 1·95 

"" HI ~ "75 
I--



FLEMING BROS. lS I 

STRESSES for FI and F1 V;alues 
STANCHIONS '"" STRUTS. 
ecce ntrically loaded 

s" .. , ( f~) To ... per Squ.ar. IftdI 

1-00 I 1-)5 I H O I 1-75 I 1.00 I l ·IS I ,." 
II'l ) Ton' po. Sq"". Inth 

,·n H) ).19 , .. --H ) ).27 ,., -,." ,., 1·71 ,., H. 

m 1-)7 r--
I B1 

- --

--
--

f-- --
----



IS' FLEMING B R OS. 

JOIST STANCHIONS 
Safe Concentric l O;lds ,. Tons 

• ,.H-t' A,u EfFECTIVE , . 
• ~. 

I~ •. , • • " " " Section -'14 M 7i ~ IOO lHO '" ". '" '" '" ". ---
14.' • • 95 27·'" , .. '" ". '" '" '" 21., . 7$ " .. ". '" ". W·' .,. n·, • 

.---20,7,." 26," '" '" 
,., 

'" '" ". - - - "eI.". - 6H 20'6,_" .'·11 ". ". .., n. 
18 •• ... US3 ~ ,., 

~ '" ". '" 
I'" 1 ." " .. '" '" '" ''" U'4 ~ 
II", • n .6·18 '" "., ... 62·2 .... r.;-: 
" 
., ," " .. '" '" ". '" '" '" 

" •• . ., ' .. 21 "., .. , .. , ... ,1-1 .. 
'6 · , ... ''''7' ". II· ... .... ". 45·) 

' 15.6 ... 11,)5 W ... ,9<1 ". n-, SH 

Ih6 ... IH4 71-7 .. '",. 52·0 45 ·8 1;0, 
Is . S . ., IH6 ", ... , 41-1 )5-0 ... ~ 
14 , ' ," "". im '" '" '" '" '" F", _ ... &lal1n, 10 a/loo •• '" po,_ ~I . 

• 



FLEMING BROS. IS) 

, "d Dimensionl a nd Prope rties , 
Moduli .... " 

HE IGHTS IN f EET 0' 0' S.et la n G~ ... lon 

~t:J:J~t:_ " ....... [ "" .. ""lolA_is ,- , ~-. r-~ .....-. , .. 95·5 ... , n ·. . .. I ' " nl-! H O H O 
-- 90.8 - - ~ - -- "iiI-i ----
"" " ·8 71-1 Ia·7 ' ·50 ' ·51 

61-; -
" ·2 55·' ~9·S II ·' 151·. ' ·U , ·n ... .,., ... 71 ·' ... "., ,'H IHi ,." - ---- - - - -- rn:6 - --
56" " .. ~ .. .,., 10'0 "J! ',411 

'" "., ,0-> , .. .. , W 17'4 Hl- 10;; ,~ , 

7' ,1 .. , " .J 55'1 45-1 I)·) I IH "45 ' ·n ---- - - ----
42·1 IN 1)-1 ... 93-5 ,·11 NI 
--10;;, -"., " ·S 74-5 ll·) 51'S IN 111 ·7 1-76 .H ... , .... lH ,., I-;;;c. 

'" 
' ·32 

n ·, 35-] lH ... n ·, ' ·14 .... - - ---- I.i", -... 4H .. , •• " ... 
)5-5 ~ IH ••• f--;;, , ,2) '· 10 r-- -- - ri. ,., ." , ... n, os·, .... n • .. , "" Ia·f , ... ,. , .. 
$ .. "., •• ;. ,.,.,din, .. ,iou. """did ..... 0( EM ' I.iry 



...- r::-:----::--::-:-:-:-,-:-::-:c-,:-:,..,----; 
IS<! FLEMING BROS. 

JOIST STANCHIONS_ 
Safe Conce ntric Load$ in To ns 

EffECTIVE 

• • ' I' , 10 0«U0. 

1-7 .. "'. ~.';".7,,~:-,C..c.,c..":-:,,=1.7,:,C, :'.:.0'8 86·' n·~ it· 

"14 ~ 5i '" 040 I H7 n ·s 67 .0-6 5]-1 (1-(1 40-

I-c"c.c,c.:-;,c,~~,~.",,;;- "-S 55· 49-J 4Hf;;.;)i":5 

1-7";-.~.-'-.O .. :-I-,;,,c.,c.,c iii 117 IU 11' III lOB 

Ib' _ s.4 IS," 10) 91'S fl· 1+116<4 g. 

Ih 6 . 44 11-00 fl· " ·17'" 67·1 " ·2 54-1 • 

• C"C.c,;'.:-;,o,-I-,C.,C.';;"1 (i."s 62-1 u--'41.7 4'j':Ofn; 
IhS xn ' ·45 U ' 5O-44+41B·)}l·11I·1 

I-,.,,,,C.';,-:.;,,cl-;.;,,;- :$. 4H 41>0 )5·) )0.1 15-7 

. 10" .70 10·60 141 1]8 III III iJ)1ii7 

Ic.C::":::=-:::::"I-:c:C::O-: I~ ~~4 ;:. : . :: :::~ 
10 x, .40 II·n 1',5 n·, " .J 51,) 51·7 51·2 

10 d dO 885 Sl·1 .. ·5 41-1 )7" n·. lJ· 

13 _10·62·7 I.d. II, ...... , .. IS<.421q.ln •• 1,24 1111). 1& 



FLEMING BROS. ISS 

,,' Dimensions and Properties 

ModIOli R.dll 
HEIGHTS IN FEET "' ", S.«lan Grndon 

II [ 11 [ 14 j " " A"jo A"l. A""J''''I' 
~ .-. ~-. 

6l-Om'w H ·4 .., 7'·2 I .lt :~ -- -- -.... 42·1 " 
,., U2 ,.,. HI - r- --

ls-J », ,,., , .. 5H HI , ... -
'''' "., •. , ., . 1·'3 ,." 
'" ~5 II·' ... 50' 4'·4 " .J 11 ·3 ,." , .. 
,1-1 54·2 ". 34-) ••• '2·' I·JJ ~ 

'" Iv: -- --,. .. , ". Sl·1 ' ·M 4·9-t 

>0, 26·2 ••• 4H Ijf, .·n 
- I~ 24-1 ,. ,., .... .... 
n·, ,. N lH ,." 4·14 

'" '" ... 7H .... 53-7 I N ,,-0 ,:,,"'; .... ... .. .. , ... 41·4 I~m HH +n .... 41-5 lH "., G:;-M /0), +1] 

1M *, --~ 44 .. 4H 31·' 2'''' 1<" +1 

~f;w I --
H 2H 115 14 06 

114 1 11 1 1 11)] I 'HI 1H17Hln~:'H'12·U 1o, 



156 FLEMING BR as. 
JOIST STANCHIONS-

Safe Concentric Loads '" Tons 

• . +-t+. Ar •• EFFECTIVE 

'" • ". 
I Ino. , , • , • • SuUon 

10. 41_15 7-15 45·' 41·0 lH " IN ". 
., ,, 1 .,. ,,~ iii '" '" 101 102 95·8 .. , ... 14071 1..,- '" 'B 92-1 81-7 n·, 

-- -.. , ." ,·18 36·8 ]2 ·4 17·5 ". 18·7 15-6 
----

'S"S '" IHl 78'4 7'"' 74·7 n'4 .., 67·1 

,. , .n 10·10 1-;;:; 67·1 ~. "" SB SI>! ... ." ,." 54·1 ... ~ .. 41-3 ". ]2·' 
- - -, .. ." 5·10 )1') 27·5 ,,., 19'2 IS,' IH 

12M -
h ' ." 4-75 'H 21 -6 " ". 11'4 

----
' 7 " li x lS 4'42 ". 21-2 IN " IH ,., 

I .. -.. , ." ,·n 45·1 41·1 31·' lH 1'·0 

'.41 >< 20 ,." Iv: ,.. ,., 16·) 22·4 ". .. , . Il Bl 18· . 14·5 IH ,. ,., 
S.+tx;tlj , ... ... lH 31-4 ". "., 21 ·8 

·S .+t.18 5'19 14·0 )1,' '" "., " 18'8 

Fo. IIOt .. " ' OUnl I • • bo . .... po, • • i. 



FLEMING BROS. IS7 

a nd Dimensio ns a nd Prope r t ies 

HEI GHTS IN FEET 

1601 " ,9 

) ., 14-6 HI 2·+4 

'1- H 11-6 1-:;, 1--43 

·n ~ ·64 2·« 
---I-+-I-i-.,-; --.-
::.: ::~ ::: ~ :::: :: 



,. 
ISS FLEMING BROS. 

JOIST STA NCHIONS_ 
Sare Co ncentr ic Loads in T o nI 

, 
'++t' Are. EFFECTIVE 

'" , 
S.ctlon , • l x II 

., x 1i ~ ' 

+l x l! . '·5 

·~l x l ., , 
" , 
, 
, 

" ." ., .,.$ 
x It" S 

x l x 8·$ 

" Ii x ~ 

• Soctlon' m .. hd \hal ar. Old British SUlnd" d .tId 
Sp.<I.1 Soctions 

"" ... 1 .... I.dn, 10 .110 •• '" p., •• 1. 



FLEMING BROS. IS. 

Ilimenlionl and Properties 

Hod,,11 I'.a~il 
HEIGHTS IN fEET of 01 

SIOC<iO" Grndon 

' 110 11 1" I" I I Axl' I""'b ""'101M ' , !-f--I-+-':--+-I '- ' .- . r-F . - . 

--II--1--I--I-c·n::-1 s·s ·61 1-05 -f-_. U H6 ·51 1.01 

-I-+'-I-'I-+-h; l.n l.i7 J.88 
-----r- -----

·31 196 ... 1 ..!! 

II 191) .67 !H, 

, 1-1-'- ·15 ).]6 ." 1·64 
~ ----r.-.: 

·11 1-81 . )6 I~ 
-~-I-'I-+- ·' 1 1·5-! ·70 H3 

+_I-+_I!~~ -:;;- Nt -:ntH, -:-- 1----
I---~-I-----r_ 
--- --
------.:------

~- -~ 



160 FLEMING BROS. 

COMPOUND STANCHIONS_ 
Safe Concentric Loads in Toni 

EfHcnVE 
Wel,h' 

per Area 

I"." In 1-,--,-,,-1 
I~~. I'n~ 12 14 1" III 20 

17H) 79 53 SlS S07 _ i;j ~17 IB ' B~80 H.l 

18 . 8 < 80 14<1 , lU·~ t.H)~ill]95]7$3S1 
18 . 8 <80 1~ . 1 17B·8 SI·SlJHlI9lOJl851t.S 

IB ~ 8 x 80 ~ 16U ot8-0J)()9 I9S 279 ~ 1~2 
18.h80 Ihf ISS·O ~HJ UHl1 l lS5118219 

18<8<80 14xl 

f8xB><80 '~ . I 

liJ·1 41'()) 1 H6:U121~p" 

111'2 lHJ lHlll i06 i891'in 
RI ¥~~ ,II •. for 

l8xh55lhl 210·5 ~'IS il ]'dj69~118 

18x6 x 55 '.1 x II 179·1 211151 

18 , 6 >< 551]., 1]8·' -f()·181 2J6219201182 -- -
18 _ 6 . 55Ihl IlB·1 J1·IBlJ 116200182 164 

-- -
Ih6 . SS Il~J 118-5 H'18 175 F80~~ot6 

IhhSSll x t lOB·] JI-I81 t1SI60B~lB 
18 <6.5511 ' 1 9tH 18'18167 15ot lJ9h14jl09 

fo, no ... ,.Iolint 10 .~.o ... po,. ~;. 



F L E MIN G 8 R 0 S. 161 

Single Joist with Plates 
and Dime nsions and Properties 

Mod,,11 Radii 
HEIGHTS IN fEET of 01 

I_-. __ -. __ -. __ .--. ___ I -"·c'~"='" __ -<-'-"- '-"-" 

11 24 16 10 I U III Axl, Axl. Axlo "~i$ '- r .- JC r- , JC _ JC 

~ )7') 350 m~ loS 141 628 HI HI 

)l7 1~ In l}(l ~ 160 1M so:;- HO 8·')9 

1# l2"l lOl 166 116 III n 38l ] ·20 8·62 

211 lOl 183 149 III 102 ~ l5I Hl 8·51 

120Q ,al 1604 1m ""i(i; 90-1 59 ill HI4 a ·40 

118 160 1# ~ 95.0 - Sf -;n l ·U 8·28 

I':: ~7" ~lt4 ;:: = 4l ~ 1-81 a·15 

, 



'" FLEMING BROS. 

COMPOUND STANCHIONS_ 
Safe Conce ntric l oads '" Tons 

• 
'-it-H-' . 

W.il~ 
t A, •• EFfECTIVE 

'" '00' ,. 
• ,. ". Ill.: ~I: Irian,. '". In •• " Join Pi ..... 

1' ,, 1 . 75 14 . 1 269-0 18'()S 5161499 479456 '" -- - - -
16 . a . 75 H . l 1 111·4 ~., 422 040 " .. ". , .. -- - - -
16 ~ 8 x 7S 14 . I In. ... , 125 11 , ". m '" 
16 . h7S 14 " i "" .. , 

~I~~ m »& lJ7 '6.8 . 75 14 ><1 , .. , ". 5 176 16J 149 233115 

16 )(a . 7S (4)( I 138 I '" SlS~!~mlO91~ - - -
'6"e . 75 14 · t ' ''' ,,~ lli 11-1 200 IBS 168 

IU •• told ... "". - -
Ih6 . 61 11 .·2 127·4 ... • ~ '" )51 n 4 -- -
",, 6 ,, 61 11. ' I 186·, 54·:2< '" '" '" " "" - - --
16 . , . 61 11 " I 145·' 4H '" '" m '" '" -"_' . 61 11 _1 us·, 3H ,~ ill "" 189 169 --16,» 16_ ' _ 61 11 . I Ill·4 no" " .. '6 lS I 

16 _ 6 . &1 11 • • 115-1 ,~ I~I~ '" 150 III 

16 _6.61 n ·l IOH ",. 177 16 " .. 11' II I 

For ... , • • ,.I~';n, ,0 .bon .0. PlOt . d . 



FLEMING BROS. 163 

Single Joist with Plates 
,"d Dimensions ,"d Properties 

Moduli RadII 
HEIGHTS IN FEET 0' 0' S. ctlon Gy .. tlo~ 

" " u jj~ Axil Axil Axil .... 
~, ~. ~, .-. ... m ;;; 2" 14-4 lO<I ,~ '" HI 8"41 

~ --~ ----~ 
III ". ~ no '''' '50 ". ~ Hl .09 

". '" ,., , .. ~ '" " '" ]-14 7·74 
~ ~ 

lSi -- ------
'" 
~ ~ 

'" , .. ". '" '" 
., JoI1 7·64 

~ '" 'I6i '" , .. "., " '" ,." 7·54 

'" '" I~ '" '4·1 " ~ , ... 7·4) 
~ -- f;n ~ ~ ~ --rw- ~ - -
'" '" "., 79·9 " 2·11 HI 

" . . ,. r.-.- 411. 'or L ••• r-
~ --~ 
'" '" W '" '" '" m ) ·02 8')6 
~ --r;" --~ ~ ----~~ 
m '" '" '" " '" HI 8·0;: 

rm- rm ~ ~ , .. '" , .. ... , " 1 ·1) 7·64 

~ ~ c,;,- ~ --
'" 

,,. ". ~ 1-61 70S) 

f;o;- ~ ~ ~ ". '" 81-5 .. 105' 1'41 
~ --rm --- -~ ----Mo --
'" '" n·, " ". ,." .... '" ~ -

" '" N' 1·14 

S •• p.r. ~j. ,., .,din, y.,)"", condj,i<ln< of End Fi~/,y 



r '" FLEMING BROS. 

COMPOUND STANCHIONS­
Safe Co nce ntric Load s in T o ni 

• 
+t+· EffEcnVE 

• 

IS~'~.S 12~li 169-7 .,.,.W314jl9t\l8lj163 

IS"'~.S 11xl 118-9 )1·1.45»4111 "I 

lb'x4511"1 118-1 14·1. 4114202 188173 

IS"h4$ 11 _1 91H le·1411lI1JIl>114 135 

tS~h4S n. 88·1 15·]4161151141119\t1 6 

f'" _to relollnr 10 ..... ,ft "", •• 1. 



FLEMING BROS. 165 

Slnlle Joist with Plates 
and Dimensions and Properties 

HEIGHn IN fEET 

10 II 24 11 12 l6 ""is -"oil ""is Ale'" 

17c-1~'"~~·17c-1.,,'+~+~:C~ ~-~ ,- .-~ 
)I) 186 260 ]1] 17] 141 100 ~51 J." I·~' 

2<16 114 102 164 III 109 76 1$6 2·" 1·17 

I~ 16I 1~ II$ I~ ~ 26] fi:iJ 7 eo 
161 1~ 12'~ nl '" 138iw 7-6, 
141 III 114 ""$ n-s 40 ]I~~' 7·HI 

115 III ,. n·8 U ,.. In 261 7<16 

107 ,+5 aJ .... I--;e 169 f-i:So ,.)) 

I cillo. I~+=lc-cf~.+~e-
)09 1Il 2.S7 ]10 In 142 " 41 8 )oil 1:06 
241 111 I" 161 In fOIl 7S ru I-i:;) 7·74 

f74 IS? f~1 If) ,1-7 51 1)9 ~ HI 

157 f41 f26 tOI II~ ·u lf7 ] ·11 7·28 

fl' 115 fIt 18·1 7f . ) -~ f95 b.S 7-18 

fll lOll 94·4 ".21~-O Jl t7l H' 7-0. 

10) '1-701-0 '1' 27 lSI I--;"ss ,.,) 



166 FLEMING BROS. 

COMPOUND STANCHIONS­
S;are Concentric l o;ad$ in Toni 

, 
i~ Y-~Y S; EffECTlYE -. ,C <-, .- .. 
il <-

" " " " " flo~l • .. " PI .... 

I;;; 
RI .... , di •• '0. 

Ihl-:.7C --
I~ "l 76·59 "" .w m ." m 

Ihl."1C I~ x II Sii 'loS' .., '" ... '" ,., Ihh10 I~~ I 1118-8 048·59 I~ '" -m m 
14.1,,7( 14.' 156· 45-09 m 2m 164 no 2)) 

~~1 ~4 .1 145 4159268 156 1~1 221 210 

j.;~~~, )10 24) Ul 211 204 I. 

Ihb10 Ih l ~l )45' 21' 107 '''' 1110 160' 

For _ .. rel.II", 10 abo-. .... ".,.. ~I. 



FLEMING BROS. 167 

Sin81e Joist with Plates 
and Dimensions and Properties 

HEIGHTS IN FEET 
M04ull 

0' S«. icn 

IlIdll 

0' Gyr .. lc n 

l]~ 216 197 16] 134 III 75 285 H. 6·85 

214 196 r79 146 120 99-9 n 1162 l ·n ffi 
19] ~ 159 ~ 107 88·9 58 ru;- H~ W 
171 ~ 140 1114 9J.l 77 I SO t"2i5 H'~1w 
149 IH rlO 97-1 7,.. 41 In 1.t2~ 



168 FLEMING BROS. 

COMPOUND STANCHIONS­
Safe Concentric Loads, in Tons 

EFFECTIVE 

I~ 'i"l,;'2 111761601W.1781~ m 310 

l~ Ih It 1709 .9.o~ 301 2M 1M 143 

[14x6x4 11 >< 1 130 I 37·60 136 m 109 191 17S 
--

I f or 1101 .. uioun, 10 1/1000, '" POt· 0;. 



FLEMING BR OS. ". 
Single .Jo ist with Platef 
and Dii me nlions and Prope rties 

MO<Iuli llad il 

HEIGHTS IN ,fEET • • S.."lon c:;, .. Uon 

~2' " " 
,. Axl. Axl. A.I. M', 
~ .-. ~, I;:; mlus ill '" '" ,~ '" ." "M 

mfw" III' '" '" '" n ""iii "K fN. 
#.~ ill '" 95-' U ~ 2-71 ." 
,~, III '" '" .... " m 1 -11 r.To - Iii '" 

- ~ '" ". 'H 1H " 
,.., 

'iOi - m '"~ 'JIH .... n 1-5' ... ... .. , "(0-1 .N " m ,.,. f;:u 
- - - r I ~ 

'" "" 234 f"iiI m ~ " '" HI r;:s; 
- - -- - - - ---- - -m E' '" '" '" ". " ." H 2 N' 

'"~ 
f;;;: on '" .H U U. U1 '·91 

'" '" '" '" n·, .. ~ HI ~ 
- 1m -- --- -
'" '" .... 71 ·8 " '" 2·14 6·71 
- - - fn:; - - -- --HS~ ". 97-:1 ,~. "., .. '" n·, ". n·, ~ " '" H.~ S" po,. .I~ ,., .. di", Vat""', <_iUoru of EM FI. lrr 



170 fLEMING BROS. 

COMPOUND STANCHIONS­
Safe Concentric Loads In Tons 

EffECnv£ 

11d'~I~.·1 IlI' l )6,62 1)5 n4 111 ". 

11 ""511 .0 11" 133'1 110 100 188 174 '" 
'" 



FLEMING BROS. 111 

Single Join with Plates 
,Ad Dime nsions ,Ad Pr-ope rties 

Moduli P4dll 
HEIGHTS IN fEn 0' .. 

S ... lon Gy .. . lon 

" " " " " " A •• Ak;' A •• A •• , , • • ,-, • • --1-,,-,~ ". ". "., m '" .\·eo 
- - -- .--- ---- ---
'" ... '" '2·1 " '" , . .. ~ 1- --
'I·) ":' 

,., 
1- I ~ '" '" 6 ·)7 .. , ". 61 ·4 " '" '" . ;·17 

- - - - - - - -- - --... "., 52·6 " '" HS 10· 16 
1- ----I" S7·4 49·9 4H , .. H I , ... ., ". I" " l ·Ol ,.., 

" ". ,,. dll. ." h. 
-

- - - -- - ------ - --
". '" 

,., 
'" '" '" '" ... HI ~,·58 

"iii '" '" '" '" '" 1m '" JoSI ." - - - ---- - --
'" '" , .. '" m '" 1';'- '" H) ,.,. 
'" '" ,,. ,., 

'" .... .. '" )017 , ... - m - - :", - " 
-- - --

'" '" '" ... , , .. J·lt 5·7' 

W 
l~ 

I", 
'" " " ·4 '" '" IN. 5·" ,., 

'" ". M·' 'ii:' --;,-
'" , ·M ~~s, 

s.. ,..,. K'" ,",.,d"" ... ,Iou. cond'llon. of £~d FI,I., 



172 FLEMING 8 R OS. 

COMPOUND STANC HIONS-
Sare Concentr ic Load$ ;n Tons 

, 
~ ,~., -"i EffECTIve .. <- !e , i] --d 

FI'~I' " " " " " 10" PI .... 

12 .. 054 Il~l 1" ·5 61-89 '" •• 
,., , .. H. 

11 . '05 I] .. Ii 178-7 " .. ,., J:tt '" 
,.. ". 

1].1.5 11 .. I i-ii, "." '" , .. '" '" '" 11"_ 11 .. , 111·7 ,.., I", no '" "" '" -11d .S 11 x l 117·5 JJ-8'1 '" •• '" ,m ,~ 
Il >< 6x5 41ii:i 107-3 »." '" "" '" "" , .. ------- -- - --
Ild'S41] " l 97-1 17·89 m '" 

,,. ,., 
'" • • -----

11 .. '_ .... 11 ,,1 ~., ,,« .. '" m '" '" I]," 11 " Ii ,,,. ~« m '" '" '" '" rl~b44 11.1 118-1 ~ 
,., m m "" '" 

110'_44 11 " , 117·' "'" 1m '" '" ". m 
12>'_44 Illx l UI7-] ,,~ lim '" '" , .. ,,. 

---- - -
11_' .. +4 Ilx I 97-5 ,,~ I~ m '" , .. '" Ihl.44 liN • N , .. '" '" " . '" ,. IIHU toJ~l1nl 10 .-.. .... ~ . 1. 



FLEMING 8ft OS. 173 -
Single Joist with Plates 

' "" Dime ns ions '"" Properties 
-

Mod"1i Radii 
HEIGHTS IN FEET 0' 0' Section G,,,,.lon 

" "I ,. " " " Axl. Axl. Axl. Ax;" 
~, .-. ~ .-. 

'" '" ~ '" '" ,~ 

~ '" , .. "5~; 
'" '" "" '" '" '" '" H. '·1_1 

:~ ~ f.i '" 'M ,., '4-9 ~ '" BI 

,~ , .. '" '" .H '" 2·76 5·81 ., 
Iii. ,., 

'" '" ". 74·4 " 'M s·n 

'" ITiS '" .. , MO " ,., , ... 5 '61~ 

'" I~ 
.. , ,7-] ~ '" 2·4, 5 '5(1 --=-• dl •. 

~ ------~ ~ ------ ~. 
'" '" '" '" m '" I~ 

,,. HJ ' ·il' 

'" '" 
,., 

'" '" '" '" , ... ,·n " ~ ,,. 
'" '" 

,,. "., 75·S " ,~ , ·oco ----~ ----~ ------ ~. 
'" '" m '" .N .. '" ,." 5·91 

~, ~ '" '" '" eo·, .. '" 1-11 5-8l . 
~ ----~ ---------- ~. 
'" '" 97-0 7t.-1 61·5 

I~ '" 1-6, S·n. 
--, .. "., 81 ·' "., 51 ·2 " '" ,." 5·61 

s •• pa,. ~ I> r. , . rdin, >.,iou. "",did"". of End FI~hy 



174 F L EM I N G B R 0 S. 

COMPOUND STANCHIONS­
Safe Concentri c Loads in Tons 

• 
i~ '#11-' .!:,; EFFeCTIV~ 
" . e~ • k • 8 « .. " .. .. " Ft,",. " IQIII PI" • • 

rl~S x 31 10 "iI 93-916·9-4 169 158 I~S III 116 

11~5x3 10 xf 

11. $.3 10 _1 

II_S.n 10 . i 
12.5.3 10_1 59·' 14"4'0191'881'370-660-6 

RI ve,. f dla. for 

l,c,c,c,',o"+,,C'''-l ;:;;:alma c.o .. +~:::+..,"'- I'.=.,of.=,,~1 
IO"a.SS 14. Ii 201·. 58·18 396 lBS In lS7 341 

Ilh8x55 '4. I 151-8 <H·1 8 )(XI 190 179 U7 153 

IO~8.5S 14.1 ~ *68 27S 26S"llli l+Itno 
tO ~8<5514xt OO-o1m8lSO~ 111221108 

10.8<5514_1 118·' 31-68 226217 108 197 185 

104.5514_' ~»I 20 1 ~ 184 174 In 

For ".'u ,.100;n, 10 .bo •• , •• pa,' . 1. 



FLEMING B R 0 S. 175 

$inlle Joist with Plates 

'"' Dimensions '"' Properties 

Moduli Radii 
HEIGHTS IN FEn ., ., 

Se<llon Gyration 

" " " " );1.:. Axl. A.I, A~II '" , , ,~, ,~, ,~. 

,OJ .. , on '''' ~ , " '" I~ 'K - - ... - -- - -~ -~ - -
'" '" " .J " ,n "G . ., -- - -~ -~ - -
'" 1- " "'4 " '" , .. 5-9) 

- - ill .. , 71·' " '1 5)" " '" §·8J 
-~ -~ - -n ·, ". 5901 4$·8 " ". ,.,. Hl - - - ---- - -~ -~ - --"., 56·4 ... " .. 1·" HI ---- - -- - ---~ -~ - -• 51·0 ~. 18·8 .. " , .. ,.Q 

---- - -~ -~ - -
'" 

,,, .. ella. .."' ,., w. -~ -~ -
'" '" m "" "" '" '" m 5'67 

-
on '" '" m "" '" , .. '" ) ,11 ,.,. 

1m - - -~ -~ '-;:;' m no '" '" '" " '" ~ 
'" "" I~ '" 'm '" .. '" ' ·M ,." .. , '" I~ '" '" ')oJ " '" ) -11 HI 

'" '" ,~ , .. .,., ~ .. '" ,., • 4-81 

'" , .. '" '" 'N ". • '" Il.Oi 4-73 

SH ""0.'" ,., .. di"1 ~a,""'. ,'''''It/,,,,. of EM n.ltr 



17. FLEMING B R 0 S. 

COMPOUND STANCHIONS_ 
Safe Conce ntric Loads '" Tons 

• . . 
'i-+t'" U =.0 EffECTIVE 

• :;~ ~~ 
H d 

Fla~,. " " " " H 
Jolo< Pi .... 

lO x' " Ihl ",., S9·n H' '" '" '" '" 
I~ 

11_ I ~ "H ~7·n '" '" ". ". '" IO x, :4( Ihl 113-9 ls·n '" '" '" '" '" 
I~ 

Ihl 111·7 )2-77 '" '" '" '" 
,,. 

IOx' _.f( Ihl I'OH ,.n , .. '" , .. '" '" I~ Ihl 9H 2'·77 , .. '" , .. '" '" IO x6x 11 _1 83-1 un ,., ". m '" '" 
'" 
,. 

IOd:i I O ~ Ii 11H 38·B5 m '" '" '" '" 
IOd . 10 " I lOCH ,,~ m '" , .. '" '" 
IO x5~ 10 . , 91 ·a 26·)5 ISS '" '" '" '" 10>5-;;)( 10 . f 8)-) lH15 '" '" '" '" H ·. 

IO . S~ lO x ' , .. ll·n '" '" , .. •• m 
I~ 10 _1 ... , '8-lil '" .... '" 7404 .... 
IO~S.lO 10 " 1 57·8 " ·35 H · 79·8 ". " 51 -6 

For ... r .. ,.I.d., to .1>9>' • • u PO" xL 



f:LEMING BR 0 S. 177 

Single Jl oist with Plates 

'"" Dimensions ' "" Properties 

Moduli Radii 
HEIGHTS IN FEET ., 0< 

Soulon Gyntion 

" ~ " " " " .... 1. AA" .0..1, A~I. 

-:Ui" "'jj'j 
,-, _. ,-, .-. - - ';;;-

"" '" ' D .. , '" H' ,·n 
I~ , .. '" .. , '" ,., -'iO , .. '" 5·42 
- I ... -- n --2-H -'" '" '" 91·6 7So1 ' 50 5·11 

'" '" 
-iil 

~. 8H "., .. .. , M9 .. , 
'" '" 

l~fiV I,.. 71 ·2 -.;;. '" wi .... 
- ~s '" n ·6 , .. .. ... '" .. " 

9o:S - -- - - - - - - -.. , :11· 56·6 ." " " , .. H5 
~ 

I dla. 

'" '" 
I-iil D·' ... 

~ '" ft-s, S·4) 

'" .... :78-(1 I~ '" ~, 5·11 

D ·, 178.6 ,~'·2 ISH .. '" ~J ,., 71·4 .. , , ... " '" ~ Hl 

67·S 1"iN 1-5j":"6 u D fw. .... ,.., q., 42·7 r--..- n Fn HJ 

;:s "., )].7 
I- f-,; 

" ~ HI 

s... ~al' ... ~ I. , ardin, •• riou • • ""did ..... of End Fia'r, 



178 FLEMING BROS. 

COMPOUND STANCHIONS-
Safe Concentric Load$ ,. Tons 

• x.~ v -~- v .!: .. EFFECTIVE -. .' <-

• ~g 
.. .. 

14 1"1" 
<-FI,",. <- " " loll< PI1tn 

IO~41dS '" u·. 25-)5 156 ... '" '" '" 
IO~~.~15 '" ... 13-10 I ~I '" '" '" '" 
IO~~.,25 '" 73-' 10-85 116 '" OI" fI'7 1~·6 --
IO~41'25 '" 65·5 18·60 '" '" "., 7H ... -- ~ IO~4l"2S '" 57·, r6')S aN> n, "' --
10<4.'25 ,., '" 14·10 ',411-... 5H 4H 

IOx41dS .. , 47·8 ~s ,·161' SH 4H lH --
I'HI 

RI •• u "" .10< 
~ .., • Ih2 116" ... 

<I< '" '" ~, 

----.., • Il ~ II 176·0 SG-71 ))1 ." .~ '" m .., • 11K! IlH 3HI ,,~ no '" '" --.., • Ihi 115·0 lHI ,~ ,,, '" '" '" .., • Ihl 11 408 lNI 141001 ,n '" '" .. , • Ih, 10H lHI ,n 
'"~ m 'I' '" .. , • 12. i 94"4 26-11 on '" '" '" '" Fo, _ •• ,.I.tln, t • • bcw . .... P<lf. d. 



FLEMING BROS. ". -
Single Joist with Pliltes 
,"d Dimensions ."d Properties 

-
H<><Iuli R.dll 

HEIGHTS IN ,m o. o. 
Section G, ra tlon 

" 2l t
1413 " " ""It. Axh ""hi "xl. , , x-~ r- , x_ < .. 76.666.8 m r,.- -.-,,-Il:i; $.jj 

- - - - - ------IMi --
78- 5 "., 5H U ... 5·06 

'" 59·4 51·6 " " ~ 4·96 ... ". " r,.- " ~ 4·86 
-- - - - --------~ --... 41·0 36·3 " " "'6 _.-10,- ~ 38·8 33 · 1 U ·S " 4·64 

19·' 
- I'; " hfo 4·60 

- -- - - - --r- -- - --,,- 'I • •• I dlo. fot' -, 
'" '" US m m ... 1m u. IJ:Ii 5·18 - 1m I" 1].Oj 
'" no ,~ ... '" 1-,,- '" 4·89 

." ... . .. '" '" 79·8 .. , HI 4057 
- - ---- - --I-u -- - --... '" .,. '" 'N .,. , ... 4 ·49 ... .,. ... '5·6 "., I" ." , ... 4 ·41 

'" '" ." aN I~ 10,- '" 1m Hl 
Iii) ." ,,·s ,., "., I-io " IHi 4·14 -

Soe pare .iy t.r .. di~, y .. i1Iu. <""dit/o", of £nd 'i,it)· -



ISO FLEMING BROS. 

COMPOUND STANCHIONS_ 
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'" '" ---l . axlS Ihi .. n ·ll 
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Single Joist with Pliltes 
ilnd Dimensions and Properties 

HEIGHT1 IN fEET 
Mod uli "ad ll 
~ ~ 

Section G, ..... lo .. 

10 11 14 11 Jl 14 A_,- Axh 
1-1 ~-. 

)8J 361 3.0 192 148 111 114 1st 

)Ol 113 164 111 In 165 1M .,. 

116 10) I. 160 114 11 4 71 140 

1M In ". 143 It. tOI n IU HI 4·15 

~ ~ 14' 127 lOS.· 5$ III ~ 4'()7 

153 141 13 1 108 89· 75· 47 " ) ·14 4-00 

til rn ll l91.o7l" •. 563. :it 8S ~].91 
lot Iciii " ·1 74-4~ SO-1 10 n N2 ~ Ix...... olio . Ior x, ..:.....;.: -

UJ 214 195 15' I» 107 75 170 H 4· 

146 1$1137 III 90-474· 

150 U 6 III ".(180- 65· 

III no 108 86·770·1 57·4 

liS 11M n ·l 74·4 5'·' 

"·2 ~N 11-1 " ..... ·7 

" 
" 
" 
" 
" 

121 ~ H 

l ot ~HI 
'f1 1·" 4.(1) 

85 ~LHS 
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COMPOUND STANCHION5-
Safe Concentric Loads in Tons 

EFFECTIVE -:.i 
~tl-"T,-,,-I 

• 10 11 14 " 

(';'S - 25I0 >< 1 7a·ln·p I.' 141 In In 110 

I x h25I0". 69·819·87 III 125 117 10196·' 

hhl$ IO ~ t 61'31H1114 1011 100 " '1151 -4 

'~ 5 " l510 >< . 51.. 14·8797 to- 13· 75')16-4 

Fo< _ rwlwn ......... _ po,' d. 
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Single Joist with Plat es 
and Dimensions and Prope rties 

Moduli Radii 
HEIGHTS IN FEET 0' " Se,don Gy ... lon 

" " n \ 14 " " h '. ",xl. A., h" ,- , ,- . ,-, .-. 
1i6j j7J""iiU, --,., '''' ". " 

,., 1 ·61 . ·.9 
.1 100 88-i - --n. '" .... 61 ·1 n " l-5G . ·19 - - -- - - --

, 
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.~. w •• 
Ac .. EFfECTIVE C.~t .... , '" • '" ... 

In • . ' •. n .. " .. " T .. oJ ....... 

14 , ' • • 9li ... " .. ~ ~, '" '" ", 

22 . 7 _ 75 ". .4-11 '" '" ". '" "" 
lO · 't ~ " IS-S SHe m ". ". '" '" lCI "" . U , .. )8-24 '" m '" '" '" .... . ., 14-5 "o. ,. '" '" no m 
II x 7 ." ... ~· I' ". m '" "" '" II .' ." ... 31·36 m no no ill '" -- -1' .' ." ". 4-4-1) , .. '" "" '" '" 16 >< , .. , ". ,.~ '" '" '" ,% '" 16" , '" 11-5 ,." "" "" '" .. '" IS. , ." ". u· .. '" ... '" ", '" --
IS. 5 ." ". 14-n on '" , .. ,u '" H.' . " " . 41·le '" '" '" '" '" 14 . ' ." 11·0 use '" '" '" '" '" Ih' . ~ " . IH. ~ ,. '" '" '" ffK _Of ,a/"oIn, co ........ " •••• d . 
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Two Joist5 Battened Together 
and Dimensions and Propertie5 

Moduli /I.d!! 
HEIGHTS IN FEH ., ., 

S-.o'ion GYnI,lon 

" " n ,. ~ .. Axl. Axl. Axl, Axla ,- , - , ,- , ,- , ---- ~ '" '" m '" '" ,~ ,~ '" ' ·62 - ------
'" , .. '" m '" '" m '" HI ,·n 
- ni" ~ m ,., m '" '" '" '" H' - - - ~ '" '" '" m '" '" 113 B·II 8 -0 1 
- I.,.- -- -

'" --
'" '" '" '" '" '" 1'45 7-41 
- ---- - --r,., --
'" '" '" '" '" '" '" H5 7-l2 

'" lO' ,ft "' '" f;..- '" '" HO 1 ·21 

'" ~ , .. '" m '" ,~ ,., 6·1] ... 
- --~ --m m '" '" , .. , .. '" '" (',11 
- He , .. '" '" '" '" '" '" '" 6-11 

, .. ~ '" ,., 
'" '" ". '" 6'12 6To 

- - - --'H; --
'" '" '" '" '" '" K '" , .. 
no W '" ~ ". '" '" 

I IOl s ·ft s:as 
'" , .. , .. , .. '" '" '" '" ~ N. 
- ------ ---- - - 1m - --
'" '" 149 111 '" '" '" , .. 5-71 

S •• 1>&1' KI, ,", .,din, ,.,1.." """dill"", or End Fi1<;fy 
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COMPOUND STANCHIONS_ 
Safe Concentric loads in Tons 

.i$l. w •• 
e"",,., A'e' EFFECTIVE , 

'" , '" ". In •. In •. 

" " " " " Two )01 ... 

Iw:;o ~ Ii6 -- -- - -
Ih5 ." 10-5 ,~ ". '" '" 

-
Il~8 ." " 38·14 '" '" '" ,~ 

-- - ~ - ,,; -11 _ (, ... " 11·78 '" '" ,~ 

-- -
12 x 6 ... ,. ,,,. '" '" '" ;, '" 
Il x $ .n ,. 18·90 '" ~ '" '" '" --
IO x8 ." ., lH6 n, '" ". '" ,,. 10.6 . ~ •• 13-$4 "" fm '" ... '" -- -
10 . $ .,,, ,., 11·10 '" '" '" "" "., -- - 9M - -;0.9 -IOx4l x lS ., 14070 "., '4" .,., 

-- - ... - 176 --.., .'" ,., 2"42 '" , .. , .. ... ." ,., 12-)6 8r·, m 76·1 '" ... ... . " 'S lHS , .. ~ '" ~ '" -- -... . " .S 20·60 ,,. 
'" '" " . '" -- - - - - -... ." •• 16·56 '" '" 9H 'H OS·, 

••• ." ... 10·60 ... M 6H fs;:o SH 
Fo' IIOt .. ,<I.tin, '~ .bo ••• e. p.,. ,;. 
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Two JoIsts Batte "ed Toget her 
and Dime "sio"s and Prope rt ies 

Moduli RadII 
HEIGHTS IN FEET " " Section Gyc~don 

" " " " " ~ Axi, Axl. Axl. Axl. ,-, _. ,-, .-. -
" ", '" '" '" 97·8 ". " 5·35 ' n - -~ -~ ---- - -~ 

m no 
~ ", '" '" '" ~ 5-10 $· OS 

'" '" , .. '" 
,,. '" " ~ 406' ~ 

'" '" ". '" '" 9S·9 " 4069 ~ '" -~ -~ ~ - - -~ --r,. W~ '" '" "., 78-1 ... , " , .. ". '" '" '" '00 .. r..s -f= 
~ Bi:"s f-n 

~ ·61 4·11 

'" ". ~., 73·. " 4·12.· 11 

n6 87·~ ~ 6)-0 ~ ". " ~ HS 4.()6 
- »-0 -~ 

-~ - - --r-.,- - 4.M 9H 69-7 "., 51 ·8 ... , ~ -4·1 1 

'" "' '" f;o; 92·0 78·0 .. " 4·10 m .... ~1 51·1 ". ~ 30·-4 " 
I--;.- J·Sf w 

'" '" "., 72-3 '" 0>' " I-i- 4·65 -;:;; 
-~ ---- -~ 

l.i4 '" 93-4 n· • ... , SH .... " " loSl 

11-1 ---- -~ -~ 

78·5 59·0 "., ... " " H , '" ". %, "., )1·6 ,., 11·' " 
I--;.- l-lS J.i4 

s« pa,. ~j. r~,",djn, Ya,iou. <ondj';OtII.f Ern! FlI1I1 
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COMPOUND STANCHIONS-
Safe Concentric Loads in Tons 

.-~. w •• 
EffECTIVE C. ntr .. Ar .. , 

'" • '" ... 
In •. In • . " " 

,. 
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6H 57·4 .. , .., JH 
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"' ." •• (,-52 "., JH 31-1 "21<0 n, 
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~ 

I B 
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,. s:88 lO'7 "., ~ 17-' 14·7 

-
• · , "' ·S B H8 ". H·' ,,,. II. 14· 1 

-
• " II ~ S " 1" 4 1407 12-1 " 
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, · , . S·5 " 5·1)01 19·8 15-4 I~ , 
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,.. 1-)5[9:8 •• " For MU' "Iotln, 10 ./100 ••••• "",. Ii. 
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Two Joists Battene d Together ,.d Dirnensions ,.d Properties 

Mod"" R. dii 
HEIGHTS IN fEET 0' 0' Sect ion G, ..... lon 

" " I '~I;, " " h ', Ax l. Axis Axil 
~ 

_. 
~, 

_. 
~, 1~"iH 3H ". 21 ·2 IH '" 1"Me , . ., 

----- ~ ~, 36·t H ·O 29·5 2H 19·2 ISot "., ,." 
1m ---1= ". 2~·7 29·1 ~ ,.~ SO·) ~ ·H It 

---- S7s ~H 40· lc5·1 30· 1403 1507 ,,.. HJ 
---- -- 117.~ - - -- 1..-0:3 -- - -
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36·1 " :M·S IS·) 10·0 ~ ,." 
32-6 '" 1~~4 18·) 18-1 Si 1·01 

19·' 11·0 1 ~ · 9 
I- ., 10·9 fii 1·0S 

--1-- - - -- - - --rrn - -
11-511 ·5 " 

., 1·0) 

9·4 8·0 
1-- .., 

" ~ '" IN ,., ,., ~ 1·6) 
- -- -- - - ----- -~ --
11·8 ,., H ,." ,., H ~ 1·58 

1-
0" ,., ~ I ·ll ,., ,., ~ Ht 

S •• p.,. ~c' ,.""din, va,i"", conditionr of Ern1 F;~;t1 
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COMPOUND STANCHIONS­
S~fe Conce,..trlc Load$ I,.. Tons 

16 . 6 K ~!;6 ~ 1 170.] ~9· ~1 • .0 llOJtllOOlH 

16 . 6 . 50I6 K. 156·7 ~S·41 ' -0195 176U5 
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Double Joists with prates 
and Dimensions and Properties 

Moduli Radii 
HEIGHTS IN fEET of 01 

1 __ ,-;_,_-;-_,_1-='''_'"_· _" __ 0_'_'_''_'"_" 
1.. 1. It 11 :u 40 Axi. Ax," Axl. Axl. 

y-~ ~-~ y-~-~ 

~7G H3 SI5 ~S, 399 346 150 -us 4·41 8' 1~ 
~78 ~~5 ~31 181 331 288 108 540 4"'~ 
las:-W; 346 lOS 266 lll) 165 4"i8 H'I,::;; 
m 344 315 187 24' 215 1$4 Il88 H.t"7:ii 
118 111 304 261 132 WI 144 1m 4')'r,:;o 
mlm 183 14' 216 187 III m -;:;:417:0; 
m 2" 261 130 199 In III 299 Hll6:fl. 

1-----
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COMPOUND STANCHIONS-
Safe Concentric Loads in T o ns 

• , . l=Ety. i~ A, •• ::,;: EffECTIVE « > • '" .-. - ~ . u • • ,. ,-
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1 

Double Joists with Platu 
and Dimensions and p,.o pe rtie. 

I"\oduli .... " 
HEIGHTS IN fEET .. .. 

S.uloft GY<ldon 

U " " " " ~ ~,. ~, 
""Io\""!' ,- , .-. f-'_~ -- ru t;\7' ,n '" '" '" '" '" ... ,." ." ~ 1;;. ". 'K '" 'N .n .·n 7-S6 

'" ;ii Ii~ '" '" '" '" '" 4-41 ~ - 107 --

'" 
- - ---- -

no 2;'6 '" , .. '" n' 4"41 7·!0 

'" 
,.. 

'" ru , .. ". on '" . ... 1;:0; 

~ '" ~~4 '" '" ~ '" Vi"" ,.,. f;:n 
,. m '" 

,. 
'" '" '" '" 

,.,. .." - - -- -- - -, " . m ~ - ~ '" ,n '" no '" '" , .. 
'" In '" '" m '" '" '* 

'N , .. , .. fiii n, to, '" '" 'M ' ·M f;;; 

'" 
,,. 

'" ~ , .. '" .. '" '" .. " In. - -- ---- - ffi '" ,oo '" '" '" " m '-I' 
'" ~ '" "i« '" '" " ~ NO Hl 

'" '" Ii~ , .. '" ". . " ,. l ·n ~ 
SH po,.. xi. ,.,.,d,n, • .,Ioon undn-I <1( £..01 fi.ify 
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COMPOUND STANCHIONS­
Sde Concentric Lo .. ds in Tons 

EHECTlVE 

--
l~xlx1 .... " .. IH. ,,. I SSI 541 530 - - -
14xl.' ... , l'N ",11 00. 516517 ." 

1~.l x 70 .... 145·' ~ 00. ." 474 ..... 

14 xl.1O ,.., ~ I~ , .. ,~. 

'" Ih •• 1 10 _, 111-6 , .... 11)-0 

1I1····ldl •. 

l·hhS l'x1 U4 " ,56 H (, 100 

14.,.S711.l i 17,,,I,I '56 t-o S47 U) 518501 

14.,.5711.1 lU'l IU '56 H 3841741 «II 

1~" ,, 57"-"1 lll"~ 1-0 411401 )16 

14.,.5716., ItrI.() 57'$6 1·0 l8S115)6J)SI 

14.1.5711.1 "H~HmJ§iii6 
14vlv57I6 •• 170-1"·5(, 1-0 lJO'n2]1 )02 
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Double Joists with Plates 
and Dime nsions and Properties 

Moduli R.dll 
HEIGHTS IN FEET 0< 0' S •• lon G,n.1on 

" " " " H .. M ""', "'" ~; ~, 
_. 
~ 

no ~ " "' '" '" '" no f -U H6 
- - ---- - iMi M' ... '" n, '" ... '" '" Soft 

". f...- on .., ." '" '" ... s-ss '·71 ... '" ... ... '" '" m '" .n '.6) 

'" ~, ." ,.. m '" , .. '" 1-11 .~ -- - ~ '" '" '" , .. '" '" '" '" .... 
'" m n, n, '" '" '" m S-47 6·H ., 
~ 

... . " ~f or I . ~ 6 .. ---- -
'" '" '" ... '" ))11 145 '" 7·2' 

"" ." '" n. rn '" '" - 4-4$ .. ~ 
f...- -- - -

'" m n. '" '" U, '" 4-41 '·'1 . ., n. '" '" 
,., 

'" , .. m ... ..~ 

'" ~ '" '" '" '" ". '" ~ 6·~1 r.. - -- - ;n .. , n, m '" ". '" '" 'H 

'" m n. '" ,~ ' M '" ,~ . ·n ". 
S .. Pl,' d. r.,ard/n, nn ..... """'iUonl '" End li.l,., 
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COMPOUND STANCHIONS­
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Ar •• 
! •• EFfECT! " '" 
0-v. 

". i;;; 
,~. • " 

,. 
"" 

Fo • ... , .. "I.,.n, tD .bo., ••• pa, •• 1 
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Double Joists with Plates 
and Dimensions and Properties 

HEIGHTS IN fEET 
IIadll 

0< 
Gy .. ,lon 

n "_"In ,. ~ r-1 _~ ,- 1.- . 
Ml Sit 470 <417 W l17 1""iiO ss. ~ HI 

-+45 417 186 341 :m 159 11'88 #4 W l·Ot 

349 fn; )01 166 131 lIDl 1<45 U4 Iw ,"14 

ns lit 180 r;:;; lli 117"-;:; 109 HI 4· ... 

](II ,. 15' 129 199 In 11<4 283 4040 '.5-<4 

mill 11. 110 III 158 Iii" 154 -;:)i t;:;:; 
lSl 141 11i 191 166 141 IOi no -;u ,·n 

I ~ I- !-'-
146 ~ l85 1-+4 lOll 177 III 3-18 ~ 4-67 

1.61 :m 11,1m 159 US 11M 159 ~ ,·ll 
147 13J 2O'l l1) 147 115 1--;;- 131 w~ 
m ~ 186 IS9 m 114 1. liS "Hi ,·11 

~ ItS 1i9 IH III 104 10 194 J ·U , ·01 

"iIIrrn 1ii"""iiO IiO 93,ln """inlwi 590 

161 ~ Ui ""i"i6 M·l 83 .41--.:;- 151 1J.n 5"" 

So. ,..,. ~j. ,.,."lIn, ....... condi_ <1( end fi.'1T 
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I-f-f, 
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!! 
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" I" I" I" 

,~ f" 
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Double Joists with PIOltes 
and Dimensions Olnd Properties 

Mod~1I II;o.dll 
HEIGHTS IN "" • " 5.«10<1 Gynllon 

" " " " " .. Axl • A.I. A·:; I~·I' ~, ,~, ,..., ""-A 

m no , .. '" '" .. , I~ '" ~~'.4S 
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I~ -~ ... ... '" '" n. '" '" 
,. , ... 
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m '" 

,., 
'" '" '" , .. HI ,." -- ----.... --

'" '" '" '" 
,., 

'" '" , ... 
..... n , .-., . ~ f or I '" ". -- - --.., -." , .. "" , .. ." , .. ,·n .. '" '" ,. '" '" '" '" ,." "" ;n, - -- ---~ - -

'" '" '" , .. '" n. In ". 5·('9 ---~ .. '" '" '" , .. n' '" ill ,. HI ---~ 
'" m '" ,~ on , .. 

~ '" ~ S·52 

'" ". '" 
,. 

,~ '" , .. '" ,. 5·41 

"" '" '" 
,,. ,., 

'" .. -IW; 5·l1 

s.. PO" . Iv ,.,a.di", var;""r .0000iti .... D( W fl.", 
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COMPOUND STANCHIONS-
Safe Concentric Lo;ads in Tons 

~, &~ 
, 

"en ~,.; EFfECTIVE 

~: '" .E 
" . U. • .-

~!r·n,. 
,] In •. ," " .. II 10 

Two JoI ... PI .. eo -
Il~6x,"14"'t llJ.5 .. ·00 " ~, '" 414397 

Ilx6x~~ 185·' 54-00 ,. m 341 328 ,,, 
Il~6 x4414xi 114" "." ,. , '" '" '" ------
12,'_44114 ", 161·1 4HlO ,. ". ". '" '" ----
Il" '~8 

150·2 4)-50 ,., 
'" IH 26) lSI 

Il.'x+414 ·t 1)8·3 " ·00 
,. 15 2.1211 

Il""~p 'U. I~ ,., m 22.210110 

FU vo< I 
-- - -

Il'S'~~ 188·' SHI HI 345])0 " '" 
Ihh~~ 148·1 41·91 6-0 69151 ,., m 

Ild" ¥J.i:+ 137·' 39·'1 H twills '" '" 11.S.) n _t 117-7 36·91 6-0 tlll l2lO '" '" --
Il.S"nll_l 111·5 ))-.1 .. , , 

'" '91 .78 

Il'S.~~l'i IOH )0"1 •• '" ". 17316' 

11 . 5 . 11.1 97 · 1 17·'. •• ,,. 
'" IU 145 

'01 ..of .. ,.I.tinr to .bon ... p.,. xi 
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Double Joists with Plates 
and Dime nsions and p,.ope,.t ies 

Moduli ~dll '" .. 5 ... 10" Gy""lon 
HEIGHTS IN FEET 

,---
" I H 2. II 136 4G Axis Axl, Ad'IAXI. ,-,. --,-., .-. 
In JS4 JIO 2" U7 I') ISO ).1 HJ ,,1) 

",= .. ,1,,,0;., 1',::.~,I,,,,= 1 17a 151 1m l6O IMo ~ 
211 262 121 195 166 HI I" 240 I~ s:n 
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COMPOUND STANCHIONS-
Safe Concentric Loads in Tons 

.-I$tl-' . ..: • ., 
Ar .. ;~ EffECTIVE 

- < .. .-
j <- U< 

iJ ". -I;;; 
fl.~,. In •. j " " " Two Jol ... • PIo ••• 

1;:;1;;; 10 .8><55Ih1 3508·4 104-36 ,. ... ... 
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10 . 8.55 
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.., 

'" ---- - -
10.6><40 14 . I In·s SI-S4 ,., 

'" '" '" '''' -------- - -
10.6_ ... 14·1 165-6 .... " '" '" m '" ------ - - -
lOx'. 14 · 1 ISH +4-54 ,. 

'" '" '" n. 
------ - -

10_'·40 

~ 
141 ·8 41-1).4 " ". '" , .. '" IO"~ 129·' lB4 ,., ,., 

'" '" '" 10 . , .«1 14 _I flS·O 3HIO ,., 
'" ". "" , .. 1", "", .. r~l.rln, leo .bo ...... p.,. K; 
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Double Joists with Plates 
and Dimensions and Properties 

HEIGHTS IN fUT 

11 14 18 

M .... uli 

'" Soc,lon 

R.elil 
0' 

<:;y ... -

~~ 291 I6l 231 201 151 11 ' 5.00 HO 

10l 191 US 236 106 1811~ ItS I~ HI 

for 10 ~ 8.n dfelbo Drll~ 1-::-: 
)6<1 344 lOCI 151 119 111 141 VI J·M S-1.5 

lIS 149 234 20. 1m 145:~ 210 1M! 4·"" 

26.5 150 118 186 158 1l51~ It) '0"1-:;:& 
145 ~ 201 In 146 II. " 177 t ·" 4·78 

n6 I n 185 158 114 114 .. 1'1 J." 4-68 

lO(, 1M 168 144 III rCH 1--;; """"i4S 1-1, 4060 

III 175 151 11' 110 ,.I~ 12' l-i:is HI 



204 FLEMING BROS. 

COMPOUND STANCHIONS-
Safe Concentric Loads ;" Toni 

,m' ' - ~ . .! A, • • . , EffECTIVE ,. '" .-. - .,- u • , 
·8 .-

Flu,. 
In •. .- n " " " Two 101". <- < Plata 

1m - -
IO~5 x l() 12. Ii 18H 5).70 ,. '" '" '" 10.5.30 ~ 144·0 41·70 ,. m '" '" t; 10.5.30 IIl x1 Ill-a 18·70 ,. 

'" '" ~ '" 10.5.30 I,lx t 11N. lHO ,-, m m '" '" ----------- - - -
10"S.30 12 " I 111-4 )1-70 " lll~~~ I~ 
10.5.30 ~ IOJ·2 29·10 ,-, 

" ) 18~~ 167 

10.5.30 Ill" " 26·10 " 171 1~~ •• , 

~~~dl" 
'><l.SO 16.2 311'1 'HI ,. H1618611 sn 
9.1.SO Ihlt 26t.·B 

I~ " m 5101507 ~ 
h7"_~ '60 I 

~ 
'HI " 421 410400]90 

--~-

9.7 .SO Ihl 1'n·B 57-42 " 191 lBl 11J 161 

~ -- -
9.7 .SO las·} SHI " 1601156 14l> U6 

9.7.SO ~ 171·' .9'42 " 116~1"~ ,.7.50 "xi '" 45·42 ,-, l(8)oo 291 l8l 

1M nou. rel.tin, (0 .bo . . ... ~. xi 



FLEMING BR OS. 20S 

Double Joists with Plates 
and Dime nsions and Properties 

Moduli Radii 
HEIGHTS IN fEET ., 0< 

S .. <tlon Gy.atlon , 

" " " II 36 ~ AXl' j Ail. Axi. ~" 

~ ~~ 
y-y M_ X ~ -. ----

'" '" '" ~l~ 
l ·l7 S·17 

'" Go;- ". IlO IDe ". 78 170 N5 .% 
~~ 1m" ~~ ---- - -
'" '" '" '" .. , n '" ).)~ ... 
'" 1161 ". '" 92.i n, .. '" Nl .n 
on 147 on '" 8]·8 70·1 " '" HI ... 
'" 7ii '" ". 15-5 on .. '" HO ,." - !iii - iao:s67-l 

- -
'" ". 56·1 .. .. 3-28 ... ., i""O: , ,. did I •. f ,,' " 
m 5i4 ... 4] 1 In m no '" 4-Sl , .... 
m ~ ... ~liI :iTr on '" HI 4076 
~~ ... ~~ 1m ~~ - - --~~ ~~ 

m , .. ,., 
'" 

,,. m 4·48 .... 
'" iii "" r", m '" '" '" 4·47 4-3. 

'" 197 ". ~ '" rn on ,n 4·46 .. " 
m "i7I '" '" '" '" '" on 4·45 . ·ll 

'" ... ". '" '" ,~ '" '" 4·41 4-14 

s •• poe_ xi. '_e .. dinr ••• ioul t<mdi,i"". or End 'ixily 



206 FLEMING BRO S. 

COMPOUND STANCHIONS-
Safe Concentr ic Loads in Tons 

·m· ~~ 
, 

A ••• ~! EffECTlVE 
>< '" .-, 
i~ .. u, 

tal ~I.~,. '"' <. 
"" ~ " Two}olota Pl •• n ,- , 

'.I.Je'I . ll ,~, 7416 .. 5~J 10497., 

••• • JII, •• , "" "" •• )fl~ 1H i2 
.·.·1I'··1 186·7 5J.76 •• IW::; J~)O Jl2 
--I::-:-•••• :It II., '" 49·16 •• JUJnJUm --
"'>l~ltl 15.6·1 +4-76 •• JOI U '" = .... ~~ , ... .,." '" 171~ '" 

,., 
•. ,.» Ie. I 115'5 15-76 .. , mE n> ". - - I---'- 1-01-

" dia, 
--~ ~~ I., . n 14K II 115·, 61·60 ,. m '" '.'.UI4_' 16705 ... " , . 

n " .. '" 
"hJ~~ ISH 45·10 ,. '" , 2M m 

,.,.15 14'1 14H +l-60 ,., n ,~ '" 
","J~8 Ill·' 138'1 0 ,., 

~ ~ '" no 
hhlS 14 •• 119·' 114060 ,., m ,. 

" "" ' . 6d51+_, ". !]No" ,., m '9) IIH 

, ___ • ,.t"ri<lt .. .- HO ,.." d 



FLEMING 8 R OS. 207 

Double Joists with Plates 
and Dimensions and Propertiel 

Moduli ftadll 
HEI GHTS IN fEET ., ., 

SK,lon Gyro,lon 

~ 14 111 111 U ~ M" M" M" A.1a ... ,~ 
_. 

,~ .-. 
ffili8:li1 n. ,.. '" '" ~ .0 

'" 
-- -

"" 
--". m '" '"' '" '" , .. H) 

- - - I-w, 
'" , .. I~ '" ". '" '" '" 4·D5 -,.. no , .. IU '" '" ". I~ '·N 
'"' '" 70. '" ,~ ''" ". ". , .. , .. - - - Iiln, - ----

~ 
-m '" ". ". '" '" 
, . ., 

'" Ioio '" III liD ,3-6 ". Ii4 )-1) 
--, ", ••• I~ ~~o 

, ," • ... 
I;'; 

147 liD '" ". '" ,." ~ 
'" '" '" 190 161 ". '" '" Jotl ... 
- -- - - ---- ----

~ 
--

'" '" '" '" '" m .. ,~ '" 
'" 1m , .. '" U7 '" " '" HI ,." 
'" '" , .. , .. '" '" " ~ '" l -Il 

'" '" '" '" '" .. , " '" , ... N4 

'" '" '" '" ')-1 "., .. .. ';:0; HI 

S .. p., •• I~ ro,,,dln, ."1 ..... _did .... or End FI.llr 



208 FLEMING BRO S. 

COMPOUND STANCHIONS_ 
Safe Concentric Loads in Tons 

~, • .1 ,,- ~ ~ EFfEC TIVE "-. , 
" 

.-
<- u , • ". .. 1;;; 

FlanC. ' 8 In •. 

" " .. " Two)olou ,. , 
PI.,es 

"i8j:O ' ~ 5 ~ 18 11 ~ I, 51·56 •• , m 316 lOO 

' ~5. 18 ~ 140·1 40·56 •• 1M lSS 1~11l0 

8 . S ~ 18 11 _1 109.6 _'_' ·_'_' I",:'"O_I'::lc"~' I~"~'I""" 
"'"'C'C'C":::IC":''-'' _~C":·]'I'':'C':'~_:'·:''O I~ 179 170 161 
IxS · 18 1h t 89·11S·56 6·01'64 t60151 1H 

11.1 vet. 

"hlS 11 , 1 IlH 311-7 4 6-0 1SI14011711~ 

, ~ S . U 11 . , 

,.S.2.5 11 . 1 
"S KU 11 ., 

"SKlS Ih ' l~ 16·74 

h S wlS Ihl 83-12].74 

6-0 167158 147 IlS 

6-0 147 138 t29 l IS 



, 

FLEMING BROS. 2Q9 

Double Jo is ts with Plates 
and Dimensioll$ a nd Properti es 

Hociuli R.dll 
HEIGHTS IN FEET . "' 5«tlon G,,,uon 

[-.,---.----,-----;--[--, 
" 1 " I " 1 " 1 u 1 ~ M" 1 A~l> A~i·I A,,'. r-1 ~ x r-1 ~-~ 

-,,-, -,-.-, -=- -,-.,- -,-,.- -,-,,- ';oi- -,-,-, H. H6 

11(, 184 IH 1)7 106 8'J,1 76 I]) l·U 4-()6 

199 " 70' ~"'i"i8 98·0 8N U III HS H8 

IBl ISfi 130 1011 89·175-3 64 110 H43-90 

167 142 118 1~ 8I."s 68·2 S8 99 H) HI 

ISO 118 106 1.-273-16,., 51 88 l-J11·71 

"'ii4"'i"i4 9.·8 78·2 6<4-9 S4-l 46 n Mt W'i 
'dl •. I- - -

In 234
1194 1f>4'm 113 ~ In ~Hi 

198 165 136 III 91·2 7l K H61· IS 

11a 147 110 9fH 81).4 --67 --;;- HS ].07 

159 1)1 106 86·07Hl --;;- 7' H4 1'" 
141 liS 92·074"' 6H ~ 70 ~l H I 

'1) "·079-064- 49 6' H 2·.1 

'106 i4.8ms:;:ll- - :--:0 n 'N H4 



210 FLEMING 8 R 0 S. 
CHANNEL STANCHIONS_ 

Safe Co ncentr ic Loads '" To ni 

• W.II~t ,bbl, , .. Ar •• EffECTIVE ..... '" • '" ". lb • . In • • • , • , • S.ctlon 

17 ~ 4 ~1 -1I IHII w· " n · ,,, ~. 
17 A 4 *" n .. W n · n· "., ,,., 
I S. 4 41·.' 11-50 ~ ". " 61 ·' 5$-4 

IS~4 16-)7 10-70 ;0; OS· ;0:; " <0. 

Il ~ 4 ,,·n IHS " 
,. OS ,0> 5H 

~~. 

Il~ 4 )Jo1' H. ~., ... " 50 45·' 
~ 

rl ~ 4 lHl ,.n , . ... ... ". ... 
Il ~ 4 ll·n 9"1 '" ". 5)·1 .. , 4 )<1 

~ 

Il ~ )1 ,." ... 50 50 · ". '" ))·1 

Il ' H 16-17 7·7. ... ". ,. . 34-' ", 
II 011 lO·n • n " . ". C · 

~ 
lH 

' II ~)I "n • n " . 50 · ". , .. 
I I . ) 1 16-78 ,." 50· % . 4 41·8 " )J.6 

~ 

' 10.4 '1-116 BS ,.. ". :. )1· " U·' 
10 · 11 ]8,54 ,.,. n· .,. 44') " " . 

hr ...... ,.I. tln, to .bo ..... po, • • ; 



I=LEMING BR OS. '" 
1 

,.d DitTHl!nsion$ and PropertIes 

Mod uli kl.dll 
HilGHTS IN FiIT 0< 0< 

S. « lon Gyn.lon 

, 
" " " " A .. II .0.,,1, A~I. A~II 

~, , , ,-, ~. --f;.] - ~ ... <1 1·6 36· ' ". .., K·' '·K 
4'·' ~ "., 31-1 ,.., .. , ~ ,." I .. n 

~ --I H4 ... , 41·6 ~ 31-) ". .., ,." 
42·' m.. ,,., ". ,.. ,., .. .. 1-11 15071 

46·' 1;0:; 014·' E. ,. .. 41 ·' 1-13 14.86 

~ ----! SoOl 39·, ,~ , 26·) "., " J,., 1-14 - rv. -- ------
41-4 n·, "., ,,., ,., n ·5 1-13 4·51 

l,., fn.i ". ,,., ,,., ,., ~ 1-11 14-66 

OM ~ ,., ... c.;;.- ." 14041 
- fm -

14054 ". 11·1 15·7 ,., "., ... ... ~ U2 .. , ,., "., ." Hl 

~ e;; - ~ ~ ,., 21 ·) ,., ." ---- - u:e --~ ". ". "., IN ,., , ... 
- -.;:s -- Ii:s n·, 16·' ... IH ,., 1-1) , ... ,., ~ 11·4 , .. J.> "., I·" m 
SH /»,.. /11 ro,,,din, •• , ..... 0Md1t_ 0( End Fbity 



212 FLEMING BR OS. 

CHANNEL STANCHIONS ..... 
Safe Concentric Load s in Tons 

• 
Y L~_h 

W.I,~. A," EffECTIVE 
'" '00< '" • '" ~. 

'". In •. • , • , • SectiOn --
10 . J. IH6 ]·19 ~., ~1·7 

,., lH 19·5 
-- - -

lOx} ll ·n ' ·17 )].5 n·' ~., 2).5 1'·4 
-- -

1O . ] " '18 5'67 H·' "., 15·8 11 ·' 17·B 
-- -

0,0 . 1·6 15·06 +43 'H 10"' 16,' 1]-' 10·' --,. 11 lN9 ,·9' 44-3 41·1 )1'4 lJ-i ~., 

9x 1\ 1l-l7 ,-u ... 39-0 )5-4 3D IN 
-- - - - In:; -.. , '9-91 ,." lH lH " IB·8 
-- - -.. , IN6 5·14 31-1 17·8 

,.. 
'" 16-8 

hH "" ,." 43-7 1;0. 16·' ~ D·' --- -
a' H 10-11 , ... lB·1 lH 3H D·' 14·' --.. , 18·6.8 5'49 )3-4 1H 15-t 11·8 18·1 

- -.. , 1§.96 4·69 18·5 IH n-, 18-4 1505 
-- - -

· 8.1·}6 !I ·ll ,." 16·8 IN 10-4 ., 
-- - - - ,.. -

1d. 18·18 ,.,. 34·' lH ,., 1H 

'" , 17·07 ,." '" 27·' 1).9 10,2 "., 
F .. ...... , . I.lIn, 10 obe ..... p.,. 0; 



FLEMING B ROS. 213 

'"' Dimensions '"' Pro perties 

Mod uli R. d il 
HEIGHTS IN FEET 0< ", So<,lo n Gy,., lon 

• " " " " A.I. A. t, Axl. Ax l • 

::,.::.. . -. ,- , .-. -- I-Toi-,,., 11 ·7 I'"' 16·1 ,. 21 ·' ,~ 

16-1 ~ T. 17·5 I~ ) ·14 

1..- --
14·8 1~4 

,., 16·5 '" -- ----•• .., 11·4 ·n 3·B7 

ST-I 
----,-;:;-

24·6 ". 15-1 la·' 1·'1 3-51 -- - - -- - --------,,., ". 17·1 14·' ,.. 18·4 1·01 ) ·S6 

~I - lIT 1506 1409 ." J·n 
14·0 It·a 

11M 
;--iT 

I)·' ... ) ·.9 

14-1 ,.. I~·~ 

f;" 
,. 16·] 1·0] , .. 

11 ·6 18·4 15-9 11·7 ,. IH ,." 1· 19 
- - -- - - - - ------
15·1 11-8 ,., 12-7 ." )·05 

~9 -- -- - --i7-". 11 ·7 ." ) · 16 
I':':: 

" ." 3·10 ·n 
- -- - - - - --------
19·4 16·8 14·4 11·4 , .. ,.. 11·1 '" '" IH ~9 10·1 ,., 10·) ... , .. 
S •• 1>'" . , • .. ,ard'., •• ,iou. cornlW"". of End fi. I,y 



FLEMING BR. OS. \111 
CHANNEL STANCHIONS­

Safe Concentric LOil.ds in Tons 

• 
,I ! " Wellh. A,u HFECTlYE ... .. , '" • ,. ". 

lb •. In •. , ., , , , 
Se<tlon 



FLEMING 8 R OS. 2IS 

'"' DimensIons '"' Properties 

M04ull Rod il 
HEIG HTS IN FEET • ., 

S'C. IOA Gy .... loA 

• _'I " " " Axl. A~I. '" Axlo ,- , ,- , ,-, ,- , 
14· 1 11 ·8 ,., ., ,., ,., u ' 00 - - 1--:;;- --

·u " 2·67 -- - - - - ---- --- --"., 17·8 IH n' l 11-4 ,., ,., 1·05 ,.~ 

- - - -- - --------
16-1 1)·4 II ') ,., ,., 

" 1,]) 

""j"j":") 18.j -11-5 ,., ,. " N H6 

IH ~ ,., " ,., ,., ·u 2'41 
- - -- - - --------." ,., .,. ,." - - -- - -- --------.,. ,., ." l·ll 
- -- - - - --------
" 

,., ." ,., .,. ,." - - --I- --1---:54 ------
H ." 1·52 

1----:;0 
" ." ,,. 

- I~ H ~ 1·]7 
--------." ,., .~ I ·U 

---- - 1- - --------." ,., .~ 1-14 .,. ,., --:;;- j·16 

SH pa, • • i. ,.,ardi •••• ,Iou. cO<l</itlOll. 0( £r.d II.it~ 



'16 FLEMING B R 0 S. 

COMPOUND STANCHIONS_ 
S;af e Concentric L Olldl In T ons 

,L...=.,I, h h A_ ,- EffECTIVE 
r.l .lO.£ '" j; fj ". . -, .. ,_. .' • " " " -. Cllun.l. ~. 

" • ~ +4 H . .. '"'' 10·5 , .. m '" ". 
15 - 4 . )6J1 n-74 l! :~ H as 15) 150 146 

1)·4 . UI 1*14 19·5 7-$ 140 ITt IlS 1)0 

12 .. dl .lJl4M6 1.-·4; --,:0 UI 129 127 iii 
11 . ) • • }6·J7 5}-74 I~ --;:0 110 «iii 106 f-r;;j-
11' )i_14·7. SH6 15-76 6'S III lot l07fwi 

IOdi.1. 48-91 IH8 H 101 " ., 'HI;;:; 

10,, ] . 11-]1 42-66 11-54 HI 88] N.I 1J .• fn:4 
10.) . 'f. :18-~ II ·] 6-0 n , 71· , 764 71 ·1 

IO·HxISoOil )0-12 " --;S U o 6f.! Sf.5~ 
~n:i7 4U4 13-1 S-O fl · It 86-7r.o.; 

9<3 xl",I"'i9.8l I~ $-0 817 79.4 7Uf-n;:; 

hl x17' ]4·91 I§ 5-0 ~ " . "'46HI 

hli.ll·l( 46-40 1)-64 4-0 ,.. 91 · 17" ~ 
.><3 ~lO-ll 40'42 11·88 4-0 81,] 19-8 7.·. " ·8 

,. _ ,rlotmr 110 """" _"P kl 
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Two Channe ls Battened T ogeth er ... Dimensions and Properties 

I Mod~1I lUd ll 
HEIGHTS IN FEET 0' 0' 

10 ! 14 11 l1 136 140 I ;;«;~ 
G1 ... tlO~ 

A~I'I A~I' 
'-1 ~-~ 

rni67 l"i60mmillm~ , .:u , ,]1 

- -- ---- - --, .. ,,. 
'" .. , ". .., " " s-e1 HI 

'" '" '" "., .... 76·8 .. >- .·n 5-01 

I~ '" 97·, ". n ·, 67·. " 
., 

~'70 ... 
-T, n '1 "., m ". 61-1 ". .. . ... H~ 

-- - ---- - -- ---- - - --
95· 1 86-9 n·, 6H "., .,.. " n ." . ·14 -- - ---- - - -. -- - -
83·1 I~ "., ". ~., 3N ,. .. , .. '" 11 ·5 6]-) 5.·4 ~. , ". 31·' " -;. ,n ),7. 

M·' "., .,., .1·' "., '" " U ... , ,·n 
5, ,4 ~S·8 1m , .. " .. ". " " 3-95 l'87 - - - - -- - - -- -- - - - -
n ·.63-1 SH .., ]7,5 31 '6 " " 3-65 HS 

61·5 53-5 ... ". "i7 15·8 " ~ 
,.,. 3·n 

SS~I~ 
39·6 31-8 27·] n ·. " " Nt ]·~9 

68·2 SH ~. , ]7-8 ". ~ f-;;- H8 , .. 
61-11 SI-} 42·2 3H ". n f-;o ,·n ].I' 
s.. par' x;. " rardlnr • .,;"". ,olldl,;.". of End 1i'1I1 



218 FLEMING BR OS, 

COMPOUND STANCHIONS-
Sde Concentric Loads ;n Tons 

,~~, iI Ii 
EffECTIVE 

!~ .. r.-i -. , ; <-

'w. fj .' .. • • ' 1.1 
Chanu" . U .. , . 1868 3N6 .MIS ... " n ·, 75-' ,., 

h' . 'S," 1. ,91 .M .. , .... ... , .... .., 
1.116 · I H I u·~ ,. , . .. .. ." 41'~ 

1d • • " ·111 ,. ... 1(1.16 

" n · 7506 n · .,., 
h' •• ,-07 14<14 , ... I ·' n ·, ,., .. 6H , .. • I~'ll " .~ .... ... .. 5 y ., .... ". 
1 . 1 • • ' ·75 ,,·50 ~ .. , ". , ... ... H " 

' . 1 " •• ·51 II., . ·n ,., ,,.. 67-0 ... , ... 
~ 

--' . 1 ><"/1 .... , 14·12 I. ". I 5H 48·5 ... 
' . 1 _ 10-15 1, -5(1 ~ II " 41·141 ' 35·, 

,,, , ·n . I -7S 11-50 

~: 
I, ,.. 35·4 lJ· ,., 

5 . 1 • • . o-n 10·44 ,. ., .. .... P " .. , • ,." IH1 .... ,., n ·. ». 11· .'·7 .. , • , .. 14018 H1 ,. M · 7 16" 24· 1 17-5 

I . , · . ., ,.,. HO ,., II· IS,] 11· N 
,., _ ,oJ.WI, 10 .... _ .... , •• 1 
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Two Channe l, Batte ned Togethe r 
and Dimensions a nd Prope rtie, 

HEIGHTS IN fEET 

Moduli ., 
Section 

R.dll ., 
Gye.tlo. 

16 20 24 U 12 ,. 'ud. "'~i. ""it ""I. y-r _~ y-, _~ 

'] ·1 S4·2 <H·a 36·6 2,·a 24·S 2H lJ ·S ]·IB ) ·05 

S4.,f-:o:"a 40- n ·B 26.,1n:2 18·) 13-4 I~ ) ·16 

)8)~2 21·5 21"' la·) 15· 1)·7 16·0 ].14 )·10 

suI:;;; 39-3 31 ·3 2S.2 · I'" 2H H ,!-ii 

53-4 43-7 lH 21·6 21·2 IIs.8 10·7 H1 H. 

4S.SIm lO·22H 1'·4 U ·S 11·7 ' ·712·80 

XI-o 24-] 19·1 IS· I 12-1 ' ·5 11·7 2·U 2·67 

46-0 )S·S 27·1 21-0 12·4 17·5 ] .)) ] ·u 
)5·a 28·0 21·4 16061- -·11;5 1402 HS H I 

28.6~ 16·4 1- 9-l 10·5 Hli-;:u 

24·2 18·7 14·1 II 7·7 ' ·1 2·34 2·n 

n:;~s ""il.i -+-I--I·c,c;-.) H ITii 1·99 

11.] - - Is:a H 2«1 TU 
'--- •. , 1...,-"., --u .el 1·70 1·16 

t-- 2.6 2-4 1·54 1-16 



220 FLEMING BROS. 

COMPOUND STANCHIONS-­
Sde Concentric Load. In Ton. 

1M ..... ,.r ..... , .......... ,., •• 1 
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Two Channels Batte ned Togethe r 

'"" Dimensions and Properties 

MocI,,1I RadII 
HEICiHTS IN FEET ., .. 

S-.oUon Ciy"ulon 

" " " " " " ~" A)ds A_Is AKls 
~, .-. ~, .-. H. g -, ~, 71·8 ". H-e 11·5 SEI. ,-" 4'54 

8)-1 7+7 6S·4 55·8 41·5 .. 6 i9·1 4J.8 4·16 '-N 
65,) S8.i 
~ 
~ 36-3 '" i2·9 ""iJ.I H~ ,-., 

51 ·4 ~ 34·0 28·9 ,,-, 34·1 U-' . ., 3-87 --,,-, .. -, .. , )H U-, 24·0 38'1 27·. 4,)1 ) '49 

41·9 ... 32·8 ,.., ll-l ,., I ll .... ·4-16 ~ 
3H ~:; n-, 18·3 15·2 .. , 1'·0 ,-.. HO ---- i"'7 ,.-, "" 24-5 19-1 ,,-, '-n , .. - ~ -H ·e 1505 12 '4 n, IH 4'49 2·,1 

11-9 STs 16·7 ll' 114-1 ,-w H I -- -
11·8 16'4 " '6 " .. )-51 '_n 
IB·l 14') ". IS·B ,-, H' 2-12 - --;:s - ;:;; 11·6 ". 16·5 HI 
- - 7- - -

" 1 ·47 1·56 
1-

" ,. '-w ... , 
SH ..,.". ~;~ , .,.,d;n, ~",;"". ~nd;ll.n. of End fj~rfl' 
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COMPOUND STANCHIONS-
Slife Conce nt ric Loads in Tons 

,jFM, W'I,ht ,., h 
EFFtCT 

to" !~ 
00' ." Z. ... ---
'" ,. , .. fl.n,. , ... 'M. " .. a" Ch.nn,l. Plu,"" .' 

IO x Jl " 1~·'" 11· '1 17H "'~ 1-;; n. 
~ 

10 >< 31 ,, 24·'" 11x I Il~·1 lB·la .. '" "" ---- - -
IOxH ,,14·'" 11", 12309 lH8 .. '" '" -- - ~ III-H "l.·'" 11><1 IIH n·~ .. '" 10><31><14-'" nxl n. 26·» •• '" ~ -
lOx! ,,"·18 Il x Ii '6l-l 47·)4 ,. n , '" lOx) ,,1'·18 12>< I lIN lB. ,. m ~ 
1003 ><19·2811'1 112-2 ll·H ,. '" ~ ----- ---- -
10.) .1'·l8 n x! ",. l'·H 

I~ 
,n m 

10·3 x "·18 11,,\ ". ll-H ,. '" ~ '·Hxll·17Ih It "., 49-10 •• '" ~ -- ---- -
,.Jl><11·}712. I 11'·7 )7-10 •• '" '" hHxll·17ll x i II'·S )HO ~ '" I,.; "Hxn-1111 x l 109-) )1-10 '" !iii •• r,;; ''''i"n-1711 x i •• 25·10 •• '" FfH ...... ,00'''n, .... t.cw ....... ,. oj 



FLEMING BROS. 22) 

Do .... ble Channels with Plates 
and Dim ensions and Properties 

Hodull Aoodll 
IVE HEIGHTS IN feET • • 1 ___ ,--, __ ,-__ ,-__ ,-_1 __ '<"'",'."" Grn'~ 
20 24 18 I II )6 40 Axl. Axl. Axl ...... 10 

-' 1- 1 ~- . r-1 ___ ~ 

169:~ In IS' ~ III " 111 ,.,7 S·,)I) 

204 174 14S no 100 'HI n lSI ) . )5 4-'IfI 

1117 160 III 110 91·7 " ·1 U 143 ) .)04 +Iii 
171 .... III 100 1)-4'"-.0 129 )-)2 ~ 
1M 117 'n'780-01 " ·155-' --;; 100 ~ H7 

1m 1lI !~ '154- III 108 ,; 110 N45-)6 

191 I~ 1].8 114 9506 eo·) " 14' ).4J s:oo 
174 ISO 116 liM 17·413-5 n 134 l-4 4-91 

1S8 1~ 114 .,,-: 79· ,,·s S1 lit ~ 4·14 r.u 108 'IH n- 61 Sl·7 41 90 ) ·41 4-61 

163 116 189 156 1)0 109 ,.. t,... 'J.); 4'87 

1'1f1 16' 141 117 91·S II -I 70 lJ9 )·u 4·56 

III 155 119 101 89·2 74-& ~ 116 HI 4· ... 

165 141 11797·.80·' ., .• 18 III 1·)4 4-17 

tn' m~ n:s;;:-l 5«i --;;- v).ij 7i1 
IU .... i dio. for 10 xli.II4' ~ 1. and! dla. for 10 x 1 
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COMPOUND STANCHIONS-
Safe Concentric Loads in Tons 

,~, Wol,h. h 
A ••• ,- fFnel 

C, .. -, .- ~~-,. " . •• , .. Ft.~ •• 'M. 'N. B • " CMnnol. 1'1 •••• -... x 17·'" 11 x I. 159"6 M. ,., m "" ._- ~~ --m -... • 17· 11 . I 111·8 H ·lS ,. m 
~~ -- - -••• x n '46 11. i ,,.. JI-l. ,. m '" --- ~~ ••• .17·* n . f ... ,.." ,. ", , .. 

'" " 17·"6 11 . I ". "" f-ii- '" , .. 
f-m:o -- - -ax Jt. »11 10 . I U ·. ,. m ". ---~~ 

a·H·» 10. , 10)-5 n 'lI ,. , .. '" --- ~~ .,3.-10- 10 . f OJ. , ... ,. '" '" --- ~--- - -
8 <Jl'»lC 10·1 "., 1~'38 ,., ". ". 
,xl;.lOi 10- . , .. 11-88 ,. '" '" ,.J .15·96 II), I un-I "." I-;.- '" "iii -
'" x 15·\16 "hi ". " .. ,. ,n '" --- ~~ ~- - -,., x 15-96 10 ·1 '5-1 1~'38 •• '" '" --- ~--- - liS ,., , 15'" 10 _ I n·, 21 ·. •• '" , . , " 1S.96 ... y ., " .)1 ,. '" "i"it 

Fo< ....... m.tin' ... t.....« "",. Ai 
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Double Cha nnels with Plates 
and Dimensions and Pro perties 

Moduli Ihdll 
IVE HEIGHTS IN fEET 0' '" S .. tlo~ Gy",tlO" 

16 20 H 21 n 3' A., • .0..1. " xII A.I. 
r- r ~-. y-, .-~ 

IlSi mill "i82Gsi rn n 197 ).45 H1 

I~ 185 160 IH III 9).5 4a In ).44 HI 

i" 169 I~r.n I02Is5:i 61 ~ ~ •. 51 

1m 15) III 110 9H 7(,.9 56 rws H4 H2 

1m 110 10) 87-1 7H~1 44 1--79 H) • . u 
-- ------ -- -- ------ - -
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SOLID ROUND COLUMNS­
Safe Conce ntric. Loads in Toni 

• W.llht 

r.:. A,u 

'" u· 

EFfECTIVE 

Oi •• 
Ino. 

'" ,,,. 
11 '8-4-5 

10 161.0 

• ",,. 

In •. 

111'IG 

18'54 
'3-63 

• • 10 III " 

11 ISO'l 44·19 195 17' lSl 2ll In 

1~~~';~-Ic'c~c·';-.J-~~c·";;-Ic";;;4 .~ 110:;' 154 
' l 111·8 UI8 liS 196 In 146 11G 

, ,,·1 18'17 18() 161 131 113 91 '9 - ---=:-+~:-::-I-co - ---
__ ,_, __ ""::'=·_f-':'C·'C·CIC"",' -"-' -'-"--"-.-' -.-,.-. 

5 66·8 I','" 111 99· 18·1 " '1 41·9 

--,-,- -c"o.c,- J-c"c .• ;-·I~,,;:;)~, 55-4 41-0 3H 
I--,-:'--f--:.,c.,;- I-c"c,c:-, I"" so.S 36-8 17-1 -

- ---=:--I--'co--I-':-: - - --
1_--;'c'_I--;':'~·':-f-;'~';'CI~';,;H n'l 22·7 r 3 lHI Hili 28)~ ----

1t 16·1 -4--91 15'1 1-
"" ...... ,.r.tln, to . bo .. ... po,' xi 
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""d Dimensions and Properties 

!Ill • 
HEIGHTS IN fEET ., 

H 22 
h 

" " 
<0 

" " n ,. 
" " 

,. , 
--

'" 1;0; r.. m ----
~, '" ." '" 170·0 ,.~ 

'" m '" m '" '" '" 170 "., '" -- - ---- - --
'" '" n, '" , .. ,., '" 71 ·6 '" - - -- - - -- --
'" '" 

,., '" ". 50·) ,." - Ii7 -- - - r-- - - -- --
'" II. "., 11 ·1 1-87 

". '" ... I- -
lH I ·n - - - - - -- --"., n, .... ". 1-61 

- 6j"":") - - - -- - - -- --
14·8 11·2 1·50 

- -5H 16·) 1·]7 

I- IN '" - --., HI 
- Modul". of Se«lon -- ----

10. Solid Rouftd Col,,"'ft. 
., ,." - -- -- --_0-0982 0" ,., . ., 

- CO _ dl. m •••• lft In,.) -- ----
H ." 

I I I I I ,., 
" iN p., .. 132, 23J (0. thick ..... o(SI.b C.p • • ftd to ... 



212 FLEMING BROS. 
THICKNESSES OF SLAB CAPS &, F., Given Uniform I:, Distributed 

Pressure of 30 tons 

~ M"'_I mom OIA,MEUR OF SOLID ,_. 
on Srab 

51 .. 01 SI.b In .on. 
In In •. " 

, 
' I 

, 
' I , 

---- - -~ ----••• 1] ·0 ,~ , .~ 

- -- -- - - -
11" 11 30-0 , ." , ." '·75 '·75 ' ·15 - -- -- - ----
IS~ IS ". ,." ". ,,, ,.~ -- -- - - - -
18" 18 ... '" ,." '" -- - - - -- -
21 • 21 ""' n5 1·75 - - - - - -
14 .14 n' ,,, 

r--- -- -- -
17x 17 '" -- - - - - --
)O~ )0 ". -- - - - ----
3ldl m 

l6d6 ,ro 
~~7.t:.:l'~:I<~~!.'" :JSI~t: 19.19 '" .rtor machlnln,. 

41.41 , .. Wh.,. 'he Cop or B.a •• I, 
ne, .quI r. speela' Caleul._ 

4S ~ 45 on .10", h.v. '0 b. mad •. 

"." - -1-1-1--- --
51 ,, 5 1 '" 
54" 54 -
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BASES r., Solid Round Columns 
LOilds bilsed on il Concrete Be3ring 
per squ3re foot . 

ROUND COLUMNS IN INCHES 
A •• • 

0 
SI.b 

'" " • .. , 
" • , 

" " .q. I •. 

- - - - - --·56] - - - , . ." - r- - - -
I·S63 

- - - - - - - - - --,,. ,.,. ,,. 2·150 - - - l<i - - - - - --
1·75 ,., '00 3·063 

'" '" ,." '" '" '"" 
,,. . ." 

- - -
~ 

- - - - 1---
'''' 

,,. ,.,. 3·15 3-75 ].7S .... H16] 
1-

;!....5 .... . .. .00 ... ... .. " 1-
6·250 

H S . ·n .. " .." .. ,. .. " 7-SU - - - - - - - - - --.. ,. 4-75 4·75 4075 , ... , . ." 
-

'00 , .. , .. '" ~ 10 S/oO 
- - ,,. 

'" 
,,. 1m 12150 

'" '" I~ .. ~ -
~ ~ '" 16·000 

- ,.,. 6·75 ,,-- ;:00 , ... 20·250 
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HOLLOW ROUND COLUMNS 
Safe Concentric Loads in Ton. 

0 Thlck_ W.llh.1 A 
'J>Oc ,eo EFFECTIVE 

ness foot In --- '" Outlld. '" ". 
01 •. 

I~ •. (b •. in •. 

In in •. • • , I • 
• »,~ .~ 36·. 35,' lHn.$ 

1 

------
" !~ ,." 3( -' "" 1',) ~., 

5t , 1~'()19 Hl n · 2405 n·, n ------
61.. , ... ,. 10-885 ,." 19-' ,,., 18-5 IH 

81 .•. w.,. '·116 , .. 16'~ ". rB ". • 1"51) • ·K ,.., " . M 14·8 

II~ 130978 4·11 24-1 ". 4 ll-) 21-1 

4t 1 61 .• ~W'" 
II ·H. 3-34 " 19·' ". 11·) 

a-au ,.., 15-4 14·' ,. IH --81..,w.,. 7 ·417 1-17 11·' 12·4 11-' It-] 

" 'Boa )-62 ». 1'-8 IS-7 17-3 

• 11-172 ].1' ". 18·' ". 15·8 

4 ---, 
I~ 1-'5 17·' 16,) IH 14·1 

61 .•. w., . 14109 1·1, ". ) 11- It·, IH 

81. ..... ,. '·561 '" IH 10-' ". •• 
For No ... ,.1";,,, to th ••• r.br •• , .. Pat. ~i 



FLEMING B R 0 S. 2J5 

,,' Dimensio ns ."' Prope rties , 
.< 

HEIGHTS IN fEET < -. ]~ .=., ,l .. 
, let II ~ 14 1 " 1 111) r '0 

n. Jo.7 2;:j 2H U. ";}jiiH 1.4-7 I].li" ,.~ 

-- ---- ---- ----------
27,] ". 2H 2l-] "" 17·4 14·' ,2'6 , .~ ' ·M 

'2M 21·2 20·1 ". r;:: 14·1 IIl.i ,., 5·18 ,.~ 

17·2 16·5 15-7 14·8 IJ<, 11-1 f--;:s " 4·10 ,.~ 

14-5 1].9 IH -T;. 10·' ... ,. ,. ,.., '·M 
"WI --I-;:; - -----

lH 21·5 " ,7 17·' ,2·0 ." '·47 

",8 18·. 16·' 1s.4 IN 10'4 I-;t. ,., 1049 

16-1 ,5-1 ~ " ,., ,., I~ ,." 1·51 

1m - ------ --Is:6 ------
11 ·8 ,., " ,., 

" ,." 1'52 
-- - ---- - ----

10'6 9·9 .., ,., ,., 5·7 4·7 2-21 1'5] 

I~IH im 11,5 .., 

" ~= 
]'10 ,,]1 

1405 13-1 ". 10·6 ... " 12'86 ,·n 
-- --

0 -1 11·9 IN ,., H ,., ,..0 I·ll 
-- --

'~~ " 
N '0 ... '''' "]4 

~ -- --
8·6 7·9 ,., .5·1 .., 1·16 1,]5 

rl>o •• y.h ... "" not nc .. 1f 1/, _ ISO 
L •. w" ._'mp.".15und.r<I Wi .... G.~u 
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HOLLOW ROUND COLUMNS­
Sar. Concentric Loads in Tons 
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and Dime nsions[and Prope rties 

HEIGHTS IN fEET 

12·1 I H 9-9 a '7 7·1 6-7 5·' 5-l I·'" !-IJ 

, ·2 a-o 6·9 J., 5·1 ... 1·)1 0·98 

~~ H~ro H 1·11 0·99 
' ·1 5'4 4'6 4.0[ i'!: ) ,0 0-'5 1«1 

....,i-;:; ')-I~.-I- - I.., ." 
4·9 4·1 ) '4 0-16 0·16 

H H 1·. - - -- I-- 0'61 0·77 

4-ol-ii l ·a 1= 0-6) 0·18 

) ' 4 1 ·8 1 ,) 0 -5] 0-19 
Th ... val ..... do I"" uCHd II, _ 150. 

I .•. w.,. _ Imp",bl S .. ~dud WI,. G.UI •. 
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STRUTS-Equal Angles 
Safe Concentric Loads in Tons 

£ffECTIVE 

f~, ...... ,00"i", '" .bo •• I •• poe' ~ I 
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and Dimension, .nd Properties 

Moduli 
"'adll • HEIGHTS IN fEET ! !s.c,1ofI • Gy .... 'lon 

~~j~ 
Ax • • •• 

• " ~ Axl. M 
Max. Min. ~. ~ 

15·1 IH 11'4" a'1 ,., H9 ]-(19 ·H ,·n 
~\· a.il~u ----n. ,.. 6·11 2,)5 " 1·'4 

-;:; ---- , .", 14-1 12'2 10'4 a·' 1·1 1'1] 1001 " II" 
----:c 
10·2 8·5 1·4 ,.) ,.. ~ 2'41 ... ,·n -- - ---- - -

" N ,. ,.. ... " '·H '" .. 1·14 
- -- - - - ------ - -
" 

,., ,. ,., .., 
" ~ '11 1·59 ... I·n 

~ - ---- - -,. .., ,., 
" 

.., 5-38 1 ')6 ." ,." ,. ,., f-;j ,., f-;j ,., 4'61 1·93 " 1·52 

• " ~ .. ~ ,. '-i:i! ,." .,. 1·54 
- ---- - -, ,., 

" N , ,., ,.,. 1·24 ." 1·55 

7.2 
- i-;:n --.,..- --,., ... .., H ,·n '" ,., ,., ,., H r;, ,." , ... 1,..- 1·11 

-7.6 -i:i --~ " N ,. 1-12 .. I·H 

'].8 ,., H ,., , 2·45 .~ ... I·J5 

'].2 " 
,., ,.,1--J.6 ,~ ." ... 1'}5 

SH.p.daily ........ p .• iii ,",,,din, M."lmum Moduli 



2-40 FLEMING BROS. 

STRUTS-Equ;al Angle. 
S ;a(e Conce ntric Lo;ads In Tons 

S.<'lo~ 

W.I,~. 

r:.,', 
'" lb • • 

3d_.9-35 

A,u , . ... 
I~ • • 

EfFEcnVE 

jjj-' 
1-15 11-1 15·9 12·9 9·' 

NI l~ml~M 

'0, no .. , ,o/.rl~f Ie ,1>00, 'H PI,. oj 



FLEMING 8 R OS. 2<, - --
I and Dlmen.ion. and Properties 

Mo4uli ... " HEIGHTl IN fEET • "' S ... I0 ~ G y .... Uon 
Ax .. _~ , , , , Axl. Ax l. 

"-. Hln_ .-. 0 - 0 --... --~ ,., ,., .. ,. 1 ·J1 ." .. ,., J< H ,." ~ ." ft.;;-
' .. - H -

" H ' ·n ... ." I-IS 

,., N ,. ,. ,., ·n ·n ~ 
H r;:: "2.1 , .j ,." --:u ... r,;-
,., ,., -T,;- ,., 1>14 -:;;- ." r--:,;-
~ 

,., Ts- ,., .. -,;;- . .. r;;'-
,., N '''' ~ " 

r.;-,., 
- -:n I--.,-,., ,., ,., ~ ." 

• 

,. ,. ,. ·n ." .~ ." ,., ,. ., . ., -cii- .~ f-:ii-
1.4 - - ----:a - r-:;s ... . .. ·M ,., -:;; ." ~ ." ~ 
~ ·n 

I-
.~ :::i!:: ." ~ I-"-

s.u .",,'MI, _ ... p . • 111 .. ,.,dln, H ... I ..... m Moduli 



2<41 FLEMING BROS. 

STRUTS-Uneq ual Ang les 
Safe Concentric Lo.;t.d. in Ton. 

" Zj :fl Sj EFfECTIVE 
.:;:s .c .. ;j H 

I --- • • • , • • SIK.lon -h 4 _ I ll-GS ' ·48 J"l~-o)Oo1 15· 11-0 17·5 

=,c.-.'-'.C,'I',c,C .• =,I·,:.C"'i·:,,CO-II " .4 14-5 lQ., IN IH 



FLEMING BROS. l~l 

and Dimensions and Properties 

HEIGHTS IN fEEl 
Muc lmu", 

Mod .. !! 
of Section 

Mlnlm~m 
Mod .. 11 

ofSectlon 

Rodll ., 
Gyration 

10 II. III U ""II Ad. ""b Ald. ""10 "" .. • -~ , - , -. r--, .- ._ 
14-71 11-6 10,(' "J 1),1 I·Go! HIl HI ·M loll 

1·1 7·, I HI HI.) i- l-04·M 1·]4 

7·1 6·7 110 (',15 6,8(, 1'91 ·7. 1·19 

IH ' ·7 8· '·1 ,,7) ,·n 
H 7· , . 5·8 '"'0 5050 

),67 l·~J .... I·'. 

1.,;1He .... ffi 
7·1 ' ·1 S· 4·5 5·18 • . ~, 1·18 1·$1·15 I·n 

s..Ij>KIJ.,_..,p .• fllnt.rd,,,, M ulmum Moduli 



,« FLEMING BROS. 

STRUTS-Uneiju",' AnllH 
Safe Co ncentr ic Loads In T o ni 

" iJ ; :'ft lffl1CT1VE 
-f. ... !e • < .. "i8 • , , , , , .... ~ <-

, . .. "* ." ,·n IN 16-4 14·' 11·5 '" , • It, i ' H,I ,~ "., '" 1"4 15·' IH , xli ' • 10-]7 .. , 1904 11'4 14·' "'j"i:"l ,., -- -, x )t • .,.,. "71 '" .,.) 1407 11·' '" 
,., 

, · , -, 11-15 ) .]6 ". " '4 15·4 1101 .. , ., -, Hl ,." IN 
" 

II ·' ,., N , · , -.,. '"11 ". .. IH '" 1·' , ., , ., . , "$9 ,." 'I,' '" ., "4~O ,.., -, , 1-9'l ,." 11-1 '1-' 14·4 11 ·1 ,., ,. ., -, ~ ,~ ". 1)<1 1"1 ,., ... 
41 _ I . .,. ,." ,." U· , II ·, .. N ... 
4,d ., "'6 ' ·81 ". ,., ,., 10. ,., , • Ii x I 14'6' ~ 

,.. , 1)-1 "., "., 12·, - --, 
• Ii ' i 11·91 ,." " " " ' 4 ". llfH , • 11 _' , .. :1067 ". '" 11<5 .. , ,., 

f. _ nl.dnr" abo ....... _.1 
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.n. Dimeo,loo, aod Propertle, 

M ... lmum Minimum R.dll 
HEIGHTS IN fElT Moduli Moduli 0 ., ., 

G,Atlon '-no • ...... 
10 j I I 

~ • • A.II A ... ..... "!".h MO M" .-. ,- , . - . ,-r -, _. 
,., 7.1 , ,I $ .] 4'S5 ,87 1'92 1 211 ." '" ---- ]n~ ,., 
~ 

1·1 • .0 6.00 ~-«I ." '·ro W-;, -----b 
" ... 4-10 l ·i4 ].]~ H ." 'n - --.. -- -,., ., .., 401$ ,·lO , .. . " .,. ,·n 
N ,., ,., ,., ,.~ rn ,." ~ ... , ... 
" 

.., H N ,·n -;i; 2-. ' ." ... , ... ,. ,. -i:i ,. J.>, ~ , .. ·n ·n ,." - - M - ---- --"Ti, 
~ 

,., ,., ,.,. ]·10 ,." Y ... ,., +1 ,.. H 7 3-1 4 1-33 1-10 ... 1-51 -- - ~ - -
H .. ,., 

'" , .. .. , ,·n ·n ... I ·n 
- ~ ~ + J.> ... H H' ,.,0 ... 1-5' 
- --) '7 ) ·0 ,.. ,., 2·., , ... 1·21 ·57 ·n 1·$4 

10'4 8-5 " H ,." 4-18 

~ 
." 1' 41 

--' 
, . 1-0 " 

,., 4-n H' I 'to ~ ·n 1-4 ) 

"W17 ,., J.> .... 1-10 l 'iS H~ ·n 1-4$ 

s.. 'pK;.II, ...... ... " .• ;;; .. ,.N/in, H •• lm um Moduli 
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STRUTS-U nequal A nale. 
Sa fe Co ncentr ic Loads in T o ni .. 

:~f! W .I,h. A • • EffECTIVE 

1'.:. '" ... -.. In Ibt. In •. , , , • ~d .. n -, xli- ,\- "H H . IH 11 '$ I •• •• --, .It_. ." 1·11 11 ·4 '" .., 7'() 
-, .. -, "o. "'. 1t-5 14'$ ". 3 11).) , -, -, ' -45 l ·ft 1$-, 11·7 ,., ,., 
-, .. -" HI '" ,IN ,0> ' ,6 6-1 

• -, -, Hi ~- 10·1 ,., ,. " -• ,,1 • • t 1·81 1'~ n'7 ,., ,.. ,., , • 11_'" .... ,.,] , 0> ,., .. , ... -, . It '' • Hl I·" ,., ., .., ... -
lid -, '.~ .. '" 11"' 14-' IH ' ·1 - -Ii . J -, ,·n H. IH fl-S I ' ,. 

-Ji d -" .... I ," 11 '$ ,., ... ,., -)1 _ 1 -, Hl 1·5' ... ... .. ,., - -lj _li _' N7 HI II·' .. H ,. 
-It · li Kh ... 1-11 " ... H ... 

,.., _ mati.., ..... _,.,. d 



FLEMING B R OS. 2-47 

a nd Dimensio ns a nd Propert ies 

Moxlmum Minimum Radii 
HEIGHTS IN fEET M~,u" M~ull of 

Soc, Ion s.."lon G,rOllon 

~
• • 1 10 Axl. Axl. Axl. Axl. Axl. Axis 

~-. , - , a- ."!-, y- . 1/ u 

6-9 5'S .·5 l·8 1·99 ~ I·ll -96 ·n 1'46 

5-7 ~·6 H )·1 1'41 ~ ·99 ·n .1) 1·46 

8·0 •. ~ 5·2 ~·3 )·n 2-89 1·85 1·09 ·n 1·36 

6') 4·8 ~-o 3·) ).()6 2·43 H) .8-4 ... 1·18 

)·8 3-0 N HI H8 1·61 1-07 .511~ 1-1 9 

MHN"'-:;- I'" 1045 ·90 .-48 ,5] r·2tl 
SH ,/>Cd.II, "",. on,. .• 1lI __ 1."lInl Maxim um Moduli 



2~ FLEMING BROS. 

STRUTS-Unequa l Anlle$ 
Safe Conce ntric Loads in Tons ~ 

W.I,h. 

fo!~ ,. 
lb •. 

A,u ,. 
~. 
In • • 

EFFECTIVE HEtG 

)·1 1·9, 1·1 ·81 
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FLEMING BROS. ,., 

.... DimensIon. ;and Properties 

M .. lmum 
MInimum !I..d,1 Moduli HTS IN FEET .. Moduli ., 

S_lon 01' Section G1'''1on 

• I , , 
~" ~. ""10 1 ""I, ""II I A.I. 
_. 
~ 1/- 11 1 - 1 ,.. H ,., ~ ,·ll ." ." ~:.. :~ 

, H ,., H ,·n , .~ c;,- .,. ·n , .. 
,., ,.. ,., 1·5 1 , .~ . " ... ·n 'M -- --,. ,., ,., 1·21 HO -54 ·n ·n , .. 
,., ,., ,., , .. ,·00 ~-:u ~ ,.., ,., ,. ,. ,." ·M -:;5-:;0 ... ,.., 

I~ ,." ." -~ ." ,., ,., H ·51 ·25 

IT.; I..- ----
B ,., , .. .,Sl .)5 . ., ." - 17.5 - r-" ------,. ,., ." ." . ., ." ... 
, .. ,., , . . ~ .g --:n .,. .. . ~ 
,., . ., ." ... .,. ." ." ., ... 
." ." . ., ." ~ ·n ·n --
. " .,. ·n ." ." ·n ... 
. " ." ·n I-:n ." ·u ... 
. ., .,. ." ." ." ·n ... 

Seo ./HclaJ" ... I .... , . "m,., .. d;". M .. lm ..... HHuli 
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250 FLEMING BR OS. 

COMPOUND STRUTS-
S;afe Concentric Loads ;" Toni 

T • 

!=1~ 1~ :, 
EfFECTIVI! A,. !~ 

~: .. .. , ~. ,-
Two ""ual H In •. I' , .. " .. 

... ,1 .. • I.'. I ,,,. ".. • "'" ,n ,n '" ----
8x' >< I ". 26·'- • '" '" ". ,~ I -- -
1.I At n ·, U ·M • '" ,~ ". '" --
8 . 8 •• 65-4 ,." • '" '" , .. ... 
7 x 7 xl ,.., u ·n • 'fi ". '" '" 7.7 ., 61" It·., I '" '" ,m .. , ---- -7.7 ,, ' ". ,on I , .. '" n ·' 'N -- -, , • ... 11-50 I ON n. 75,) ,0. 
, ,, ' ,, i "., 19041 I '" 

, .. ,~., ." 
,~, · t 51,. ,,·87 I '" ... 'H ,... ,,,',, . ... , 14'2) I .., ". ""' 59,' 

, .,. i- .. , II ·SO I to. .., " . ... --6. , ., 'N 8·1) I SH ... US l7-l ----

I ", ...... ,lIatlnr c. abo<. Nt .... ,. . 1 

.... 



FLEMING BROS. 2S1 

Two Equal Ansle$ 
and Dlm e n$ionl and Pro pe rtie$ 

~odll of 
HEIGHTS IN fEET (0, ... 10., 

-

" " " n ~ l' ln " "'wi. I"''''' 
w 

)'--, ~-.~ 

'" '" '" n 6t-] »-1 ~, "»41-41 

'" '" '" .. ". '1 .7 '-;;; "., 3-41 -;:;~ 
Iii 'q.7 - 1-4J '" .,... 71·' ,., n. )407 )-S, 

" . .... 7H " ., .. , -45·' W '" , .p 1.4, 
~7 '" 7l-1 'H I'" 41·1 ". .., l ·18 l ·U 

.Sot 74·) ... · 15407 .. " "., U·' ) · IS -i:i~ 
71.. - - - -- N"4 'N .... 47·0 .. 31·l 1407 IN ) ·11 

St.l 51·) 4+i ,.., 3H I;;:- .. , " .J HO N' 
~ .. , "., .. 35-1 " .. , .. m TN 
».4 ... .,. u· .. , "., ~, , .. 1·75 ~ .. , 41·) '" .. 1'·1 ,. IT IN 1·7) Tm 
~ , .. " .. u· , 11·7 " ·4 IJ-I ,., , ·ro l.ii4 
31·5 2'" "., 19·1 14-5 11·' ,., ... 1·47 f.iiS 
- -'-''-
- - I- - 1-- - - ----

So. ...c .... po,," ~;i ,.,~,~"II "' .. 0( alondo, ..... 



251 FLEMING B R 0 S. 

COMPOU NO STRUTS-
Safe Concentr ic Loa d s '" Tons , • 

!db> ' . ~~ ., Mu EffECTIVE 
> • '" •• , . - ". -8 ,. 

I Two .q~.1 
In •• .. • • • , ,- " .nlle. • , ., .\ 47·] IH8 \ ". 91 ·' • 1 1)-9 , ., ., )9-9 II·n j .. n·. ,. 8 nl 

- --, ., ., 31-3 ... , , "., 6l-1 '" 1 57·' --, . , ., U1 '·n j 49·7 .,., % 1 4 .... 

4t x". xt 4H n·)' j .,. ",., 76'1 71·] 

'It ".x I 35-7 10-4' j '" 68'1 64· "" 4lx 4txl D' 0·" , ". 55.11 52. , 49-5 
--

..... >< . n' , .% j .,. 941·1 -40-237·8 

• •• .j 31'5 .." j " . I 57' ... fi·, 
- --• •• ., , ... ,." j .. , ". ~ . 2 <40·7 --• •• .j 1f.S on j .. 3(..1 n · 81H 

llx31"1 27·1 , ·n j I~ 47" 43·1 lI·' 
I~ 1-"- -

lldl "l "., j ". .... n·" 31·" --
lixli xl I'·' . ·n j " I 31).! 27-" 24·" 

11 x 3l " ..... H·I H8 \ ". IH 1). 020,5 

,., ... , •• ,.t1tJnf ..... He PI,. , I 



FLEMING BROS. 25] 

Two EqUid Angle. 
and Dimensions and Properties 

R.dllol 
HEIGHTS IN fEET G,,,,tlon 

• " " I~ 16 n ""I ..... "1. 

~l-7 35·1 19-6 14-2 ,9·8 16· ,1 ·6 H ·~ 1·11 

65 ·8 ~. ~1·6 3:1-8 11 n·1 II· 15·4 1·11 

,." 
,." 

SH ,,·03,"619-011· 18·9 15·7 n ·1 HI9 I·U 



'" FLEMING 8 R OS. 

COMPOUND STRUTS-
S .. Je Co ncentric Lo;ads ;" Tons 

T • 
W~ '1 • • A.u ,1 EFfECTIVE ,. '" ., • .- ". i.i ., 

wo ",ual In •. .. , , , • l" ane!_ • , ., ., .1·' H' I ". 36') " 6 )0,1 , ., '1 IH ,·n I .. , " .. >H --, ., . ~ 11·1 ,." I ,.. , ... " , .. , ., . , ,., , .. I ,., ,., 11" " .. 
11 _11· ' lI·a ) '41 I n· n ·, ... ,6-1 
11_11_..\ ". ,., I ,., 

" I'" 14-) -1i _l' _1- .., H' I ". ] 15-1 ". , II·, 
~ 11 _1._ , ,., , .. I ,. 

" 16·4 IN 

11 "11"'\ ,., l$.t I ". ". 1 ll· ". -ll·l~'" ,., 1·11 I ". ". I IJ·) ,., 
~-

1l _1. ",o., ,. ,." I " , .. ,., ... , ., • ,., H' I ". ". " ,. , . , ., ., ,." I ". ] 10-' ., ,., 
--~-, . , •• ,., H] I ,., 

" ... " 
F .. -. ,.!MiIl, .. -. _ pap~; 
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Two Equal Angles 
and Dim e nsions and Properties 

Radii of 
HEIGHTS I~I fE£T (;,,,.,10" · , . , 10 II 11 14 



-156 FLEMING B R 0 S. 

COMPOUND STRUTS - Two 
Safe Concentric Loads In Tons 
, < 

'r t~ :.: 
EffECTIVE Ar • • " " < '" i! <-, ." ". . , .-

T .. oun-'l~.1 
In •• " < • • • , . - '" 'n,les • , 3. ~ t ". IH5 , ... "', n. 67·' ---- -

7dl'i 14·0 ,.., , 67" 65'1 62·0 54·1 , 
3i ~' n, 7<59 , 51-3 4'·2 M " .• ... , 47·2 1)·88 , 91·1 9H. 91.9 Is.l 

••• ., ]9., lI ·n , ... 79>7 n. '1>6 
••• . , n·. '·51 , "., ~. 6H 51-6 

' xli x' 37·7 ,,~ , '". 7H "" 61-5 -- -• li ~ i .. , .... , 61·5 59-1 .., ",., 
--

' x li xl lH .... , M ~ .. . ,. )7·8 .. , ., lH 10·47 , ,"a "' 61·8 51·' .. , . , " .. ,.", , SH US ", .. 41·1 
--.. , ., u ·, ,·41 , 41·' ... )7·' 31'4 

I.' ., lH 10·. , 72-1 ... 67-1 60-6 ---- -
h' ., 28-? ,.", , .... 56-7 5H 49' 4 

•• • ., » • ,·47 , ~., 41-4 41 ·1 )7,8 

for nou. ,e/.lin, '" abo •• I •• pa,. KI 



FLEMING BROS. '" 
Unequal Angle5-!ong legs connected 
and Dirnensions ,"d Properties 

R.d,lo' 
HEIGHTS 11'<1 FEET G,rt"on 

" " 
,., .. .. " " " Axl· l ...... 

,
• 

5H4H 
1--, ~-x ----16·2 2H U8 19-8 16-' 14-/ , .~ ,." 

-1= 2a -S '" 18'6 IB IH ". II.i7 2-24 44-7 U -1 

2~~ -- ----
1H 26·4 16-1 IH. II ' 9-4 .. 1')4 ,." 
16-1 66·1 " .. 41-5 " ~B;;' 24-5 IT.» ,·81 
M' SS·' .., l);j )1-1 17'5 1).) "" 1·74 , ... 
5H +4-1 )1 ·1 I». 15· 21·a 18·4 1~-8 '·n ,~ 

S3 4J-l )~:; '" 1]." ~l 16·1 n ·8 ,., '" 14M1H 21·5 22·2 ~'5-IIl-1 ,., ,." 1-91 

I"" - ,.., 16 '1 IN 11-1 ,., ,., 1-41 1·92 lH 25·4 

41· Jl., ". r;;.; 16·, 1]-7 11-4 , .. ,." ,." 
~~ ~ -]3-) 15-5 11·8 , .. ,., ,., o.n 1-91 - - --, .. 18·7 ". 1/-' .., , .. ... .." 1-9] --

51·1 43-4 35·4 "" m 19·8 16-1 ,., 1-19 1'$4 

41·8 ]5-6 19·1 ~ 19·, 1604 13-9 11·8 1-76 1'$6 

lH I~lH 18·4 15-1 11·7 ,., ,., 1·7) ' ·51 
S .. note .. , oo.o . iii ,o,,,din. ,atlo 0( ,10"<10""" 

, 



258 FLEMING 8 R 0 S. 

COMPOUN D STR U TS - Tw. 
Safe Conce ntric Loads i" To ns 

• . . 
~ " lIif J: 0< 

EFFECTI VE A ••• .-.. ,- . " , -, ,- ". "' iw" u~"~11 H ,~. ~ .. • • • , , . 
Ift,l ... " • .. It .. . )H ' ·8S ~ 67· 6$' 6] ·1 .... 
x 3t x. 17·] ' ·01 -I"" 51-1 ... , • I 55· 15)-2 

• ",.", "" ... I ~ 1.:!I ~4 " , .. • x l l ....... 17·. 5·11 I 35·1 U -S n ·. ,.. 
• . , '1 " .. H' I '" " 7 44 8 4 1·5 ----• ., '1 "·5 H) .1 " )6.1 )J.t 31-1 

• ., ... 14-3 4·11 1 31 ·' .. "., "., - -• ., '1 1)·2 , .. 1 lS 8 IH 'H "., 
.. .. 3 '1 ". , .. 1 " ~. " '" • 4tKl .\ 18·1 5·) 5 1 ". ~ no ". , . 
41 .. 3 ... 15-3 .." 1 " '" ". • 24' , .. ., ., IN ~ 1 1H n ". 4 . , . , 
edt .l llH , .. 1 ... ~. 1 4 1· S 18-) - -
4 ,,3t . ' 18·1 5,)5 1 ". " ". ~H 4 ,, It ..... IS,) . " 1 .. , " ". 24· • 

~ ...... -.I, tIft , to abo .. ... po,' ~ j 



1~C-__ ~F~L~E~M~I~N~G~'B~R~O~S~. __ ~2~5'. 
Unequal Angles_long legs connected 
and Dime nsions and Properties 

I':::'::~=:::":::::"':":'::.c::=::.-. . 
H~IGHTS IN F~~T 

26·' 21-1 16·4 n· 
lu.s 17-8 11·8 10· 

RadII of 
G7,ulon 

21 .... ~Io Axl. 
~~, 

IS-8 1·55 HI 

Sa ..... "" .,.". xiii rc,.,<lin, ratio o(.l.nd.rn ... 



r '60 FLEMING 8R OS. 

COMPOUND STRUTS - Two 
Safe Conce ntric LOOlds ,. Tons 

• i2 '"'Ir' I i A<u .- EFF~CTlVE " , '" 
" , 

< - .-• 1j ". •• Two-;;;;;;;uii 'm. ::r , , , , 
• nll .. ~ . 

4 ~ H - i 12·) J·n , ". " V 11" , , ., n ·, ... , " . 41-4 41 ·J .... , , ., ' 6" ~ , " ". " ,. 
h' .,>, 14·1 +iI • ,., " ". "., , , , 11 '$ ,.,. , '" n 11 ·, ~, , 1.-• 1506 ,.", , 11 ·4 ,. ". "., 
hlt · -.\ 1),1 ,." , 16-J 14-1 >H 1H 

h lt· l 10·7 ) -11 , 11-1 ,.., I'" , ... 
It xl , ,., '''' • .., .. , .. 3)-1 

» . l_~' '" ." • " '4 ,. " II· 

It . J •• IH ,." , 16'4 II· ' ", 1 1·, 

]l ol , ". )-I) , 11 -4 ,. , " 11'S 

lt ~ lt · . 1" '4 4·11 • ,.., ". , ". V·, 
It · 1 • • ,.. 11· ' '" • 1404 13·' 1'" .,., , ., ., ,., ' ·M • "., " " . .. IS· 

Fot _ rJotin, ...... _ po,. oj 



F L E MIN G 8 R 0 s. 261 

Unequal Angles-long legs connected 
and Dime ns ions and Properties 

Rodli of 
HEIGHTS IN fEET Gy,.,lon 



262 FLEMING B R 0 S. 

COMPOUND STRUTS - Two 
Safe Concentric Loads in Tons 

, 
'if- Wor,h. ... , .. Sp.e. 

EFf~CTlVE 

t:;, ~-

'" ,w .. n , 
'" ". on,l_ 

Twounoqual ,m. ,- ,_. , , , 
.n,l_ , "11KI Il· j ]·85 • 27·] "., n·, 

, xli" .... ". H~ • n·' 21 ·' ,., , ,, It - l " ]·63 • 18'~ 17·, 16'4 

, ., •• II -B ,." • lH ". , 21·, 

, . , ." ". 2-93 f---!--
,., " '4 " . , . , •• " H8 ~ 
16" 1~·1 14-5 

li ,, 2 •• 10·S , .. " 21 -] 19·, 17·' 

I i" 1 ." ,., H2 " 18· ' '" ". 
2i-1 •• ,., ]'11 " 14·' 11-6 n·] 

--- --
2t· 2 ." ,., 1>62 " II ·] ,., ,., 
I t" lt"! ,., '" ~ 12·7 11 ·5 ., 
11" It""" ,., 1·43 " .. .., " --- --, " Il " i " 1'61 " 

, .. ,., ,., 
--- ---, " It · ...... " ,." " " 

,., ,., 

for "", •• tel.tin, to .bo ••• o. ~,. oj 
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FLEMING BRO S. 263 -

Un~ual Anile_Ion, Ie,s connected 
and imenlions and Properties 

RadH of 
HEIGHTS IN FEET Gy,..,"'. 

, , , , , 
" " " Ax', ~" ,-, .-. 

,,- It-! IH 1),8 II ·' , ,., ,-, 1-14 
., 

- --II,) In " 11·7 ... ,- . , .. 1-11 -n --,,- IH " 
, ,-, ,- , ... HI -n , .. 17-1 ,. ,,- ,., • ' ·5 4·' -" """:fl 

,,- ,,- " 
II(j:"j ,-, ,- 5· H -.. .. 

". ~) ,-I .. ... ,--;. ).I -" .. - w - - ----,,- 00- ,-, ,- H 4·1 1-/ -" -n - -:c-
" ,., ,-, N ,- 0' J- H -" -n 

.;0; ,-, ,- , , ,. -oc- .., -n 1· 1-1 -- --
" ,- ' -I .. , " 

,.. ,-, .. -n 
,::; - -:UTa ,-, ,. ,-, , ,., 

" /.4 ----, . ... ,., 1· 104 ,. .", ,7' 

~ ----,-, ,-, , l·q 1-5 " ·70 ." 
,-, -fa ,-, l~~ ,-, ,-, 7,1~ I-
s.. ... r. ... po"" ~i.i ,.,ard,., .. v. <f 01 .... '''"' 
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26, FLEMING B R 0 ' 5. 

COMPOUND STRUTS - Two 
Safe Concentric Loads 'n Tons 

, , .... ,~« 
x~,~x •• ,., EFf£CTIVE -. •• , <- " twee" 

fi "', an,l ... 
Two unequol In •. In •. • , • an,l .. 

I~ I-~ I;;;; --- --, li ' • "2·0 I 6903 
------ ,~ -- -, li " i ". '"'' I 61-] 56-5 ~9·8 

7~)t~t 
,,,. l----;sg I 'IN 4)·1 18·3 

,~ -- -... . t 47·2 13·88 , 
~~ 

,,,, 78·6 

••• -, lU II·n , 76'] 72-) .. ,' 
i-,:so ~ ----.-. , 31-3 , ('1·) '" 54'" -- -

6 ><3i " . 
37·7 " .. , 69-5 6)-5 56, ) 

------ ~ -- -
'xli "i "',. ." , ". 51" .. , 
hli " t "" ~ 

, -~ lH lB 

." -, lH 10-47 , '6Q.6 51·4 4H . -, -, ". ,,, , .;:; 0-1 ... .. , -, ll·, ~ , lB·! UI ~ 
-, • -, lH 10-47 , ... 65·' ",. 

S .. " i ". la:so , 1-56.1 SJ-' .., ... ---- I~ f"-' 
5 .. " t ". , '11,' 0. 37·B 

flV ... 1" ,.I.dn, '" abo ..... mI' .; 
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I Unequa l Anglet-short legs <:onnect,~d 
,"d Dimensions ,"d Properties , 

, 
M.dll <>1 

HEIGHTS IN fHT Gyra.lon 

-'- j-'- "1"1"1 " " Axl· I ... ·XI. 
y-~ . - . 

-",--- ----51 ·' 4].8 ]6·' 31· 22·8 17,. IJ·5 ,., H8 .f! 
----w ---
~l" 36·' J(H 18·' IH /1./ ,., HS " - ---- - - - -- - -- _. 
31-8 27·813-4 " . '4 -' , 11-1 ,., 

" 1·5t ." 
i~ 

'H " ., ~". "., 11 ·7 17·5 '" H' ... ----~ 18-8 15<1 ,,, I ' ll US 4H 40,1 30'71 U. 

49-) 4].9 311>5 U6 15·" 19· 15-5 12·, '" -113 
"., 41:""] l4'B I~~1'7 "16.~ ". , .. ] ·0] ." "., lH 28·' 1,,· 18·' IH 10.8 " ,." .. " 
lO'8 16·) n. .. 19-01'4' 11).7 8.4 ,., ,% " 
35-& " ". " .. ~ ,., -'- ] · 11 ." 
lH 14.I1~ 1606 11-1 --;:;; ~ ." 
"., 1H11s.::"il-9 9-) 7-0 - IToS r:-·N 

55·2 '" "r'~u 17·7 , ..... 2'4' ' · 16 ------ - 14.7 45·1 "(H 35·8 31·) lJ.9 18· 11 ·8 2·39 ' · 17 

H·' 1H 176 14·1 18-5 , ... I I ·" ,., B' H I 

S •• no •• on po, • • 1/1 ~t.,din, "ti<> of .J.nd" .... 



266 FLEMING 8 R 0 S. 

COMPOUND STRUTS - Tw. 
SAfe Concentric: Loads In Tons 

• < 

-...... IL .. .. . " l! A<u !' EffECTIVE 

• ij '" J1 ". ,. 
I l l_' Twoune.ulJ '". , • on,l .. '" • , • Jl -I lH ,." I .... 6l.~ 57·4 51·5 -, 

x Jl' • "., ". I .. ". .. ~, 

--, ~ J. '" I ,., "10 I 41 ') " ,. n. , · It · ..... ". 5·n I 3H n. ,., V·, , · , . I B' 1'·50 , ... ~. ,., ,,., , · , ., IH ,·n , ". '" ". B·' .---. ~ , ., . " ".) , ". 4 28-8 lS06 21·. -
41 xl ., ". ,~ , 45·7 " ". )1,' 

4. x J ., III 5·15 , " n ·, ,., 14·, <j., ." 153 .... , , .. "., 14-3 », ----41x} x i IH 3061 , " '1" , .. 16-1 

• x 11 x I ,., .... I y., " 51-1 ... , 
• x 11 x t U8 , . ., I .,. S 44 " 41·' )7·' 

• xlix' 1e·1 S'lS I >0. 3 H· 4 )2-0 "., 
• x l i ' "'" 15,) .. " I .. " . ". I ]4" 

1.--. nUtl.,. .. &boo ..... pal".1 
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Un~.qu3. 1 ang les-short legs connected 
""d Dime nsions and Properties 

RadII of 
HEIGHTS IN FEET Gyn.lon 

, 1 • • 10 ! II "I .. " Axil Axl. ,- , .-. 
7s:i38·S Jl.8 V.92H 20- 15·8 12-1 ,~ .. 
31·0 11 ·' 27-1 ~119.9 I~ I).i 

~ 
, ... ... 

28·41H ". l8.iiH IW 10-1 " 1·~] Ij.;;-
IH 1·)-8 17 ·8 =- II ·) 8·4 " 1·~1 r.:o.-

18.8 

IS· 13 ·0 

fen 2H2:H IHIH 11-4 8·4 " 1·~9 

ll·~ 1:/ ·, 14-7 ~ 10·4 , .. ,., ,., , .. .., 
- r.;;:o ~ 18·1 12·~ 10·5 " N H 4·4 l·~~ 
- -- -- - - -- ,.. 
26·S 21·9 IB·2 15·2 12-9 11-1 ,., 6-5 H I 

W·, ~~ 1401 " ,., ,., 
" 5·/ 2-19 .. 

- ~1.4 - I"jo:j --,;;-17 ·~ 11· 1 " 
,., ,., 4·) 1·17 

- -- .. ... II ·6 ,., 
" , .. ,. H ,.. 1·15 

.,., i!;:] "., U·' n, ". 14·6 U ·S 1·95 1·01 

1l-5 ~~ U. ~4 IIH " 12·2 ., 1·91 I ·'J - -- --W u. n·s 19·4 I~·J " . ... ,.. '" ,.,. 
21·9 "~ 16·S I ~·J 11·1 ,. " ., , ... ~ 
s.. "of. an po,. xiii , .,.,din, , .. iD'" .1._,,,. .. 



I ". FLEMING BR as. 
COMPOUND STRUTS - Two 

Safe Concentric l oads in Tons 

'~I...' l~ A ••• 
I l! 

EffECnvE 
" . '" E , <-

" r~ " ' l' l·t f .... un •• w.! In •. t: ... . . 
Inll •• ~. 

• ,, 31" I IN '" I;;:;"'g;~ • .. -I '" ." ~ .. , "'H'" • .. -, , .. H7 • IH'H)o'lZ71 

• .. -.. 14" +18 • 19·1 27-5 1S6 ::rHl 

• -, -I IHI "li8~ t 2].6 11) 20-6 18-7 

• "1," • '" ""I' "., ,.., ,.., '" • >< 'i"1\ 1)-2 H17 t 16-J 24 ·1 II-! 17-5 

• • 'I I ,,. Hl I li'l if.'6 "'i'1.i~ 
31" ) ., , .. ..., , 41 ·' H·' )6·' ". 
31 xl -, " . .... , )101 ... ,., ,,., 
31 " ) -~ IH '" I 21·1 ", ,,., " . 
11" ) • I 10-' ).1) , ". '"~ I'" 17·4 

31 ,, 21 '" 1403 .·ll 
~ 

18·1 " '4 ~ 19·4 

H~11""" IH ,.,. .. 141 11-1 I'"' ". 
)1"'1"1 ,., , ... .. ". 11"1 ". 'I' 

f« -. ndati",!D 0.1>00. IM~,..I 



FLEMING BROS. 2MI 

Unequal angles-sho rt leg$ connectedl 
and Dimensions and Prope rties 

HEIGHTS IN fEET 
RadII of 

Gyration 



270 FLEMING B~LOS. 

COMPOUND STRUTS _ Two 
Sde Concf:ntric Load s in T o ns 

. ...JL. , 
• 

Twou"'qUII 
Ift,I •• 

A,u ,. 
~. 
1ft. , 

,." 

St:. EHEcnVE 

'WHft '_,_,_1 
"nil.", I 

'III 2 J « 

I 16-1 :"iO. 11-5 

n'l »S lin 

II I~ .. 1+7 

n.; '~ 15-5 

F., _ ,01 .... ' .... 1>00. u' nt • .ri 



I ____ F'--"L"E..:M-'--'-' "Nc:G'---'B""R--'O=S_'----""-''-' 1 
Unequill Ang les-short legs connected 
and D im e nsions a nd Propert ies 

HfIGH~; IN FEET 
RadII o f 

Gy,*,'on 
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COMPOUND STRUTS _ Two 
Safe Concentric l o_ads in Tons 

--
7 ~ 7 ~J 45·' I]-SO I"; 91·6 'H 8H 71·4 

-- --
6~6 x i "., I'N7 • '" 

,,, 
'" ~ 

6 " 6_1 57 ·4 16·87 • '" '" .... '" ---- - - ---
6 , 6 xl .. , IH1 I 9H "., n· , 74·9 

-- -
' _ 'xl 39·1 II·SO • 7S·8 71·6 "., "., 
6 x 6 ~ I 19-7 8·72 

~ 
57·5 54·4 ~ ... , -

5 w Sxt 47 ·1 13·88 • "~·8 79-) ", '" 5 ~ 5 x' 39·9 I I·n I 7,)·6 6N S909 51·8 
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Equa l Angles-Battened at intervals 
a nd Dimensions a nd Pro pe rties 

HEIGHTS IN FEET 
Radii 01 

Gyr,ulon 

III 11)4 'J(,·6 80-~ 6H U8 4'1' 36·9 ), 11 3·119 

121 llio 9904 78·7 6H ~H;-:;; uJii,' H8 

1"05 1
--;;; 16·8 6U SH ~1'7tn.t. 2HIu;- 3-6-4 

119., I8j":J 73-5 S8.4 -.. - , -" -'2 30·] 25·1 1·71 ]-49 
I~"-j-=-= -'oc -I-
n, 66·3 59·8 ~7'6 )7"1 30-3 2-4-7 10·6 l·n ]·35 

119'8 1~ 68·5 5j:8140.1 31·7 25·5 2Oi;;; J-J8 

-,,-};a:; -"'-'I 45-6 35· 17'8 -,,- , -,,-)2-ii" -,-,-, 

66}SW 51·1 39·0 30· llil9.) 15-9 2-30 HI9 

SH 47·8 -41·8 31" 14' 19·5 15·8 13-olm 1·9S 
-----;;,-;-----
41-4 36·5 32-0 2-4'4 18· 15-1 111'3 10-0 2·)4 1·80 

51 '4 -41-53'·8 v:l1W-6 16~1}M H8 1-84 

44-1 31-l 31'71J.ilIH 13:sr ll'! 1,'0 2-70 



'" FLEMING 8R 0 S. 

COMPOUND STRUTS - Two 
531ft! Concentric Loads In Tons 

~ , . !! 
w_ \,- Y •• Mu Ii! U'ECTIVE 

h '" , . - ". •• 
H •• Two .ct ... 1 1"0. ~: • , • " '"It .. . , , ., ., n, .,. , 

~ 
.,., 5'" 54·' , . , ., 1~'6 7·11 , ,.., ... 45-7 ~ 

~ - ~ • 41-' Ill9 • "., ". " .. ~, 
4j.,,4t -' 35-7 10'47 • n·, ... "., ~., - --
" . 41 "} "., 851 • 59-1 55·' 51·] %., 

r;;1 -4\- " 410 '" n. ,.~ • ." " .. n·] 

4~ " 4i x"'" IU ,.~ 

" H·' )5" )).! "., - ~, • •• ., }1'4 ' ·ll • 6)-) "., ~., 

• •• ., n ·, ,.,. 
~ ". ~., ... n -. 19-5 ,·n ,'·4 1)(;, lH 28.5 • •• ~ • •• -. 16·) .... " lH ... n. ". 

lid. " 1 ,H 7'91 • 53-6 .... ·H·I ))-4 

Ji_Ji"i n·, 6-51 , 4)·8 ),.. 34-2 n ·. 
Hdi · t , .. .·w • n , .. , 16· 411 ·, 

Jj " ) •• 14-1 H7 " ". , n · y n ·) r8-) 

10< nota ,.r,,,,", 10 .... '" p,o,..1 
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Equa l angll!$-Battened at Il'Ittrvals 
and Dimen$ions and Properties 

RadII of 
H EfG I-HS IN FEET Gyratlon 

• 

" 
,. ~I~ 10 In ,. u A. 1s A_f. 

~ 
~. ~" .... 36·2 3()'8 16' I~ 1~·1 ,.. (, 1-91 1·55 

17'~ )1·5 IH1H :w.l 17-1 14·8 11 '3 '·'4 l=iI 
56·5 47·1 

~ ". " IH f !H ,. 9 ' ·61 ,.~ 

... , .. , lH ~. ". , .. f7 ·, !.g ' ·70 -i:io 
J?-7 n · .. 17·8 23· ' ". 16·' 14·1 10·1 1·71 Ns 
- -- - -- - - - ------.. , 'H 21·' 17·8 ". 11-8 , .. , .. , ·74 I 'll 

'" 11 ·8 ". 15·" " , .. .., ,., I-7S ~ 
)6,' 29·' 24'4 ". ~1 ,., 11 ·8 • HO ,.» 
-- - - - ---- - ------.. , ,., "" ". 13·' 11·7 ~ " 1·52 H6 
-- - -
U·' I,·) IS<] ". ,., .. , ,., ... 1-54 1 ·01 

19·' It6:i ". " .. , ,., ,., .. 1·54 1.95 
"., "" 16'S 1),5 11-1 .., ,. 1·10 ~ 
11 ·' f7·) 1).9 ~ ., ,.. ,., 1·31 , ... 
11-1 IH "jO:: ,., H ,., .., 

-
,.,. 1.81 

14>5 11 ·5 • ,.. ~ " H , ·35 ' ·74 

So. M I • ." ~,. ~;U ,.,ardln, ratio of ,r.noH,no .. 



". FLEMING BROS. 

COMPOUND STRUTS - Tw. 
Safe Concentric Loads '" Tons .*. i~ !i 

A,n •• EffECTIVE -. '" <- ,. , ii " . .' 
T ... o ...... 1 'M. ., , , , • <-

aftl'" ~. 

1,· J,·t 11'5 ].)8 1+ 24'4 1H U 11" , ., ., 18·1 •. ~ , 39-1 "., IH 31-S , . , ., '4·] ,·n , , 
"" ". ". ,.., --, ., .~ IN , ... ~ 15 ·4 14·4 1H n, 

---- -, ., ., •• , .. I ". ". I.' 17"' 

li·ll·1 H. ] -47 , 14-4 u·, ". ,., 
1i·l, .... ". l·t) 

~ 
,.. IN ". 16-t 

li · ll-l •. , H' I '6" In 14·, 11-6 

l~.lt·t , .. ,~ 

~ ". », I''" '6'4 

2, _1i ,.,. ,. 1·61 ~ 18·1 IN 15·8 IH ----2i·ll _ l ,., 1·11 I 14·1 n·' ". 11·5 

1l.11 · '" 50 1"2 ~ 11-1 ,., • ,., 
, ., .~ ,. ,." ~ IH ". , 11· 1 '11.". 

----, ., • I •• ,." I 11·1 H· , 1()'7 ., , ., .~ ,. Hl ~ ,. ,., ,., , 
Fo . ...... n,.fln, ... """ • ••• P'" 0' 
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Equal Ana1es- 8.utened <It Intervals 
and Dimensions and Properties , 

I'\adil c>/ 
HEIGHTS IN FEET Gyr .. Jon 

, , • " I n ~ " I " Axl. A.I. 

I .-. -" !H iNir H - -,., "., ,., ,., ,., I·n , .~ --11 ·1 a, 15·1 ". I .... ~I 'O ,., ,., 1-11 1·7' --14·1 11·' " 14·' 

"'~ " 
,., 1-14 '" ,.. II·' 1'·7 11·7 '·7 7· ... .., HS 1·54 

1607 15-1 11-5 ,., 1·' , . .. H I-IS '" 
170S ". 11-7 " 

,., ,., ,. ,., .,. 1·41 - ----
14·1 11·1 ,., ,. ,., ... ,.. N ." 1.)4 --
IN 10·' ., ,., ,., ,., ... ,., ." 1·17 --". 11 ·7 ,. ,. ~ ,.. ,., .~ ,n --n. ,., ,., , ,., ,., H ." 1·14 --., ,., .., ,. , . ,. ,. ." 117 --,.. 

" 51 J l' " 
,., ·N ,~ 

, :'7.~ " 
--,., N " 1-14 

- --,.. ,., • IS 2'4~ ." ,., 
,., .., , . l' I·' 14 i- . " , .. 
s.. ... , ...... ,. ~iii ,.,.,dln, '0"" 0{ .IftId., ..... 



". FLEMING BR 0 S, 

STRUTS-Tees 
Safe Conce ntr ic LOilds 'n Tons 

• t! ',' ...... EFFECTIVE 
"< '" ,-
-ig ". -
<- ~. , , • , 

" SK,Ion ..... " '62 5-78 ,. JI ·, ,. , U· 4 2l.~ 

,.4. I " ·22 m V· " " .. " . 
'-hi 14·SI .. ,. ,., " . 11-1 ,., ., ' 
, ~ ) .. '"'' ,." " ". ... ,., ,., 
J.4_' ,." 4·11 ... ,,·4 " " .) 14" 

S1c 4· f , ". "', to,() ". " IH ". 
5oh, 'a, ,·n 1/.·7 Il' "-4 •• ,., I 
hI . , ." ,." 11·' ,., ,. ,., 

" 4_4_' IH8 ) ,7, "., 'H " 
,. ,., 

4_4_' • n , .. " ... • ,. ,. 
4 010 1 " .. ,.,. rs-, IN , .. H , .. 
4_) ' 1 8'4' ,." II · ,. ,. ,., S» 

hhl ,·w Hl ,., ,., .. , , . ,., 
-

l~ H I /' l l_li" "" /·14 ..;, ,., 
, ., " , .", ,·w , 1 ,. /. I< 

,.. _ .. nlH/n, 10 .~ .... p,op oi 



FLEMING BR 0 S. '" 
,"d Dimensions and Properties • 

Moduli ~dll 

HEIGHTS IN FEET .. .. 
So •• lon G1 .... don , 

~~ " " " " A •• A •• ... ... ,-, ~. ~ ~. 

I"~ IS· I) 4 10-7 .. '" ." ,·n , . ., 
14 S 12 :11i"= 97 77 " 

I", , ... Ills '" 
~~~' 1-;:;' -- -- --

I~ '" '" n ----~ ,.< .. , ~ 

':~+';i~ " .. " Mi ,." '" H6 

9 79 6 •• n " , ... , .. 'N '" i-;.;'S1+ " ,. ,., , " H6 .., 
17,-:;5).1 

" , 17, " " . . ., .... ; +"5:& -,- 4-4 H 
- ,." ,.~ ·n ,.,. --- - -- --, ••• ,., ,. H ., 1·45 ·'1 1·)1 

- -- - - ---- ---- - -... H • ,., ,.. 1·)0 , .. ." ·u 
- ----',. ---- I" -- - -• H H " 

., ." ·u ,. 2 ,." 1--:-;; ... ., , ." - -1- ,- _ .-
." ." ., .,. 

- .,. ." .,. ." 
S .. ... ,. Oft~. AlII "f"di~f IItk> of.llnd.,,,. .. 



280 FLEMING BROS. 

ANGLES AS BEAMS 
(Lon, Le, V _n lul) 

Safe Distributed Loads in Tons 

xIx H H 8 SPANS IN FEET 
.;"j ~o ,o~., 'Q . ln. 

~s~ 3: ~_. (, • 10 11 ~~. 
(, 4 _. 16' 16 17·14 H7 18) wlii; 1,('2 HI 

6 4.1 -ll'2B1"'i"i"'; l-87:::ji1.7i~r.:li+I-(" 
6 )1-1 15· 1.·)6 H . 1,76 1,21 I'" I 1)6 1 

6 l •• , 11-6) 11-61 281"'i:ii 169 1-40 I· 1-05 

, . ) -I 1+-45 15·51 HoO 2' 1·" HIO 1'5-. 1-2' 

.) AI 11« II '" 1·75 1.(M 1-65 1'. H 1«1 

(, . ) .,.. '·24 10·1) }·30 I '" He !-IS O· 08S 

S · 4 - J 7HS HHt H4 1-99 160 1,)1 t Il~" 
5·4 • 11«1 7·91 2-0) ' ·52 In 1.01 0.810. 

5.01. _, 1)'61 ' ... 2'611.;; IS(' 130 1 0708'1 

S .)I~ ' Io-n 7-6) I·" I · ... H9 ~ 0-8) 0.64 

S ' )1-,\ 1-71 6046 I·" t 15 1-OO~ ... ~j"OOS4 
5 xl x l 9-71 7-lS 1'J4~ Ti6 0.97~~ 
S d "-It 8 · 17 '14 1-6) , I ,ll , 0-'18 0 ·81 'o:67~o-SI 

1M ."".,. IMdf ... kud .... MfMs bti", .in>pl, 
... _,W .... e' S'n,ie Sp,on •• "" M,'O P~tlin. _ PO,. No. 416. 



F LEMING BRO S. 28. 
ANGLES AS BEAMS 

(Lon. I. •• v.ttJuJ) 
Safe Distributed Loath in Toni 

r ij il.!ll 8 H SPANS IN fEET -< ., <- 'on.,.".Jn. 1j ~a 
,.,,~ 

_. 
• I • I _'_ I~j J1 .. . , , ' . , .. 5·41 B. 1·591019 c-n 0·7 , 

--~ --.. , . ~ "'. 459 "" "" " .. " .. , 4l · 1 ., 616 J·n ,., ,., .. , ." • •• 
• ' ) 1, f "" ... 1·~4 ,," .w ,n ' ,00 .~ 

• 'J..,,, H. H' ,," ,~ ." ... 0051 00)1 

• d~,,\ 6'16 H' ,n , .. '" . .. 0·41 ,,~ 

• " • 1·45 ~ ,," 7.i6 ... 0·76 0·57 0 ·42 

4 oJ K/. NI H' ' ,00 , .. ... . .. ,d 'M 
4 l ><i H4 1·" H. ... . .. Oi' ." 0·19 

• ><11" 7·11 "M , .. "ll .n ." 'M • 
• ~ ll "/. "M ~ "M ~ '" ,," ... 0')4 

• x ll~t 53] 'M "U ." .. , ,,~ ." ." : JI><1 x, .,"' 1·67 "47 ,," 0·73 0·57 ." "" 11· 1 -/. ." m ,·11 0- 0-61 0-48 0-11 ." 
r". .t>ov. I.ood. Ot. " .. d ... ..... e: iHoin, .imlOiJ 

IU_'r.j "".f Sln ll. no. 
F." ..... ". furlin' , ... "'r<! No. 416. 



282 FLEMING 8 R as. 
ANGLES AS BEAM:; 

( Lo,.. u.- V"' l lceal) 
Safe Di5tributed Le.ads ;" Tons 

xf t:!! " 8 " " < o . SPANS IN fEET <- " ~" 

" 
<onl/"'I . ' n, 

~j 0 

~J • • 110 III Secllon .~ 
, 

)1 ~ J - i 5'}1 , ... in I~O 0'" 0-50 0-19 0-17 

) , -114 N7 1 ·51 ,.,. Hl ." ." .n ." 
) ,. ll~ '" .~ 1+4 , .. ' -10 n, ." .. 5 0-11 

11_1t_ l , .. ' ·75 ,·n ." ... . .. . " ". 
1 _l ,_ t "5~ , ·61 , .. ' ·05 ." ." ., 40·24 

1 _1t.,., 5·5 1 I ' " HI 0.19 0,59 , .« ,., 90-2(1 ---, .1,_t 4·41 1<1 4 .K ,., , ... 0 ·35 " 4 0-11 , ., ., ,." '" ' ·)5 ,., ", O-SO o-n , ·n , ., ." , ·M ,." 1015 ." ... .. , ." ." , · 1 ~t , .. , .. .n ... . .. . ,. .21 .OS 
I t ·1 - , ,.,. ... 0-,.. 0-70 ." 0-2'J 0-19 ()oI) 

' •• 1 . '!\ 4 '45 ." 0-1( o-,~ •• ~." ." cl"",-l t d , 1 H' 0·') ' o-"CH9 I~ 
0-2 1 0-130-09 

1t·1 . 1. 1 '76 0 -49 11049, 0-)1 ", 0-160-10, 0-07 

1M .... I.ood. v. b ... d ... Ane bel .. , 'im"l, '_"" .... ' Sin,,. . 
"'" M,Ia ,.,,1, ... _ I'IIP IWI. 4 16. 
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ANGLES AS BEAMS 
(Eq .. a1 An~ .. ) 

Slife DIstributed Load. ;. Ton. 

~ '. 8 xFx h 
"0 ., SP .... NS IN fEET <- ,-
[j " .on""" 'n. 

0 
lo l~ So.cllon -- • • • " , . , ·f 1~'11 I~-ts ... 1 ]-01 1-27 "81 '-51 ,.~ , ., -, "'1, ~ HO Hl ,.,. ,.", ,-)6 1-17 , ., -f INa 8·5] l·U , .. "57 '·n ,.,. .., -. -, 1176 ... ,." ,·n ' -29 100J '" ,n - ~ ... ~. ,-7) .,. 1·97 "]1 

'"~ 
, ... 

1,.)14 '.5 ,.~ H' '" CH40- o:;j ,~ 

Jl']l ''''' 1-1. '·M ,·n ... '" , 0·]5 .,. - I;:ii 'I · H - l So1~ ,.,. ,., ,.g 0-50 0'40 0·2 . , , - f 7-17 ,·n , .. .n , .. . " .n ." , -, -h ,." H7 '" '·w 0·.5 0·11 ,." ." 
J . J • • . .. "~ ." ... . " ., ." '" ll x2l" ;:;; .K ." 0·., o·Jl ." 0·' • . " 
1><2i""" .... . ., ." 0'.1 ." 0·" ." 'm 

ll ~li·. ... .., . .. . " ." ." ." .., 
Tho _boo. LNd .... b.s.d on ..... ,les be,n, " ... pl, 

.~_ • .., ... , Sln,l. Sp." •. 
~ ""'," '"",',n' ... _ No. 416. 



28. FLEMING B, ROS. 

TIES-Safe Loads in to) ns (or single 
A"jles in Tension. One it hole and 
hal ouUtanding leg d educted. 

L 
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, 

TIES-5afe Loads in tons fo r sin, l" 
An, les In Te nsion. Two it holes and 
half o uutandin a: ie, deducted. 

L 
»1. L ... d. I ~ ....... 

Th lckn ... of ... ",Ie 'n Inch .. 

,..1 t , 
t ,..1 t 2 

Seellon IT 4 --
.. ~. 4) 11-5 , .. 1] .) II·' 21 ,' 24-1 "., , . , ". 1401 " . II·' "" . , ." 11-5 ... 11') ,., ,., ><, , •• 15-7 11·1 >0, n n ·, 

-s • S IH ,,·9 n., ,s.> 11-8 ". 
~ -, ., 14'4 1909 ,,.. lS· " . 
~ ----~ ----• ." OS. ,., 11-6 " , •• 'H 11 ·1 14" 1H ,., ,. , ., 11 ·7 15· , SO, ) 1" lS· .. , , ." lO' ,., 11·, I'"' I>+< , .. '" ". " . .. , 

• .. n·, ". .~ , ... 
f"' ...... ,.I.l/n, I~ tho .. two \lobi .. 1ft po,. XY 

Th. _ . I .. d, .,. baud ",,' r ..... po, "In,. mch 
.~. 
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TIES-Safe Concentric Loads In 
One tI- Hole Deducted. 

Sal. load. In <on, 

Sum 01 Thlcknes. of an,le In Inehe. 
FI,n, .. 

~I * In 10'. 1 '"' • t i • ----
" ,n '" ... hoi • ••• u <t"; ---, ~'64 "16 .. .. .. .. 
'I ,." ,., 

" 
,., 

, ,., 
" 11 ,4 13·' 14·8 

" 
,., ,., 12·9 14·' '6·8 -, ,., 11·2 14-4 "., 18·8 n, 

0; 10·' 13'4 IS,' UN 20·8 ll·' 
i 1407 17'4 "., n·, 27·8 

'I ... 19-0 21·' 24·8 "., , 17·2 '" n·, 26,8 lH .. 18-S n. "' "., 35-3 , .. , '" "., ~ IN 

' I 10·' 24" '" n, ,,, 
" 

,,., 26·5 "., 34·' 42·8 

TIM Abo ... Load< .r. "",,""!li< ond.n b ••• d Oft ono 
hoi. ""If wi", <Hduc~ f.om 0",1. . For dod.,<f;"" 
0( Holf .''''fOndi", 1., 'M ~.t. 284. 
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Tons (o r A ngles in Tension. 
Two * H oles Deducted. 

Sol. load. 1" ,-, 
Slim 01 

T"I~kn ... of a., I. In I n~" • • f l •• ,u 
Int. 

t -h i 
, 

t i • TO • 
• ,., ,., ". 1)·8 15·5 18·8 

~-
., 'H 1) ·5 IH 17·5 ]1 ·) , 11·7 ". 17·) , .. "., - '. 1H 16·5 ". ]1 ·5 ,.., 

, 15-1 OS. lO' US '"~ 

" ' 1>·4 19·5 ,,., ,,., 31·) 

• 17·7 ". 1H 1H lH )9·8 .. 18·' n ·, ". ,.., ,., '" 
" "" ". n·. U ·S ". 45·8 

". ,,., "., 315 41·) G·' 

" ". 31 ·3 lH 41-7 51·7 

" 
,.,. , .. 39-5 G·' "., 

Th. Abo •• tOidt . t. cOII< •• " lc .n4 . .. bo.n On ,wo 
hoi .. onI, k in, doduc"" (rom .~II. 1o, d.duClj"" 
0( Holf""ut.on4j"1 II, ... po,_ 5. 

T .... a""'. Lo.", .t. !>a •• d .... II r"". pot Squat. 
In<~ S" .... 

---_ ...... 
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T;abulated Areas in square inches of 
from Tension Members 

Thlckn ... 

"' H. m!>., 

'" In • . 

nit diameter ti" diameter 

No. of Hoi .. No. of Hoi .. 

f ·lS -70 I ·O~.I ~·..o '~l .8(, 1·29 I·n 

11-==jtt,===::=·~,,~I-,.,=.jC' .::17 1 1 ' 5' _.'_' _._" __ '._'_' _'._"_ 
S '41 1~~'26 (,68 ·52 I'~ I·Sfj Hl8 

1---;,;---1-.-;;0<4,1 .98 rH7'j:96~ 1·20 (,90].40 

1--,"---1 .Sf; 1-11 1·68 l·H - .,-, -, -"- ,- ,,,- ,- .,-, 

1--',7,- -1-.0,,: (,40 NO -,-,,-1 .. -' .-"- 1'58 J.oH 

It ·u j":68 i:ii J 'l~EI~'1)6 H'9 4·11 

-~ (·11 H<4 N6 4'481;-:»liN 4·11 5·48 



F LE H I NG BROS. '89 
\ Nos. I t04 Rivet Holes to be deduct.d 

of various thitknesse s. 

tl" diameter +fir diameter 
Thiel", ... 

No. of 1-101_ No. 01 hoi .. 0' M.mber 

'" , I ' In •. , , , • , • 
- C;; - -.;; " 

. ., ' 18 .].6 ." ·n ." 

." C;; ." ... -I-c . ., ·n , . 1) '46 _. .- - - - - -

" ." ." '''' " ." . ., 1-1, ." - -.;; - - - - - -." .,. ,." ." ." ,., , .~ • - .-:;; - - -::;; - Ij:ll -
" , .. , .~ ." , ... Yo 

." . ., ,n , ... 1-::;] .,. 1j:4i" ,. • - - - - - - - -

.% " ,." , ... " ,." 1·5' HI .. - - - - - - - -." ,., 1·51 '" " 1-18 ,·n 2·35 • - - 1j":68 - - - - -

. " H2 2·24 ... ,.,. ,." ,." .. - - - - - - - -

. " '" ,." ,~ ." ... , HO , .. , 
- - - - - - - -." 1'41 2·11 , .. . " , ... 2·.' '" • - ~ - - - - - -." 1·0 ),24 .,. , .. ,.., )·76 , 
'''' r,.. , .. . .. 1-17 l ·H ]·51 •. ~ 

" - - - - - - - -

It 1'44 ,." .... 1·41 ,." Hl S'M ~~-
1·61 ],14 4·8(; ~··8 , . ., I~ 5·~1 7·d 
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STEEL CHEQ:UERED PLATES 
W • • in lb •. p.,r Normal 

1::-.,--,,<,·,',00,:-' .,-.,-1 Thkk_ n... n ... 
on Ordl ........ Admlral,y o •• r 

1'IIIn Diamond ~iamond <h.quo< 

'" 9-lS 

" 11·75 

'" 14·25 

" 1',75 
,',- 19·5O 

I' 2HI0 

' ·00 
II ·SO 

" '55 

11,'5 

" ~' 

" ~' 

" '" Sal. Uniformly QIOUibu.od I T 
N o.. Load. In Iw./.q.I •. on PIo... 8 I 
Th'<k·I::;:'~'·~':"~'"~'~~~'~'''~~'i·~·~·~'~~~~;'~<:·:'":· 1 "". on SPANS IN FEET 

Plain 1 1-5 31H14145 151HI' 
-fro 110134 9J.l6H5MillfiHl7.i IH 

\- 3731)9 ' " III 9H 7]-7 59·7 4'-4 41 ·5 -----
</t. SII) 313 1S9 190 146 115 93-377-1 &-4.' 

To 110132 508 373 l8/i 22' 181 151 121 

•• 1491'54"" ... 171 295 11' 197 I" 
n •••• Sal. Lo>.d. Indud. ,h. """i,h. 01 ,100 pl,to 
i ... If, which must "* do4.<1od .0 obUlln .h. n ... 
'"II<', lml>o .. d load. Sal" t.,.d. lor robr. "' ... o f 
10 .<>n.{oq. In. tan \>e "btoln"d f,om ,10 ... vol .... 
by multlplyln, thom by It. Clr.lho"1d \>e uk"n, 
how ..... '" .""'1<1 .~« .. I •• O.fi.<tlon whu 
u.I", ,hi. hllh., Sir .... 
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CHEQUER ED 

, , 
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BOLTS 
IlLACK_TUIINED--TUIINED IIAIIIUiL­

SIIIGHT 
iliad<. Owln, .... t.. d1ffic .. ld .. In I"OlIIn, 

ord, ... .,. l"O .. nd Slock B." ... «Iy .0 .h" ..... 
q .. ltod dl.m".",. ,. 1. cu .. .,ma..,. 10 allow ,h" 
.!u.nk dl.me,u .... - I" ... h.n .h" 1>01". Th • 
• htud dlamOl .. I ....... 11, I ,' I .... h.n ,he 
Dol. S!u.nk. 

T......... The •• Dol .. btl .. , 'p«IoII, mod •• 
,h. Block 110 .. Uti ,.,11td a ,I •• lar ........ 
• ~, .. od down ... d>e '~ .. I.ed dlo"",.or. I. 10 
C"ltoma.,. 10 allow"'" .lu.ftk d.,m" ••• n' I ... 
th>n ...... hoi". Th. "'.-..d dlom •••• 10 ...... lIy 
__ • .'.- ..... Iu. .. th" olio ...... ' of ........... k. 

Tu._ a. . .. L Thae.ttI ... t_ Bolu b .. . 
wl,h .h. Slu.nk oil ........ oIl,h'ly La" •• th>n ,he 
.h.-..d, ...... 11, mad. to ... 1 • • peclol d",,,m, 
.UftC... Th., .ttI , ...... n, .aqulred fo, 
mochl ... .., p ... _."" .. Idom ... od by S .... e_ 
..... 1 £",In .. ". In.;dtl f.e .. 01 H .. d •• nd Nu .. 
of bo'" T .. tned ud TU'n" 110, ... 1 801 .. u" 
.... chln". 

1I,I,ht. Th .... Uti .110 .peclan, m .... and 
,u.n" down 0' Io •• ed .0 .h. "" .... d'-m ... . 
_.-.:I ........ 01. with .... n mo, ..... « ooI ..... e" 
limit. ,t.u T"'ned 801u. They Uti madoln" 
all o"".lnd .. dln, .n lac .. of kud. NUl lJ>d 
W ...... ,. 

W ...... n. For ordl ... .., Black Sol .. a ........ 01 
..... h.r 10. uch Bol. II ... pplltod. and "" ...... the 
Sol. lOtIO .ht.> .. ,h the Flu,. of ..... Beam Or 
Chn .. ,,1 a "' ..... be •• 1 wuh.r I •• 110 '''PP''" 
IOm.tlm". a. w.1( as .h" round w"h.,. 

W"h ... 10' Tu ,ned 801 .. or. i ' .hlck ... d 
or" ,.".nily machln" on .11 fac ... 

For Tu,ned and B.I,h. Soh. It I, c .... o .... ..,. 
.., .,...:lly "'" ", .. ,.h of d>e .h.-..dod po"lon &0 

,h.t "'I. port d .... "" •• "croach 0" "'" S, .. I_ 
wo .............. ..,. 



294 FLEMING 8 R OS. 
SHEARING AND BEARING 

V ALUES fo r Turned Fitted Bo l ts 
a nd Rivets 

01 •. 
Sl>.arl", Val .... Iha,ln, Val .... @ 12 0< 

~" 
• , tono/lftC/I' tono/lMh' ., 

RI~ • • Sln,l. 0....1>1. Thkk ..... 01 PI ... In In •• ,. 
..!7-

, ... , Sh ... 

-LI"'I--'-~ --'- --'- 1--'-I ... '·U HJHI 

• H8 B' 'tw ---
I ''" ,." j·eI .)~ --Ii 1-75 =1-1-

1+ '" 
, . ., 'lS~ J.)8~ 5·6) 

1-'-
H I 'U 4J H8 ~'5-lS!;s;~ '-, HI "41 :;;'j·7SI;;o!6«i~,~ 10-5 

0, •. 5h .. rln,Valu .. 1Ie .. ln, Val ..... 10 
0< (If S • .....,,11KhI """"'nch' 

II.I.e ,. 
Sln,la 0.. •• Thldtn_ of Pb •• In In •• 'M. Sh .. , She.. 1 I .i. __ 11>.1-'- --1-'-

I ." 1-10 .t4HJf# 
• ·M ~1'lll '56 I '.HO 1--
~ ,.S) ""'].0, ,·56 t-95 2-)4 in - - -

I~ -Ii:i; - -l-I 1·21 ~I ' . )-t •• rH5~ 

I~ 
,., • 6"01 - l-it -nli:i 4-ii H1~ -

. -~-,- ;::;; , Hl 1·85 HO,)'I] J-n 5.00",1$,7-50 ·75 
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SHEARING 
VALUES 

AND BEARING 
fo r BI;ack Bo l ts 

Beorl", V.luel • 8 
...... 11n .... 

h .. I<' from BTI.Is~ Stand •• d Sp.Odl'ladon 
(No ..... 9_ 1917) In "",nee."'" with SIo ... and 
8 .. ,ln, S ....... _ .. , "orto I .. Shur To ... l" ..... 

On ohap m.", ... ,1,10 • fI,u n, 
.~rntod bol .. · · · · • On fl.ld "I~ ... · · · · , 

On Ilack 801 .. · · · · • 
Fo r 'arto I .. I '.r l", 

On ohop 1'1 ..... ••• .1,10. liuln, 
,uTntod bolts · · · · " On FI.hIIU" ... · · · · " On Ilack 801 .. · · · · • 

Not .. _ Th. 5".n"h of TI~ ... and bolu In 
d .... bIo ,100" _, bo tahn ... wleo .10 .. ~r .In,l. 
,10 .. ,. 

1 
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SHEARING AND BEARING I 
VALUES for Turned Fitted + ­
Bolts and Rivets 3 

01 •. Sh •• rln, V.lu., Bu.ln. Vllu .. ~ 11 ., .. " !Il 6 lon, 'In,h' .on.,ln ..... + 1l % . , +)H ~ • 
1\1 •• Thlckn, .. of Pia., In I",. .. Sln,l. DouI>I • 
In, . Sh,.. Shu, I ~ , I I 'l!- I 

I •• ,·n t·51 I· . ~ I HS ·001·51 , ... -, H. U I ·51 ) · 1 J 75 5-00 

t "':~l Nfl )-OOH51~ 51,·ooHI 

II 411 9·6) HI~·17S·1S7·00a·7510·S 

6~ 1i-i6Foo~'.OOI8.00 10·0'1l.O .HI 

~ .. NtI" , V.lu Bu.ln. V,IUN " 10 ., a s '0", ,,,.h' 'ons, lnth'+ JJI% 111_. ,:- )11",0 .. SlnaJ. """ 
Thiclc_of""' ..... t.... 

'M. Sh .. , Sh .. , , ... I I , , I 
I (Ion 1-47 



IFLEMING BROS. 297 

SHEARING AND BEARING I 
VALUIES for Black + -
Bolts 3 

Sh ... ln, V,I· 
Burin, Valu., ~ 8 Oil. u .. ~ i .on.' 0' A,., Inch +lH~ ,onl/lndl' + 33 ~~ .,,, '" '" '°

0

') In,. In,. Sinll. Doubl. Thl.~n ... ofPI".ln In •. 
Sh .. , Sh .. , Tl ..... _, i .-.!... 

I 0·110<1 0·59 1-17 1-001·25 1'51 
·10II·117·IM 

I 0,196,1 1·05 ,." l·lll·671-OO1·67 
·141·176·2JJ ·281 

I .,," ,." )021 1·61"2·08'2'51 Hl 
'172 ·lIS ·258 -:144 

I O'iil! '" i ·71 2-OO1.·5Il-OOi·005·00 
·203 ·m ·305 ·0I06 ·508 

I 0'6013: ) ·21 6 ' il 2·332·92 HI '40675·801 1-(10 
·234 ·293 ·152 ·469·586 ·703 , ()'785~ i ' 19 8')7 2-67 Hl~-OO 5'))6-67 ~~ 
·166"332 ·398 ·531·664 ·197 

The .. Tabl .... oln accGrdance wl'h ,h. require. 
m.nU of B.S.S. '4'49, dau •• 18. 

N Gt .. ·-BofGre oddl;.'l.h. i,d. I. may b. n«eo· 
.. ry If h .. vy Dud. live I.,..d .... u"l,d, 
'1' .hKk .h S" ..... duo IrGm lood. o,h« ,h,n 
wiM. to , .. ...... hoy dG nG' ..... d .he "",min, 
Ibl, SlrouoS 11 •• n In ,h. B.S.S. '4'49. 

Th. fillu,o, In Italic. Immodi ... ly undor ,he 
B • .,lnl Yalu,. above "p, ... n. 'h A" •• In 
Iquor.lnch ... o b. dod"c'od lrom ,h"I"n "I ... 
Thlckn, .. , IGr .. ,,,,,,,I .. Bol. 0' Rln. dlo. Tha 
Sin of 1>,,1. bol", .. ken .. n mo ... han . he dla. 
01801. 1'1' Rln'. 
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I-e=- 01} 
BlAC~:' BOLTS 

AND NUTS , 
To 8 .5.5 .. N o. 28.1931 Hu. Round Hex. 

Nun 801. Aru Do. Aru 

"' 
Wld,~ Width H ... d 

"' 
ub'm. "',. o<ro .. oc"' .. Thick· Thick· SM.nk "' '" 

fl ... Cern . ... n ... n~ .. 

'" 
th ... d 

In •• Inln., In In • • In Inl . Inln •. oq.lm. '" Ma><. Max. Mu. 1'1, ,,. sq. In •• 

------------
:~ 

0·525 0·" 0-17 O'l'I O-(H9 0·0272 
0·", 0-69 O-B 0-211 ,." O .. ~ 
0-110 on O~ O'3~; 0 · 110 0 -068) 

; , ''''' 0·95 , .« 0-'111 a·HoIl O~~ 

~ . o·m , .. ." 0'41; 0-196 0-1115 
I-DID H7 O'~II 0'51 .Z<. O' 1611 

• HOO ' ·)7 OM 0-5:1 0-106 O'lOll 

•• ,,.. ,." .n 0-611 O-HI 0,3038 
,.~ '·71 o·~ o,~, 0-601 0 ·4116 , ' ·'70 '-91 Hn .. , 0 ·785 0-5540 

" ,.", 1'15 1-16 ,., 0·994 0'6969 

'. 1·050 1-)7 ,.,. ' ·1:1 1'117 .. ,,, 
'. l·~IO 1-78 1·5] 1·)-1 H67 '·3001 

It 1-760 3-19 1·78 '-5,\ 2'405 '·1518 , )-ISO ,... ,., '·7Il )·141 1')1 11 

'. Hs,o 4 ·10 ,.,. H)) )·916 1·9:249 

" 
,.., 4-49 H1 1<1:1 .... H318 '. 4·180 4·n H8 2·44 5·939 4·4641 , 4·510 5-1) 3-0] 1·'6 , .... 5'+496 

" 4·850 '" 
,.,. 2'8"1 8·196 .. ~ 

" 5-1130 ,." Hl , .. 9·'11 1·5169 

!N,ln, P' ..... , ome,IOney, alac~ 80>1 .. and Nut> .holiid 
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BLACK BOLTS 

~ 0t;) AND NUTS , 
To 8.5.5. No.916· 1940 

Hex. Round Hu. 
N,. 

01 •. Width Wid,,, .." 
'" ThiCk" ... 

Mud .. " atro .. aero .. Thl<~ n . .. 
Fl ... COen .... In In •. 

'" In In •. I" 'n •. In in •. 
Ins. 

M .... Min. M • • , M·· ·l~ ~I~~ r.-- O·~4S O-~lS 0-51 '" 0·10 , ·w ... 
." O'SlS 0'51S 0 -61 IH7 0·25 0·23 ." , ... 0·585 0-69 0-31 0 ·)1 0·28 0·16 

" 0·710 0·695 '" 0·]9 D'}7 O'H .n 
i 0-82(1 , .... 0·95 ,.% O·~l 'W ." 

h 0·'120 , ... '" 0·53 '" , -% 0-4] 

• 1-010 0·985 ,." ,." 0·56 ." ,,. , , ·200 H7S ' ·19 0·72 ... .~ ... 
I ,·]00 1·270 '" 0·81 ." 0·" . ., , , ..... 1'450 1·71 ." 0·87 , .. (H4 

' I '·670 , . .., ,,9) ,." ,., 0·91 0-87 

" ''''' ,·8IS 1·15 ,." 1·12 ,m , .. 
' I ,no 2-175 1·56 HS ,·)7 ' -24 '·18 

It B80 2·510 ,.,. 'n '-61 '" 
... , , H60 HOO 3-19 ' H ,·15 , ·61 " 51 

" ] · 150 ,·m ,.~ , .~ ' ·87 ,·n ' ·67 , t ]'550 ]-490 HO ,n 1'12 ,." '" " ,·m ,.", 4·.9 ' ·C 2·17 1·16 ,." , HBO .... . -8] !on 1·62 1'41 1-28 
II H10 4-4)0 '"', H1 ,." 1·75 '" " 4·850 HSO '" ,·v ]·12 'M 2'71 

b. mll>u(.<"''" '0 8.,.5.916 .".1 no. 10 BS.S. 28. 
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BOLTED AND RIVETED 
BRACKETS 

1"- /ollowl .. , pa,,.. ,I'. ubi •• of ... uo' .. f. 
load. of .. r ...... RI •• ' ,nd 801. ,roup' fuliy 
work.d 0 ... . 

On palO. 31 4 ond l iS .. "I',,, .. I. Iood. on BoI," B"ck ... lor 1 .. rtlal row, 01 bolt> at 
""' .root .en' .... and "'1"nl •• /'daol un, .... 
r. H',nd .' Ind lor 1 "",1'011 .. 1 ro ... (I. •• 
• boIullO 10 ....... 0 .•. 10 boI .. ). By 'Imply 
;n ...... I"1 .10_ " ..... bet- 01 •• ,d .. 1 ......... he ... f. 
Iood con "- " .......... Ioned l«Ofdl .. ",. I .•• 'f 1 
...... kr.1 row. (16 boIu at :r •• "k.oJ •• " .. ,.. Ind '"r CiCio" arry 4-25 .on ... In .« ... "Ic ."" 
(e 0( Il". ,100" 4 ••• tlcal'ro ... ' (n boI .. .. ]" 
.... Ial <en,,", Iml ""7 C/C) .1 ... a. !)' '·5 . on. 
,till on . h 11" 1«0",,1. ,.m, 

Th ..... fo load. h ••• bHn ale"I.,ec! on tho 
Th ... ry .1Ia. <h. C." .... 01 Gn_II, .. ,be 80lt 
C ..... P I' .bo tho Clnt,. 01 .., ... Ion of . M 
IM'ack... AI 'his us .. mptlon I. no' urkdy 
Co ..... u t.lu.....p. oa.n ...... 1 wI ha •• 1"<0'1'0-
" .. Itd In oddl,ioMl To"" In th4I 5uppt.m ... . 
(P'q,.. K and L) ba...:l on Ilia TMoory ..... . '" 
...... <lofo ..... d.1>C)' occurs _lOW"' .... be ...... n 
the 100 .. 01 .... bn.ck. t and .'" Centr. of 
G .... I.,of tile 801. G ....... P. Thl. b In a._<i>.n<e 
wlt b .he ,.Info<ced Con ....... BHm Th ... ..,. 
and _ belle •• II .he more <o. te " me.h od of 
vulln, . he problem. 
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MODULI VALUES 
On po," 316 .0 319 ... ",blo. ,Iyln, 

moduli yal .... (E~) bas'" on 'wo ""tluilino. 

or IIlv .. , 0' 801 .. "p.o' ho,l.o" .. 1 ,ow, d"p 
It l" ",,,kal ~nt .... and 01 Ylryln. «Oil .on".' 
(C/c) from li- to lli-. 

W"'n 0 b .... k .. t ... ln I Iood on ......... . 
pl_ u tM I!.I .... Group b".wl>ld.d ........ t (0. 

Incld. whh the <ont ... of ,,..Ylry. 'M" tJoIlo .... d 
10 '.,med .. ocun.<\c ", &lid th. ,I"" .. In .... 
b,ad .... In .ddltlon to ""'ryl". th_ 1 .. ".1 .... d 
Novo.o'" oI,,,ffidonl,I ... nd num ..... o .. Ith· 
.",nd the momon< .. hleh I. 10' lip. n.­
""",,,11 YoJ" .. ""n be ".ed In d".,mlnlnr .M 
fo',o duo'o .ltlo momont. To .101010'" I ... 111 
b. " ...... ry '0 add ,loa lor.o f,om .10. 0",,,.1 
I .... d 1 ... /1. and ... M .wo lo ..... ro ,.c" ... h>, 
In .ha am. dl, ... 1oft (al,hou.h on .10 .. .... 
pl .... ). It will be ........ r}' .0'0I0h •• ""m In.o 
on ....... I .. n. 10 ..... 0 which .... outo"""" 
,,,,,,. I, .ubJocoed. Thlo an be d ....... ln.d 
• .-.phkall, (_ .,..", ......... p.,' ]22) by d .... w-
In, ..... 0' dlq ........... Jon:o ' .... m .h._ .... n. 1>01"1 "' , 1,10. on,"", .0 I lin. 1>0 ..... .... 
,"" < ... ". of ,,...1., 01 tho 111_ G ..... p a"d 
.M. ...... """.. nyo.. II ,100 o"to ......... rI ••• 
un ........ mod. of. p .... «kal.1 •• lu,. ....... ,h 
.0 wl ...... nd .101. tomblnod 10 ..... ,loon on I ..... 
ern .. In tho numbo. of rlvell lou .0 b, mldo 
"ntll .b ... f •• " ... PO' " ••• I, r .. ch.d. 
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Table of MODULI VALUES (r:') 
Suitable fa,. one Single line o f Bolts 
of Va'1' ;ng Ve ,.t ical centres from 

2 to 4 inches 
Load NOT act ing on same pl;)ne as 

bolts 

, . r [[13 
;. Ii } 

Number 
V,nol SI'KI ~, • P , I ~ch,. 

of 801 .. r I "- I_'_-I~ ,-
, ,., H 3·0 H ---;0 

-- - ----;:0 , 
" ... ' ·0 7·0 , .., ,., , .. 11-7 IN 

- ------Is:o - --;;:0 , 10·0 n ·s 17·5 

• 14'0 17-S ". 14·5 ". , 18·7 ,,., ". Jl., 37·] 

• ". ,. . ". ". -; 
--- 1-;;:0 ---• l7-S 45 ·0 51-5 ~. -
" 36·7 4S·8 55·0 M·' n-) 
N.II. Moduli ".I~u to, !!! .1".1. ,11". of !:!:::!!!. 
on .h. Am. pl.n ••• • h. Iood .' •• Imllar.o abo". 

and to" alao 1M u.~ ... uch . So. ..... po,' 301 
,.. ...... 1>/. ~.jn' ....... ...1 ....... po,. 111 



"j) FLEMING BROS. 

EXAMPLES OF ECCENTRIC 
LOADS ON RIVETED BRACKETS 

I!"amplo I E_orlc 1'100. lkam ConnKtlo ... 
h .. dl", Momon< _W. _ IT x 1.' 

_ 17-5 In. ton. 

F_ duo to ",,--, _....!-':L.. _ ~1f.~ 

" cs.. po,. No. J") (1::') 11-1 
; z. - 1'5' ton. 

W , ," 0 1,0<' fore. - No . of 11.1;;:-- '·15 .on. , . • • • Tho A .. ylu ... fo ... ~: found .... phlall, _)·18 ton. 
• h orn T,bl ...... """. No. 1'14 S,,,,I, • • SII ... V,luo of I ' 4 ... !tl .... I' .on .... . 

In., '" )." IOn.. Hon'a ..... m" 
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Maximum Permissible C:omprenlve 
Beaml or Girders when Ithe ratio of 

In accordance with 8 .5.5. 
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Stresses In tons per sq. In. ln unused 
Top Flan,e Breadth to Span exceeds 20 
Formula (11_·15 ~) ton.f.q. in. 
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Maximum Permissible Compressive 
Beam s or Girders when the ratio of 

,. accordance with 8.5.5. 
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Streues in tons per sq. Inch in uncased 
Top Flange Bre adth to Span exceeds 20. , 
Formula (14 '4_'12~) t ons/sq. in. 
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CRANE GANTRY GIRDERS-
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Propertlu and Dimension. 
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Properties and Dimension. 
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Proper«ln and Dime nsions 
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Properties and Dimension. 
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Spacln, of Holes in 
ANGLES AND TEES 

. l·t. 
~ 

~ T C1T""r1 -I. lot: 

~if' :I-

01 ....... 10 ... In I"cha Mu. 

• I ' • I ' DIa. o' 

'" • • A C Bolt 

''- l+- .' , , , • -* .L. • .'. ; .:jI +.-1+. , , .L. 
'. Ii- -"- , , , • .L. 
'. , . 1=. K'- ..!l.. .L. 

.!L -"-}t~ •• -"- ..L • 1% 
, -"-

.!l ' -"- , , -"-, , , , 
- _ . , -"-

.!L .11 • , -"-• -"- , .L. 
''- , , ' I. ..L , , , , -"-
-"- I=- ..!.l. , , -"-
-"- ..!.l. I- , , .L. 
'l - ~i. - - Hf -'- ..L , 

1-
, -'- .L. 

..!.l. , 
I-..!I.. -'-

" • 



TWO TIER GRILLAGE 
FOUNDATIONS 

Safe Lo;ads, 
Dimensions ;and Sections 



TWO TIER GRILLAGE 
FOUNDATIONS 

Safe Loads, 
DImensions and Sections 

Grillo,. Bum. to b<o compt ... 11 emt>.<lded In 
oolld Tamped Concre .. hovln, at t .... 4" Cover 
on tOp. bottom and .11 ,Ide, (Iro.m flon,e toe,). 
8.am, to b<o spac..! no. I ... than] b<I,wlOe. Flan,e 
.... , . Th. Safe L.,..d, ore In toM and Include .h. 
wel,h ..... the bum. and con..,..t •. 
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PRESSURES ON FOup.mAT IONS 
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PRESSURES ON FOUNDATIONS 
Combln" in.em 01' lood •• 
',. ~ond ,._, ........ nI in Ton. per .... ". 
e .. , .... ,rldcy 01' II .. ul .. n. Load Wit 

Centnl ti ... of Fo<onda ...... in "-eo. ,--
w~ W{. .'c. _ Applied load. in To .... 
W _ ... t .. n, applied l .... d In Ton. (' .•. • um· 

m,.'on 01 ali l-.l.), 
Z,. Z ...... _ Ol .... n« oIlo .. lo.o I'oln.· D ". 
" ~ ••• c, _ OI.tanc. of load •• o Seellon" It-1/. ". 
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SAFE BEARING PRESSURES 

In tons pe r sq. ft. 
Allu.I.1 0011 • .".d. ,round . ... ry ..... I."" 
Elrth. ortilnlry. fir." • 
$0(, <loy. wet or I"",. lind 
Ordinary ' "Irly dry cllY, fin. lind. 

,~. 

Fl,m dry day 
ea."lI'K' ........... ...,. conllM<! 

IIftd. coarot , ....... Lo"""" 
lI.Iu <1.0, • ..., olmll .. hard 
compact 

Hard oolld th.lk 
Shale .nd 10" rock 
Hard rock -
· Con<rI,_tl.l-4) 
' Hul Con ...... (1-4) _ 
· H ... Con«.,. (1-8) • 
'Brlckwo,k. ordl ... ,.,. qualt.y lin 

•• .".n. mona,) _ 
' "lckwork. ,ood quality (In c .. 

."tn. morud 
' Llm,..,ont _ 
' Slnd.ton" _ 
· C; ... nlt. 

o. .0 I 

, , 

• • 
" ~ 
" " " ,.. 

10.11 

" " ,..., 
'Th lbo .. prnsu,. m'r bt "~ •• "d.d by In 

• ." ... n. up .0 20':1:, In .1 COl. where ouch 
In ........ pr ... ",. io only 01' • local no,ur., .. 
at C;lrd .. 'oarln,o. 
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S LAB BASES 
for .olld round S ••• 1 Column •. wh.n I. can 

N ... u",eeI .h ... h. loo.dln, on .h. <>'1' or under 
bu. I. uniformly dl"rlb~.ed .• h. minimum 
.hl,knn" In In,h ... ofaoqu",. apor bu.,h,1I be 

• _ 19"""W"""f> 
'\,Iu;; o=(j' 

Th. <01' 0' bu. 1'1>. ••• hall no. b. I ..... h." 
I'S (d+ ,I) Inch .. In I.""h 0' dlam.,,,. 

In .h. cu. 01 .. eel column. o.hu .h.n ""lid 
'ound ",,·lumn •• h. minimum .hl,kn ... of a,,,,,.· 
on,,,I ... >r . qu ... c.ap 0' bue .hall N : 

Whuo . ~.h. pi" •• hlckn ... In Inch ... 
p ~ 'h. p .... ur. ~r loo.dln, on b ... In 

per .q. I". 
,onl 

f - .h,. workln, '''''' In .... 1 tak.n .. ' 'on' 
pe, oq. In. 

y _ .ho I' .... ' prol.,tlon 01 pi ... ov.r 
column In Inche •. 

1, _.h. Ie ... , p'olocUon ofpl ... ov.,eolumn 
in I"clo .. . 

W _ .h, • • otal axial lo.dlnlln 'om. 
D _ .~ .. l.n,.10 of .h. old. of up or ea .. In 

In.hn. 
d • • h. dlame.er of .h. reduce<! end cf .h. 
column 'n In.hn (u.uolly takon .. dl.m ••• , 
of co,lum" Ie .. to). 

Wh.n It co.nno. b. , .. umod .ha. tho .I,b 
di"rlbu, .. ,h. loo.d uniformly or wh .... he cap 
0' bas. I. no. 'qu",. In .h. as. of Solid Round 
Colum"". 0' wh .... h. up 0' 0 ... I. no' 
ro.tan,ul", or 'q""'. In .h. cu. 01 o,hor 
eo1umn .... paei,1 ""lcul .. I0". have .0 b. mad •. 
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FOIU1ULAE 
For ,I",p', .uppo.-...l _ .... ""IIMm.., food..!. 

Loo<l W_~~ _ ~. 
/ hJ W, 

a.ndlnl momo", (Ind! ton.) - 9 

5W/' 
O.n..:,lon 0 - ffiD' 

For .Impl, oupporttd !>eo"", wi." ""110 poln< 
load , on 'Ont,. 0/ 'Pln. 

tOld' _ ~~ _ ~ XLK l. 
I Ix l' 

" kndln. mo",tn< (In,h '0"') - 4' 

, 
Z - r 

'" Oelleulon 0 - 4ilJ' 

, -J! J •• l +No'. 
f l Mf M 

M·1· f Z. (-I-Z 
I _Z'. I _Ar'. 

1'1, _ Momo". 0/ R .. I .... "u _ Zf. 

NOTATION 
11_a.ndl"1 mo",u.ln 'nth .0 .... 
Z _Mod.l ... of .. ".Ioft. 
A _At. of croa _.Ion In "'I.'" Inch ... 
, _Itod,., 0/ a ..... lon I. In<l> •• 
f _Sa,. OCrau In to,," 1"1< .~u ... Inch ''''',mo 

lib .... ). 
I _Hulmum momo". of Ino .. l. ,IMI« • • h, .. tU_ 

..... 1 nlo ,...In, ""OUlh ,100 <en"_ 0/ , .. vi., 
01 ,10, .. <<Ion. 

I._ Homo .. . 01 Inutl, p .... II.t '" . 10 . .. o •• nl 
oxl • . bu' ..... !>&S. IIII , h,oulh , hi ,"n". 0' 
, ,"vl,), 0/ .ho Hulon. 

,.Obunn In Indl .. 01 OU'.,mOl' fll>,. from 

• ... u, ral .... {In • • '''' ..... neal , ..,tlon '-:i:" 



, 
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~ _ OII .. ncI In Inch .. !Ho.w..,. n.u .... l oxl. of 
buUt-up .... Ion and cen". of , .... It, ol.rea 
<0 .. 101 ..... <1. 

d _ Toul dlp,h 01 cross •• «Ion In Inch ... 
W _Di<trlbu ted load In ton •. 
' . Polnt load In ton •. 
I _Spon of b ....... ln Inch .. (", .. ,lIy <a.<rel 01 

be • • lnp). 
o _ OonlK, lon In Inch ... 
E_Mo<Iulul of ,1 .. ,lel" (uken at 13,000 .ona 

po, .~uar. Inch for .... I). 
Z for 001101 round columno _ ().098ld', 

(d _ 0110",0'0' of column In Inch .. ). 

Momln , of lnenl. of 'UU",ul .. burn (J) _ ~. 

Modulusof .Ietlon of rl«.n,ul" b.,m (Z) - ~. 
a_ Brud . 1I (Inch .. ). O _ Dlp.h (Inch •• ). 

Example ... Inl abo •• Fo rmul ... 
To d • • ,,,,,I.1 ,hI dl .... lb ... " 10001 p ... quareloo' 
.... hlch , ,Imb,r floor .. 111 arty .... umln' thl . Imber 
bum. '0 bl 1" . H' .. III' . I n,r .. , 18' 0" .pan. 
Timbo, , .. au'" at .. , 1.000 11>1. pI' Iquar. Inch. 
W _5.&1. dl", lbutld lo.d In lb.. <:>cr l,d by tlmb .. 

bum, 
t _SI>&" In f ... 01 tlmb., bum. 

Wt. W~lhl l 
Bondi", mom ... (H) - T .• H - 8 . 

l·S. II' H - (Z :.H _ I.OOOlbo .• __ , __ _ 

_ _W"",-\"i'.,'~l 3·5" II' 8 1.000,, --,- -

""'" W _ -V _1615 lbo. (.ota' dl . .. lbu .. d load 

corrlod by oath tlmb .. bum). 
Atu whlth 10 ouppo",d by II"" 3.· b •• m 

_ 18' 0"" I' 6"_27 .qUot. f .... 
1615 

S.f. load pOt .quar. foot - n - 97 Ibo,/.q. ft. 

, 



'6< FLEMI NG B. OS. --
Bondln, Mome nt , Sh .. ~, and De n.ct lon of 
Simpl, S .. p~n.d a u m s 0' U . ,ilo .m Su t lon 
und o ..... rio ... Condition. of L oadin,< 

UNIFORMLY DISTRIBUTED LOAD 
al. lo&d_Tabulu L< .. <I 

5;hear • At an). 0<>1n< 

~ 
W 

-ll (I-h) TonI, 

At Sup~'r .. IU.Rb (mu.) 
W 

Bondln. Mom~~t -"2 TOM. 

At any polnt~(l-~) In •. TonI, 

A,con", 
W, 

(max.) -""8 In •. T<'.I. 

Dollut10n It Centro 5 WI' 
(max') - lih £1 In •• 

CONCENTRATED LOAD A'r M<D SPAN 
Saf,load _i Tobulu Load 

W Shea. 

0 W 

RoB. r' .. At any 1'0101-"'2 Ton •. 
< At S"ppo,<o Ito, It/> 

W 8 . nd ln, Moment ~m'~')-l Ton •. 
W. 

A. ony POlnc-T Inl, Ton,. 

A. < .. ". 
W, 

(max.) _ -:r In •. T"n •. 

Deft ect lon It C .. ". 
w,' 

(max.) _ 48lff In •. 

NOTATION 
W _ Appll'd load In Toni. 

I_Span In Inch ... 
I _ Momone of Inor,l. In Inch •• •. 
E_Modulul o f ~1 .. 'I<!.y _ ll.OOO 'on, por 10. In. 
~_Dlmu.lon It .ny polno olonl ,h. bum from 

'"1'1>0" In Inch ••. 
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S e ndln, Homent, Sh .. ~. and O , lIoulon of 
Simpl, SuppOrted eum.ofUnlform Se<tlo n 
under Va,lou, Condi'loM of loa din,_ 

CONCENTRATED LOAD AT ANY POINT , 
Sol. lo.d (b;.aj _ Tabular Lo.od x Bat> 

• Shea • ,.: ! , ~ W. , ' B ........ nRl&W- T Tonl 

kb W. 
Bn ..... nRb& W_jTon. 

"."" Mom, .' W. } . _ 
B.,w .. " III and W -7 (I-~) "". Ton.. dl.<anu 

W f,om 
B ....... nRb.nd W_ --j! ln.,Ton.. lib 

In In •. 

A' W (m"".) 
W~ __ ,_ In •• Ton •. 

D.II.ctlon 
Wab(l+ .) • 

(m.,..)_ --,U-" 7 In •. , Jb(I+.) Who" ~_ - - ) - from lib In •. 

TWO EQUAL CONCENTRATED LOADS 
SYMMETRICALLY PLACED , 

5.1. Lo.od _ T.buluLo.d ~ 41 

• . 
Shu. 

W ' 4' B"w .. " Loado"dSuppo'. 
W 

_ , _ It.o_lIb Ton •• 

• • ndln. Moment e.' .... " bo . h Lo.od. - O . 
a"Wee" load and SuppOrt _ Rax or !lb. in •. Ton •. 

W. 
B .. wu n LOld. (mu')-T In •. Ton •. 

. W. 
D.IIKOI On .. Contre (m.~.)_ 48£1 (lJ'-~") In •• 



366 FLE M I NG BROS, 
Bendl .. , Mom . ... , Sheo., ..... e ............ 
of C.".II ..... bum. of Uniform Section 
.... d •• " •• Iouo C...w:IltlofK 01 LQ&d'"'. 

UNIFORMLY DISTAI.UTIlD LOAD 
Safe load _ I T,bul,. l .... d 

~
W '''''W. 

R'~ At '"Y ,...1", - "'T Ton •. 
A. "- (m.~.) .W To",. 

I.ndln. Momo"t WI . 
A, Support "- (m".) . T Ino. To .... W, 
Deftectlo .. (m .... ) . III I '"0. 

CONCENTRATE D LOAD AT FREE END 
Sal. load -I Tabular L.oacI. 

,5i:=z===':r~ Shen • ./ A. ,", poInt_WTo ••. 
- A, Support Ito (ma~.) 

. ..... , ... Moment . W Tona. 
A. ony po,nt _ W. In •. To .... 
A. Support Ito (m ... ) _ WI In •. Ton •. 

W, 
e.lI.ctlon (m ... ) . 3£1 Ino. 

1 CONCENTRATED LOADS, AS S HOWN 
IW, + Woll 

S,I,. lo.d .. T,bular load " 'IW . + W,I) 

It.~-~s-l .! ... I •• w ..... W, om! W, 
, _ • _W T_ 

I 1.,wH ..... nd .W, (m,~.J 
... "dln.l'loon_. • W, + W.To"o. 
h.w .. n WJ end WI -)l: I"" Ton •• 
I •• w .... Ito ond w, _ W, . _10)+ W .. I",. To" •. 
A. Support Ito (mu.) _ 1'+ w; In •. Ton •. 

W," ll - I)+ 2W .... 
Deft KtlD .. Imn.)- dl In •. 

DI ........ X .,1 ... " to abo". Is .11. dlm .... lo" ' rom 
.h. f._ ..... of ... 11 until ••••• nOl lrom .h •• uppo", 
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B. ndln, Home nt end Shear of Simply Sup. 
pOrted Bea",. of Uniform S..:tlon ha ... ln, 
Two Equ a l Conuntrated Mo~ln. l oad •• 

SI"'l>ly S"ppOr •• d Beam of Uniform S..:.lon 
havln. a load uniforml, Ol •• rlh ... ed o .... r 
a Portion of I .. l enlth extend In. from On. 
Support. 

Focmula foe f,ndln, .he 
pollUon of poln, C 
whee. mao<, B.M, o«u .... 

Oi .. ane.o ~ _ y (I ~) 
whore " . Y, and I UI 
In In,h ... 

Simpl, Supported a .am o f Uniform Se •• lon 
hnln. a load .. nilorml, OlnTlbu.ed ove r a 
'o .. tlon 01 It. l e n,th, not • ••• ndln. to . Ith.r 
SupporL 
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X+X MOMENTS OF INERTIA 
OF SINGLE PLATES 

about Axis x-x .- Pia •• Th lckn ... In Inche • . ' .' 01 , . --'-. ,. , . , . ,. 
..:= .- " • IT , • --------, .,,' 0-016 O{l), .," , .. , (){lS2 , 1).11 0-11 ,.~ 0 -29 (l.Jl 0-42 , ,~ '" , .. , .. Hl HI , ,.]) "67 ,~ Hl 2·67 Hl , , .. '" ]." ,.~ 5·21 ,·51 • .. ~ ,.., 6·75 '" .~ 1"25 , HS 8·93 lO·n 11·51 '4·19 17·86 • 10'67 IHl .. ~ 18·67 1,·]3 26-67 

• 15·'9 18·98 21-78 IH8 ",.,. 17·97 

" 20'8] " .. 1'·25 36 ·« ."67 ,,,. 
" IHJ lH6 .' -59 48-S) 55·-46 "·n 
" ,,~ .. ~ 54-00 noo ,,~ ,,~ 

" 45-11 51·11 "." IIIHO ?I-54 IIHl 

" 57·,7 71'46 95-15 100-(14 1t4 II 142·91 

" 70-)' " .. IOS-.7 111.05 110-63 115'78 .. 85-31 ,ot.·67 ".~ 149-)) 170-" lll·)) 

" IONS 117·'" ISH] 17'1-'2 204-71 255·89 

" 11'-50 15' -88 181·25 2'1'6) 24)-(XI lOHS 

" 14lo'iO 17',61 214-14 lSO-Ol 18H9 357·14 

" '66'" 10lHl =·00 191 '67 llHl .'6'67 

l~ It". 241 · 17 2S'HI 337·6'4 185·88 4lI2·14 
21 221 -8) In-,, llHS l88·21 oHJ.67 554-58 
23 25)·.8 11'·85 ",,·ll +lH9 S06·96 6)),10 
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MOMENTS O F INERTIA 
OF SINGLE PLATES 

a bout Axis x-x 
x+x 

PIa,. T~I<~~e .. '" I~<~e. ~i 

+1.-" r ~ i" I tr l_I '_' ~~ 
0·0507 .% 
1·55 
H7 

7'16 
12·)8 
I ~o>S 
29·)) 

41·77 
57·29 
76·26 
"·00 

... , .. ., 
1'69 
.00 
7·81 

I)·SO 
21'+4 
32·00 

45·56 
U'SO 
81·19 

108·00 

.... 
0·54 ,." 
N1 

8'46 
14·6) 
13·22 
34·67 

49·)6 
67·71 
'10·12 

111-00 

Oo()71 .. " 
1·97 
4-67 

9·11 
15·7S 
15·01 
lNl 

51·16 
7l-92 
97·05 

126·00 

.m 
0-6) 
2'11 
'·00 
,·n 

16-88 
2660 
~oo 

S6·~5 
78-11 

UI]-98 
115-00 

Ill·87 137·11 1"\8·75 160·2(1 111'64 
157·21 171'SO 18H9 200·00 214038 
19),36 210·94 . U8·S2 24(,-09 26)'67 
134'67 ll6{l(l 2n'33 298·67 )2(1,00 

281-47 307·06 112-65 151·14 
llHJ 3M-SO 394·88 415·15 
392·" 428'69 _-41 500·14 
458·33 500-00 SiI·67 5IBl 

530·58 578-81 627-115 675·28 
611H)of 665·SO no·" n6'42 
6970()7 76O'H 82],81 887·18 

381·81 
4SS·61 
5)S·86 
615·00 

nl-52 
all'V 
' SO'55 

... , 
0·67 ,,, 
H1 

10·41 
11·00 ,.." 
42-67 

60·75 
8H1 

110·')2 
144·00 

, , , 
• , 
• , 
• , 
" " " 

183·08 11 
228·67 14 
28,,15 IS 
HI·]] 16 

41)9·42 17 
436-00 18 
57 , ,51 " 
66(,·67 10 

nl·n 21 
88H1 11 

101]-9 II 
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X+X MOMENTS OF INERTIA 
OF SINGLE PLATES 

about Axis x-x 

" 
,, ... Thlckn ... In Inch • • 

"< 
c~ , " -'-. ,. f, ' " .. ;;:£ , " i • , 
- ---- ----------,. 

""" ""., 4)HII) ~., 57"':10 710·00 

" JlHl .. ~ ... " S6H6 651.04 81HO 

" 3,,-'1 457·11 Si"lS 6iO-7'1 7n·)) 9r5'42 

" 410-06 51H8 615.09 1,7,61 8lO.1) 1025-1 

" 151-3) 571-67 ... ., 8OQ'JJ 9iH7 I liN 

" SOB"O 615'11 761·" 989·19 101(',1 1170-) 

" 561-50 10H3 linn _ ." 1115·0 
._.) 

" 681·67 853-3) 1014·0 119407 1365-) '7Q(,·7 ,. 818-3) 1023·5 lna'l 141HI 1617'7 2IH7·' 

" on., 1115-0 I.ss·a 1701.0 19+4.0 11»0, 

" 1111·2 1129'0 1714-7 "'" no.., lIS7 ·' ., 'HH 1644,7 "". lllH 2666·1 lllH ., IHH 19'29-• u.s·) 1701>1 '''''. ""., .. InN 2118,) ",. JIOH lH'H +4)6-7 .. 2027·8 ~:r 3041" )548·7 'IOSH SOIi9·, .. "" .. , 3456·0 'IOll'O .... 5760-0 

" 
,.,., llSH 3906') 4SSN 5108,) UII ... 

" 19'2U )641'1 439-1-0 5116") saSH 711H 

" '"'' 100·, ,- 5740·' 6561-1) 8101,) .. :u.SIH 457H , .... ~, 7317') "4(,·1 

" 
_ ., "",. _., 71U·5 811"7 10161 .. 4500{I 1S61H1 67SO-o 7975-0 .... """ 



F: LEMING B R 0 S. '" 
MOMENTS OF INERTIA X+X OF SINGLE PLATES 

about Axil x-x 

Pia,. TMckn", In Inch .. t:; 

~. 
". 

it" ' " W I " 01 • ii:.!: 

---------
1'1l«t 864-00 9lUlI) , ... ''''''. IUHI " 195,,8 97656 IOS}9 11)9·) ,no, llOl· I " ,.". lOt8S ''',. IllIl ", 1)111 1 ..... ·1 " 1111-1 l131)-1 Un·7 14)5·1 IU7·7 "." " IlSN 1]11.0 148(;·J " .. , 171S'0 1819-3 " 1)97 ·) ISH) lUI·) Ina'4 19O5'4 lOn'4 " 1546" 16117 ·5 1828'1 1968·' 1109'4 1150·0 " len·) ,.. .. llla'7 1389,) 1560·0 1730·7 n 

1151-8 1456'$ 1661·1 "". 1070'6 )175·) ,. 
1'73.0 1916.0 315'.0 ,.". J64$'O "'" ,. 
)14)·7 )4195 J715·J 4001-1 4286' 4Sn-7 " ""., .... 4J)l"l ..... , -. U3]-l ~ 

4144·6 4631)-$ 50'6'4 ,."., 5788'1 61740 ., -, 5314.0 $767·7 '111 ,) "5$.0 ",.., ~ 
SS7H 6013-$ m., "',. 76044 1111,) .. 
61U.o 6911.0 , .... .... ..... n,,·o .. 
7161 'S 7BI1-5 &46)-5 9114'6 "65·' 10417 " 8OSs-1 8788·0 '5lO-J '"'" "'" 11711 " 9011'4 9841·$ " . ., '"'' "'" Uill " ,.,,, 10976 I 11191 "." "no 1461$ " 11178 11194 lUll 14117 ISHJ lUSt " Ilm$ nsoo '"'' 15750 ''''' ,.." .. 
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X-l-X MOMENTS OF INERTIA 
OF TWO PLATES 
per Inch or PI. W id t h 

a bout Axis x • 
~ ~~ .. " • ..," "u. '" '",". 
g' i" .±Ji" t· Z" I " 1' " 1' " 09 "I • 1" 4' 

-- --• '" 
,.", , ,7) ' ·5) 10'S 12·1 I~·O 17·, , 54) N' Hl 11-5 '5·] 18,] 11 ,) lH • 7·63 IIH. ue 17·1 '" 24·1 ". JJ-2 , 

'" 1401 1,-] lH 17·] 1l-l )7'4 42·' , Ul '" 
,,., "., H·' ~, 4N 51-. • 16·5 n ·. ". lH 4] ·9 "., SH "' " '" " .. lH 4H 5l·' "., ,,., n·. 

" lU IN 42' ) 51 " 6HI n, 'H 94-1 

" 
,.., "., ~ .. ... n. ... , 9,.. '" "' )1-6 4H y ., ". ... , M·, '" '" 00 '" 51-6 .... I'"' .. , '" '" , .. 

"' '" .. , " .J tl-I '" ". H. '" " '" "., .... '" on ,., 
'" , .. 

" .... 76·' " ·1 '" 00' '" '" '" " 6i-l M' '" on , .. '" '" '" " ... 95 '1 '" , .. '" '" '" '" " n·, '" on '" '" no no '" 
" M·' ". , .. on ~ '" '" '" " , .. '" '" ,,. 

'" ", '" n. 
" '" '" '" '" ", '" '" ... 
" '" '" '" '" '" '" m '" " '" '" '" ", m '" , .. '" " "" '" no ... '" '" ... -" '" , .. '" '" ,~ ~ ... on 

" '" '" '" '" liS 1421 .n m 

" '" '" '" m )91 450 '" m 

" '" '" ", m 411 481 ~, ." 
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MOMENTS OF INERTIA X-i-X OF TWO PLATES 
pe r Inch of PI . Width 

about Axis x X 

Thl<kne .. of Ead> PI ... In Inche. 

"' " " 
II "1 1!" W13" 

"-
1>"11' "1 12" 2" 

,. 
'0 . 4. O. 

-- --11).} 23·1 • 18·. n·l )6'4 , 
37·8 42·8 ~. 53"5 5~·1 'Sol ~. , '" • ~., 54 ·8 6, ,1 67·' 14-9 '" '" '" 

, 
"., ... , ,.. .. , n ·, '" ,., 'K • 74' 4 8)-) n. '" '" '" ". '" 

, 
D·. .... '" '" '" 

,., ". '" " 
,~ ". '" '" '" '" '" , .. " '" '" '" , .. '" '" '" 

,., 
" ,., '" '" '" '" '" "" 'D " '" '" , .. '" m '" '" ". ,. 

'" '" no ,.. , .. '" '" m " '" "" m m '" m "" , .. " no u, '" '" no '" 
.,. 

'" " m '" '" '" '" ." '" ... " ~ '" ". m '" .. , '" '" " '" 
,., 

'" '" .~ ~, m ,.. 
'" ,., 

"" '" 
.,. .~ "" '" K' " '" '" .,. ... m on m '" " .,. ." on m '" '" '" 1019 " .. , ... '" '" '" on .. ", . ,. 

." m Ii: '" .,. '" ,~ 1181 " '" , .. '" '" '" 1018 " .. " ,,. 
'" ... no '" .. , ,~ IlSS " OM '" '" no ." '" F '65 ,- " m ... '" '" D' 96~ 1:243 1541 " on ,., 

'" ." ". 1025 Illl "" " 



3704 FLEMING BROS. 

MOMENTS OF INERTIA 

i- OF TWO PLATES 
X- X 

per Inch of Pl. Width 

" " " " ~ 

about Axis l( )( 

148 Hl ~19 sm 595 
262 l52 ~41 534 628 
276 371 "" 56) "' 
291 390 4~1 sn 6W> 
306 110 516 (1) 731 

·" '" m 
m 
on 

." ... nl "S 
76' 9(,) 
800 lOll 
SU 106<1 

41 321 411 ~I 65-4 167 881 1116 
i2 H7 452 568 685 804 m I u.9 
+4 369 49S 612 751 881 1011 118O 
it. ..oj S41 679 820 961 1105 13'16 
48 4)9 sea 7)9 8'\11 IIMS 1101 1516 

so 476 638 801 966 Illl 1101 16-42 
51 514 "" U5 100M Illl I-IOS In) 
54 554 743 9n 1124 IllB lSI] 1_ 
60 663 "S 1149 1381 1611 1861 1345 
66 82& 1106 IW 1671 '957 2245 2827 

n \182 1114 164 1985 In. 2665 3354 
78 1151 1541 '932 2326 2711 3111 3m 
IH IllS 1785 2118 16'H 3151 ]613 4S4J 
'JIG 1531 lO48 2567 3088 ](1) 4141 5lOo1 
96 ,HI l328 2918 )510 4106 UOS 5911 

• 



MOMENTS OF INERTIA i­
OF TWO PLATES 

per Inch of PI. Width X- X 

about Axis x-x 
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MOMENTS OF IN ERTIA 

Y t!W !mI Y 
OF SINGLE PLATES 

About Axis 1-Y 

~ I PI ... W id ,,, In I"<he. 

" , , 
<- 6" r 8" 9" 10" 12" t-: .~ 

1"- -- - ----------

£ 
,.,,, ,- 0·010 0·011 0-011 0-016 
0<115 0018 0 ·020 O·Oll ,= O'OlO ,m. 0,0)1 o-OlS ''"' o·Ot~ 0·05) 
0'1)41 O-Ot' ' ''' ,~, ,." ,-

t 0·061 O'()71 0-083 0 ·094 D-IOo! 0 ' 125 

''''' .. 0< 0" " O' lll 0·1<18 0· 178 
0 · 111 D·IH 0 ' 163 0-183 0·10) 0 ·2+4 
0 ' 161 0 · 190 0-117 0 -2+4 0'271 ,m 

t: 
0'111 0'14(' 0-181 0,116 0')52 0-421 
0 '2108 0 -)1] 0,) 58 ,.~ 0 -+47 0 ·536 
o-ns 0-)91 0 -+47 .,'" O·5S8 0'670 
0-'11 0·481 0·549 0 ' 618 , .", 0·814 

, ,m '''' '"' 0·750 0·831 , .~ 

it 
, ... ,~ , .. , .. ,~ "199 
0·712 0,811 1"'49 ,.", H87 ' ·424 
0-837 ,~ '·116 1·156 I·J9S "675 

ik 
0·976 ' ,1111 ,.= "465 "618 "'51 
HlO "3rll ,.", ",96 , ... 1'161 ,."" ' ·517 '·n) ,·,sa 2·IU , ... ,.., , ·733 , . .., 1'118 1 ·475 2·970 

It 
,.", , "'Hi' ,."" 2' 5]1 2·812 H7S 
,~ 1·215 1·5-13 1'861 ] · 179 3-815 
1'145 HOl 1'861 HIB H76 4·291 
HOl 1-80) NO< '"" , . ." "'" 



FLEMING BROS. J77 

MOMENTS OF INERTIA 
OF SINGLE PLATES 

About Axis y_ y Yl!ml!l!ly 

PI ... Width In In<h •• i, 
-e:~ 

14" IS" 16" IS" 20" 24" " " , • -------- --- --- -
0·018 0·020 0·021 0·023 0·026 0·0)1 I 
O'OlS 0·038 ,.,., ,.~ "'" 0·061 t 0·061 '''' 0·070 0·019 ,.", 0'105 , ... 0'105 0'112 0·12' 0·1-40 0·167 

0·144 IH56 0'167 0·187 0·21)8 ''''' I 
,~ 0-212 0·237 0'261 0'2~7 .,~ f. 0·285 0·305 0']16 0,)64 0·..07 0'~88 
0·)79 ,~ O'~Jl ,.~ 0'5'12 .. " 
0·~92 0-517 0·562 0'633 .ro, , ... 

I: 0'6"U 0'670 0·71S 0·&05 , ... 1·073 
0·781 0-8]7 0-"3 '00' 1·1 17 I·HO 
0·9(,1 1·030 ,·m l·ll6 I'J73 , ... 
1-167 I·no I·])] I' SOO 1'667 ,= , ,,,, 10499 1·599 ,·m , .... 2,]99 '" 1·661 1·780 '·m 2·136 2·)73 , ... :$. 1·9S4 2.(9) 2-23] 2'512 2·791 H4~ 

2·279 2'441 , .... 2·930 l-l55 , ... :$. ... " 2·816 HilS ),]91 3-768 ~'522 
]·on 3'14~ , ... ,~ Hn 5'199 :$. , .... ]'71) ]'''1 4'456 4·951 5·9-41 

]'~11 4·219 .~ S'062 5'615 6'750 1}, 4'~50 4·768 '''' S·nl ,.]S8 7'629 , ... 5']64 5·nl 6'4]7 7'152 ,.", :fl ,.", ..... . ." N1)8 ,.", 9'611 



378 FLEM IN G B R O'S. 

MOMENTS OF INERTIA 

Y emw!! y OF SINGLE PLATES 
About Axis y-y 

I. PI ... Wkhh '0 'ndl .. 

~~ 

2:..1~ 
0- 6' 9' /0' /2" "< c 

!t 
1·679 )·116 H7J .'" .. -H59 ].," ]-41) H70 ..... 4,"1 5-95~ 
, .". ) ,845 .'" .. - Hfl ' ·591 ,m " ·241 .... 5'455 "'" N1l , .... ... , 503]] . ... ',"7 .... 

It H87 5'111 , .. , .. "" 1')11 g·n4 •. ", 5-598 .·m 1· '97 ,.", ',5" 
'''' S'U4 6 ·106 , ·m 7·1S1 m, , .. , 
~r 

HH '-6-45 705,.. .. ~) ..... I ,.)<J 
' ·18' 1·114 ' -14-4 HIS ,." IN] 
HM 7·814 II·UI 10-OS 11 " 6 IHO 
7-14' ..... '"'55 , ... IHI' " ... 

~t 
1111 "115 10-41 II ·n " .. 15·61 
1-41) ,·tlS II ·n IUl '4-02 16·1l 

'''' 10-55 11·06 IH7 IS{l1 18-09 
.m 11·)1 119-4 140$6 110·18 1'·41 

!C 
,.~ IN) Ill7 15060 11·J) » .. 
11'11 11''J8 14'1Il 16'" '1"5-4 11-15 
II,. 11·86 IS84 ,7·81 1',80 2)·7' 
11·67 14·1'1 ,,·90 " ,01 lHl lHS , I]>sO 15·75 '"'' "'" "." 'N" 

" IN6 »<> ". ~" 18-61 J.HJ 

II 11 · .... "., BY n " 6 JS.1J 4],17 
2")7 ,. .. 35, " lHS 0 ,'" 5Hl 



FLEMING BROS. 379 

MOMENTS OF INERTIA 
OF SIN GLE PLATES 

About Ax is y-y y IREE3 y 

PI ... Wld.~ In In~h., Ii; 
I--'--'~~-r-.--- ·· 

14" IS" 16" 18" 20" 24" ~~ ____________ C 

6·253 
6·~7 
7·6'X1 
8·<485 

9·))) 
1(1-24 
11·20 
11·11 

13-29 
14·43 
15·6) 
16'90 

18·ll 
IHl 
21·10 
12-65 

24·16 
25·96 
27·n 
29·57 

)1·50 .. " ~" &1·51 

6·699 
7·443 
8·240 
9·091 

""" 10·97 
11·99 " .. 
14·2-4 
15-46 
16·74 
la·lo 

19·53 
21·0) 
n·61 
24·16 

n" 
27·81 
19-70 
31·68 

3HS 
42·91 
5].59 
65·91 

7-1-46 
7·9)9 
• m 
9-698 

10·67 
11·70 
12-79 
IH6 

15·19 
16·49 
17·86 
"·]1 

w·" 
22·44 
24·11 
n ·" 
27·73 
29·66 
31·69 
3HIO 

UOO 
-45·n 
SN7 
70·ll 

8·039 
8·932 .... 

10·91 

'"'' 13-16 
14·39 
15-70 

17·09 
18·55 
10·10 
21·72 

21-4-4 
25·1-4 
21·11 
19·11 

31 ·20 
lH7 
35-65 
]8·02 .,,, 
51·49 
6HI 
79·10 

a·932 
9·914 

10·99 
12-12 

I).)] 
14-62 
15·99 
17·45 

18·98 
10·61 
n·n 
2H4 

26·()01 
D~ ,." )2·]5 

)4·66 
n·oe 
39·61 
42·25 

45·00 
57·21 
71·46 " ... 

10·72 
11·91 
1]·18 
14·55 

, .. , 
17·55 
19·19 ,. .. 
n·7a 
lHl 
16·79 
D·" 
31·25 
33-65 
36·la 

"" 41·59 
~ ... 
-41-53 
~ro 



380 FLEMING BROS. 

MENSURATION 

CI«umf.rl"'. of Clrcl. M Olam., ... _ I. 

Olam .. or of Clrcll _Clreu,,,' ... ,,,. ~ -3183. 
L .. ,.h 01 Are -No. ofOo,r ... ~ IR.ldluo" .o17~5l. 
Do,r ... In ." ar. of lo",th O<Iu:11 '0 Radlu. 

_57·19Sn9So• ,, _ 3·141~;9165+. 

V_V .... od.I • • . C_Halfth.chord. R _ .. dlu •. 
o _Iny o,din .... X _dl .... c. o f o,-dl" .. ef,..,mco"" •. 

.t -- Y'+ CI 0_ R'-X'_(ft _ V). ft---w-. 

V_ft_vll"_Ci. X _VR*_ (O+ R_V)', 
Area ofT'ia .. ,f. _6uo~ H.lI P.rp. H.I,h •. 
Ar •• 0/ Clret. _ .. II'. who •• .II. _ ... dlu., 
A, .. 0/ Par. bal. _ 8 ... " f hol,hl:. 

TRIGONOMETRICAL I=ORMULAE 

0," po,. 381 
fo.aru 

lA, .. " .1,,04 ____ , 

" 
lA ... • ,1,,8 ____ , 

'I"C_:tA~ .. • •• 
" 



FL. M I NG B R 0 S. 381 

TRIGONOHETRICAL FORMULAE 
Oblique An,le T rl.n.I .. _Contd. 

Glu .. "',us Formulae 
• 

A,II.C • • .. . In 11,1" C .~c 
2'lnA • 

A.~, " \(1) ct ln A) , 
• ..,1 0 (0 0)1' bJ(s 'J L' I, b, C 

.. 
0+1> +. • . . _ ,--.J. w~.r •• ---,-

Rieht Anll:lo Trio" , I .. 
Po,,,. Ba.. P, rp, 

Sino - Hyp,: COilne - H yp,' Ton"n· - Bol.; 

C<> •• n _ ~· SK.!:'..!!o· C<>I'C _~" 
P, 'p.' a. •• . Perr.' 

V, .. lno _ H,';i- &sO; Cove .. lno _ Hypo _ Pup,; 

". . Hyp. 

Hyp . vll •••• + Pup •• ; S ... _ VHyp,! Porp.' ; 

PorI', _ v' Hy!>.' ..... 
GI .... k.qud. Formul • • 

, .. C.c. b C - a u>. A: ,--._. 
I lnA' 

C _ W _ A ... C •• • e 0 _ 1> .lnA: c _btoo A; <- ... , 
" , C ••• b • _ c •• nA: ,--'_ . ." ...... C _90" _" 
--
" , A..C,' • lin A - i.: co. C _~: C _ V ((I> + o)(1> .J) 

--
" , A.C.b unA _~; , COt C _~ ; b _v ("+ c' ). , 



"" FLEMING BR OS. 

TRIGONOHETRICAL RATIOS 

A",1e 1 51 ... 

---;;:s 0«187 

T.n,eM 1 .. :::n.1 Cool ... I 
0«187 IIHIt HlOOO-a;:s .. 0·0175 0-0175 57-290 ..... n ·, 

" 
,.,., 

."" )8· 188 ,."" ... , ,. O-(lH9 O<lH9 28'636 , ..... ... 
" O{H16 0·0437 ll·'" ."" 8H ,., , .. " 0<1524 19>081 ..... ". 
" 0-1)610 ... " I6-lSO .... , ., ,. "' .. "'" I+JOI ... " •• " .. ", ..,., IH~ 

._. 
~ , . ..." ~ ~ .... , ~ 

" oo09Sii .... , ,.,,, ..... "., •• 1)-10015 0-1051 '-5'''' 0-9945 ... ,., 0-11)1 0-11)9 8·n" ."" '" ,. IHl19 .. ~ 8-'oM1 ..." no 
H 0-1 )OS 0-1117 7'S9S8 0-9914 '" 0·' D· IJ92 0·1<105 1'1154 0,9903 ". 0·' 0-1 478 0-1495 , ·,912 ..... 81·5 ,. O·IU4 ..... , ·JIlI ,."" ". --,!:!- o-r6SO 0-1673 S-97S1 0·9663 .,., ---, .. 
~ 1).1763 ~ ..... ... --.. , .. ~ o-rSSl 5-3'55 ... n ~, 

". .,," ..... 5' __ 
0-,.16 ". 11 ·5 .. - 0-2035 4·9151 ..,.. "., ". ."n 0-1116 ,.- 0-9711 . ". 12·5 0·11 .. 0-2117 HI07 ..'" n·, 

1)-0 ,."" ."" HJIS .,,~ n. 
1305 ()'13H 0-1<40 . 4, ,653 (J'ffi4 16·5 ... 0-)4 19 0-)49) 4·011)8 0·970) ". 1405 ,."", ''''' )08647 0·96/11 7s.5 - -". ." .. 0 ·1679 )·7)11 0-9659 ". --

Cosl ... c.- T.n,.n. Sine An,le ...... n. 



FLEMING BRO S. 38J 

TRIGONOMETRICAL RATIOS 

Anll_l Sfn_ Tan,_n, c. Co. ln_ Unlent ---- -IH o·un 0·2773 HOS' f)-,)636 14-5 ". 002756 0·2867 H874 0·9613 ,.. 
"-$ ,,.., 0·2962 H7S' ,."" 7H 
17·0 fnn4 0')057 ) '2709 00'Sfi3 n. 
17·5 ... , 0·3153 ] ,1716 0·9537 n·s 
18-0 '''''' 0·n49 ,= 0·9511 ". IS'5 O·l l n 0·)]46 ,."" 0·9..s) 71-5 ". 003256 0034'13 2-'1'042 0·9455 ". 
~ 0-3)J8 0·3541 2,91)9 0·"'26 70·5 

"., 0·)420 ,,.., 2'7415 0·9397 ~. 

"" 0,)502 0·)7}') Ni746 0·9361 6'·5 
21·0 o·nIH 0-3839 206051 0-9136 6'·0 
21·5 0'3665 0·)939 2·538' 0·9)04 ~., 

n·, 0·)746 ,.- 2'4751 .nn ~., 

n, 0·3827 0·4142 2'4142 0'')239 67-5 ". 0,)901 0'4245 2·3559 .~, 67·0 

'" 0,]987 0'4343 l-l999 0-9111 "., ". 0·4067 0'4452 2·2460 0·9135 '" ,., 0-4(47 0-4557 N"'] 0·9100 65·5 --- --- - --
~ 0·4226 0·4663 2,14'15 '''''' 6$-0 --- --- ---,,., 

0-4305 o·mo """ .. ," M·' ". 0'43804 ,.~ 1·0503 ."" M·' 
26·5 0·+462 0'49&6 ",., .~, 6]-5 
17·0 0'4540 0·5095 1·9616 008910 61 ·0 
17·5 0-4617 0·5106 I·'Y.IIO 0·8870 61-5 ". ~" 0,5]17 1·8807 .. ," 61·0 "., Q'4m 0·5 .. 00 I·IHI8 0·8788 61 ·5 ". ..... 0·55·0 , . .,.. 0·8746 61 ·0 
29·5 0-4')24 0·5658 1·7675 O'87f)o1 .. , --- --- ---,., , .... 0·5774 H3lt , .... ~ --

Cotl._ c. T.n," n' Sin" Anll_ u n,.nt 



384 F LEMING 8R OS. 

TRIGONOMETRICAL RATIOS 

Anll· I~I~1 ta~n. 1 Co.I ... 1 ___ 
",., 0'507S ."'" H.9n 1>56'6 , .. ". O'SUO ,."", ' ,66<43 o-ssn ". 31-S O-Sill 0-6128 "6119 0·8526 "., 
32-0 0·51" O'6H9 ',6003 , ... '"' n·, O'Sln 0-6371 1·5697 0·8-114 57·5 ". O'S~46 . .. ~ "5}99 .. '" 57·0 
lH 0.5519 0-6619 I-SI08 (l·Sll9 "., ". O-sson 0·6745 H826 0·8190 '" IH , .... .. on '·is.so (I·Sli. SH 

n·o o-S736 .,on H181 ..£:!!.!!. ~ - -
15-5 0-5807 O'llB HOl9 0·8141 S4-5 

'" 0>5818 0·7265 1'17~ .. "'" ~, 

36-5 0·5,,", 0'7..00 "1514 o·son 5].5 
)7,0 0-6019 IHSllt ,·1270 0·7986 no 
17-S ..... 0-767) 1-3032 O'79H 52-5 

'"' 0-6157 0·781] ,.~ .,.., 52-0 

'"' O'6llS 0-7954 ,·un 0-7816 5"5 
39·0 ()-6191 ..... '·2349 .=, 51·0 
)9·S 0'6361 0-8241 1'2111 ().n" "" --- --- - - --- ---
~ ... " Q.1Il91 1-1918 .,.., "'. 
~, ..... 0-8541 1-1708 .",. 49·5 
41-0 0-6561 (849) 1-1504 ()-7547 ... 
41·5 .. '" .... , 1·,30J o-74'X1 ." 
42,0 0·6691 ..... ",,06 IH411 .,., 
42-5 ()-6756 ()-t'6] H)9tl ()-1l]J 47·5 ". .."" 0'9325 1·0114 ()-n •• iH) 
43-5 ..... 0·9490 ',0538 O'72St %, ... 0'69<11 ()-\1657 ,-GUS 0·7193 ... .. , ,.- 0·9827 1-0176 (Hill ~ 
~ 0·7011 ,...., ,...., 0·7071 ~~·o ---

~I An'l. Co,ln. e.- Tan,ono 
un"n! 



FL. EHING BROS. 385 

WEIGHTS Of FLAT STEEL SHEETS 
with I)ec; ima l and Fractio na l 
Equiva lents of Ga use Thick ness. 

I o-m t! 
0-115 \\ 

1 0.110 1"' 
4 0 lSIXI t 
SO·lllS 71; 

, 0.1911 
70·17'" 
.00n70 
, o-U91 

I 01150 

II 0.1111 ..... , 
110-0881 
14 0.0785 
n00699 

IHI 1 0-0615 
11&1 t1 0-0554 
IH4 1 0-049S 
10-10 I O{loHO 
9.08 00191 

, .~ 

NO 
US 

21 0-0349 
12 0·011).$ 
11 001711 

4 CKI247 ,,..,,.. 

O-ol~~ 
lt~~~ 
""~ 

i. -.'. 
f. • •• ,', 

1041 
1·18 
1-1] ,., 
O·~ ... ." OM 

." 0·" 

B.G. d ...... ". Bl r", I ~,ham Sh ..... <>d Hoop Ga .. ,. 
which I • • h·. w.tomuy .... "m.,.lal ,.",. "oed I~ 
Intal .. fo, $ ••• 1 Sh ... u. llatk 0' G.Jo.nl .. d. and 
whim "", I ••• u"" 1,,1, 10th "14. 

o 

, 



• I 
]86 FLEMING B R OS. 

I 
, , AREAS OF CIRCl.ES • , 

I I I is 0 t 
, 

t • 
0 0-(1123 0,0491 0·1104 , 0·7654 0 -9940 nI7 ' ·485 , J.I'Il )05'17 H76 4'4)0 , , .. , 7 ·670 B·196 .... , Il·SUo 13-36-4 IH86 IHln , 1"635 20·629 IH ... 22" 91 

• 28-274 IH65 " .... )1 ·919 , ".., )9,871 41 ·281 U ·718 

• SO'165 51 ·&49 5)' 456 55-(188 , 63-617 65·197 67·201 69.029 

" 78·540 flO-Silo IIBI6 8"'541 

" tHlll 97·205 H ·", 101·61 

" 111·10 115-47 IIN6 120·28 

" 1n-71 us·)O 1)7,89 1-40·50 I 
" IU'M 156-70 IS' ·i8 161-)0 

" 176·71 1n.67 181·65 ISS'66 

" ~, .. ""." lON9 210-60 I , llue '''''' llHI 237'10 I " 154·47 """ 261 ·59 265 ·18 

" laB) 117·27 19H)" 294·8) 
~ llH6 litHO "' .. ]16·05 

" 146 ')(' lSO·SO lSH.6 358·&4 

" 
,.,,, "' .. "''' ]9)-20 

" 415 ·4/1 '''00 424-56 41Hl 

" 451·19 451, 11 4" ·86 ... ~ 
B 490·81 495-79 "." 5OS·71 

" 5)0·9) s:u.·os 541·19 546·35 

" sn·S6 57Hf1 581 ·21 588·57 

" 61H5 (2).26 624·90 6]1·)6 , 660·52 ... " 671-96 677-11 

" 706·86 712·76 718'69 nH ... 

" 7.w·n 760-81 766'99 n)'14 

" """ 810·54 816·'6 82)·11 

" 8S5-)0 861·7~ 868·31 814·85 

" 9OH2 91HI 'l21 ·J2 "' .. 
" 961·11 969·00 975·91 "''' " 1017·9 1025{1 10n·1 1039·2 



FLEMING B R 0 S. 387 

AREAS OF CIRCLES , 
• 

I 
, , t l 

, a , i 

0·196) '''''' 0·+418 0·601l , 
1·767 1-()74 , . .., 1-761 , .- 5·412 5·940 6·492 , 
90611 Io-lll 11·045 11·79] , 

15·904 16·800 17·nl 18·665 • 1Hsa 24·QSO 25 ·967 27·109 , 
n·18] ]Hn ]5·785 lNn • +4·179 45·664 47·173 .,..", , 
56·745 sa·416 60-132 61·861 • " ... n·7fA 74·661 76·S8'jI • 86·590 ..... 90·763 " .... " 103·87 10lH4 1118·43 110·75 " In·n 115·19 117-68 130·19 " 14].14 145·80 148-49 151·10 " 165·13 167·99 170-87 17N8 " 188·69 191·75 1~·8] 197·93 " 21)·82 217-08 ~" m·~ " 1«).53 14)-9. 147·45 "." " "" . ., 1n·4S 276· 12 279·81 " 198·65 )02·49 306-35 310·14 " 1l0·06 3H·11l 3]tH6 141·25 " """ 367·18 371·54 375·83 " ]97·61 .", .. ..... 410-97 U 

433-74 438·)6 +4H)I +47·6' " 471·+4 476·16 481-11 485·98 " 510-71 sls·n ,,,n 525·84 " 551·55 556·76 "". 567·17 " 593-96 599·37 6001·81 610·17 " 637·94 64)-55 6049·18 654·84 " 68.H9 _ .", 695·13 ",." " 730·62 7l6-61 742·64 7-48·6' " m·ll 785·51 nl·71 7'17·98 " 829·sa 835·97 ~." ... " " 881·41 
_ ... ... ., 901·26 " 9H·82 941 ·61 9-48·42 955·25 " ... OO 996·78 IOOB 1010·8 " 1046·) 11)53·5 1060·7 ''''''. " 



3 .. FLEMING B R 0 S. 

l A REAS O F C IRC L ES 
• , 

I t i ii 0 
, 
• --

" 1075·1 108H 108'1·8 1097-1 

" 1114'1 I 1~1>6 114'" 11506·, 

': ~ II'·H IlOB II I O~ 1211·7 

''''. 11M·5 11n-4 , ... , .. ,no-, ma·) 1316-4 1)+1-5 .. ''''. InH ''''. 14ltH .. 1451·1 146(H H69-t I"n-, .. 15»5 1519-] 15)1-, 1546·' 

'~ ~ 
159C1-4 1599-) 1608'1 1611-0 
1&61·' 1670-9 , ..... 1489" ., 1134-9 1744'1 175).5 1762'" .. 1109·' 181H IlI'l8-S 18]]·' ': . 1885·7 1895'4 1905-0 "IN 
1')6)-5 I97H 198).2 ,991,' 

" lOoIU lO!i1 8 2061" 1073·0 , IIIH 11l1-9 11++2 liS<! 5 

" "'" 11166 m,. 1U1-5 ,. """ ,,,.. UII·S un·' 
:54 U7s.8 1)86,' U'Y7-S 1..08·3 

''''. 1474·0 ,..,. 1m-, 
1551·8 "". 1574'] UlS'4 

" UoIl-t UlH ..... 1676'4 

" 27)4-0 1745·, 1157·1 2768·8 

'" 1821'4 113'-1 1851-0 1862·' 

" 1922·5 19)4·5 21"',5 1951-5 , )1),9-1 lOll·) JOoIH JOSH : .. J117·1 J12'-' 1142.(1 315+5 
nil.!) mo·, lHl·] n>< .• 
ml") JllH l:HJ·' ))54·7 

" l411·1 )4)4·1 l~n )-4&0,1 

" J51H 1518-8 3SSHI 1565-2 

" JUH ,..,. )651'4 Jnl.a 

'> )7)f') un-, 3166-4 '''''. ,... .. *1·1 w •• 
_. 

" In,·] J"H )"",' ~H n 071-5 40lIH ...... ~llHi 



FLEMING BROS. 389 

I_~~A~'~E~A~S~O~F~C='~'=C~LE=S~ __ ~I ~ 

1 __ ,~' __ :I ___ .~' __ :I_~~c-_II_~f~_11 3 
III)H 
11 ... ·1 
11lS·4 
1288·1 
1)51·1 
1418·6 
1-1-86·1 
ISS5-l 
IU(,-{I 
1698·1 
1711· 1 
1841·5 
191404 
20(301) 
2008]·1 
2 1 ... ·8 
n48·0 
2lll·a 
141'·2 
2507·2 
lS%·1 
2687·8 
21110·5 
1874·8 
29706 "". )1"·9 
ll(,H 
3369·6 
3413-2 
3578·5 
3685·3 
3793-7 
3'1Ol-6 
oW 15·1 
41211·1 

1111·8 
I m·7 
121J.l 
12%·2 
13&0·8 
1421·1) 
149407 
1564·1) 
1(,)4·9 
1707·4 
178104 
1857·0 
19H·2 
2012·' 
209H 
1175-1 

"'" IH1·5 
24)0· 1 
lSI8·3 

""" 1('99-3 
17'2·1 ""., 
1~·7 
)080·3 
1179·4 
128(.H 
ll82·4 
3-1-86·3 
3591·7 
3698·1 
180N 
3911·5 
402'·2 
4 142·5 

1119·2 
1179-3 
1241·0 
1]04·1 
1369-{1 
14]5-4 
ISOH 
Isn-a 
1643-9 
171(,·S 
1790·8 
1866·S 
1943-9 
2012·8 
liON 
2185 ·4 
n69·1 
2lS4-3 
2+4H 
lS19·4 
2619·4 
2710·' 
2803-9 ""., 
1"H·8 
309l-6 
1191·' 
32'2-8 
33'5·3 
34"104 
3605·0 
3711·2 
3821-{1 
3'11-4 
404l-l 
4156·8 

1126·7 
1186·' 
1248·8 
1112·2 
!In.1 
1+4)·8 

"

511.' 
1581·6 
IloSl·' 
17lS·7 
18011-1 
1876·1 
1953-7 
!lOn·a 
'211)·5 
11'15·8 
0227'·6 
,1.3(,5·0 
2452·0 
'254<16 
'l631H 
l7lI·4 
2815·7 
19HH ,.,.., 
3104·9 
1l04o4 
3305·(' 
lof08·2 
3512·5 
:U18·) 
InH 
3314·7 
3'HS·3 
4<151·4 
4171·1 

" " " ., 

" " " " " " " " " " .. 
" " .. 

" .. 
" .. .. 
" " 



' 90 FLEMING BROS. 
,ItACTIONS 0' • fOOT 

Vul,o.''''' 1- Vul, ..... .cI .h Vul"nnd 1-,1 .' o.c."",1 -. Ood_' H Ood_' I~ F.-uti ..... ~.ll F ...... 1oM fraulo>n. 
of. 1'00. • < of. Foot • < 

of . Foo. • < 
~- .. ~-• 

."n t' 111 ·17187 

!~ 
·nBS .,.. .,'" -Inl H ,'4375 ., 

-h 001561 ,.. .,~ ')490 '" .,.. , ,\ -1875 ·lS41 

if. ·m" t ·1927 H ')5917 
n .(1]115 -1979 "'.6 .,,' tI -lOlll ' )691 .,.. 

.m , "" • ·)7SO .. 
f. ...., f 

-1 U5 

If: 
. "" .. 

'051 t n -11875 ' J.854 :1. 
.L 

-(57) ·1140 H'l~l .. ..,. ·"n ."" 
*: 

.m t ** -134)1 • ... 110 

n 
.n. ·"M tl,015 
{lllll 1448 " ·4t15 
.(8)3 , l ·2500 , '4 161 , - ,,.. ,1551 

!f 
, -41117 '" 1. •• .09375 :}. ., ... '4171 l}. ."" U 'u.s. } ·4)23 

n ·11H1 :}. ·1108 no -4175 

~ ' lot]7 -1160 ·4411 
·1146 :}. , \ -18l2.5 -4479 

I 
... ,. ."" " , .. Slll .,,,. 

" -2'.111 .,,' " -llO1 '" It! ·19681 

If: 
,46)5 ,,.. 

.L ·l lS" at -)011 It-, UI •• " _1 . )07) '4140 
·1 4S1 '. 'T'" 

.~ " ;\ 
-1510 ott ,lin II H]= ~tf -15625 at '1229 , 
-1615 U -]1811 II · .. 948 .. 
-1647 , ·1311 • Hooo • 



FLEMING BRO S. 391 
FItACTI O NS OF A FOOT 

Vul.arand 
De<lmal 
f,",,<<lo~. 
of. foot 

."" ·510<1 

{~ :W:1 

·5260 
H ·5)125 

·5345 
'5411 

U . '5_, 
04 'SS21 

'5S1) 
h ·~lS 

'5'11 
'512' 

H 'S1812 
·58ll 

."" t:- ·59115 .,,,, 

.~, 

H ·60931 
·4144 
'4198 

I ·6250 

·MOl 
·6JH * ·410(,2 ·use 
·6510 tt '65625 
·46IS .... , 

Vul."and 
D..,lrnol 
F .... "lon. 
of a Foo. 

·7135 
H ·71875 

·12..0 
·1292 

t ·134)1 
·7396 
·7448 

t ·1500 

'* ·7551 

"I~ ,~ 11. 4 ·16562 
'1 ·7708 't n", 1 H ·18125 
7 ·7865 
1t ·1911 

7.", H'1%87 'I .~, 1 t ,8(7) 

,7! M ·8125 
+J -41111 'I ·8219 

7' M ·82812 
8 ,8))) 

Vul ...... nd 
Doclmal 
F .. "lon. 
01. foot 

8,... -411&5 lOr.-
8~ H'S4)7S 1 0~ 
8-h ·8490 10,0,-
8t ·8542 101 ':t H '85917 10,0,-

·66+6 101 
08698 10 .... 

81 t ·87SO lOt 

8.... ·8802 I~ 'I ·8854 I,' 8 1 ~{·10061 
81 '8')58 10 

'to I tl ·9010 '~' 'I . ·'KNi25 10 
8t ,9115 I I 
9 ·9167 II 

", ., ." 
~t 
" ." 
n~ 
:1' 
" " 

U ·92187 
·9271 
·9111 

tt ·U7S 
·9427 

4 "479 
.i ·95312 

"581 

'9615 
H ·9U75 
n~ 

·9792 

"1·
98H7 ..... ..... 

I 1·0000 

nto 
,,~ 
'"~ ::t 
1Ii.-
". 
"" nl' " Iitt 

"I '" " 



392 FLEMING BR OS. 

CONVERSION TABLES 
Equivalents of Feet in Metres 

... • ., ., ., • - . ----, . ,,,,,, ."" . ~'" ·11191 , ·)00180 '))518 ·16516 ·)9624 "42671 , .""" .... ·,7056 ·70104 -7)152 , ·91HO '~4488 ·97U6 I·OOSB4 1'0)612 

• 111910 '·14968 '·21011 1·)I()6.4 1·34111 , 151400 I·S5<H1i H64" ' ·615H 1-f.1Sn 

• ,.- '-8Sm '·"'7' 192014 ,·,son , 1 ' 11].60 1·16401 l-I~W H2SO4 1·25551 

• 1·U80 , ..... 2· .. "16 l-SlM4 1-56013 

• 214121 I -nl69 1-10<1.7 Nll-f65 1·86513 

" , .... , ).o784'J HOlt] H)'HS )·'''93 
". . , •• ., ., ., 

T --15240 --- -- -------
"8lll8 -llll' '11)8-4 "lHll , -.. UlO -48748 -5"" .,- ·57911 , ·76100 ·791-18 ·m" '8SH4 -88)91 , , ...... ,~'" 1-12776 1-15824 1·18872 , ' -37160 r·.alOl H3lS(, HUG4 1'19352 , , ·616-10 "70688 ,·nn6 1·76784 1·79812 

• '-"110 1-<11'" 1-04116 207264 HOll1 , ,- l ·JI..w 13~" 1' )7744 1-407'1l 

• 1·59081 1·61119 1 '65177 """ 1·71171 

• """ 1·n609 1-9S6S7 '''''' HU7SJ 

" , "'" ,.""" J 161H J 29185 Hllll 

',I!lob Unl .. M."lul E<lul •• loftn 
I Ift,h - 15·40 mllllm ....... 
linch 1·540 , .. ,1m.".' 
I Inch 0 -0154 mo". 
1100. O·~ motte 
I,ord - O·'I~. "' .... 
1 ",II. Itot-i+4 .... ,,'" 
1 ",il. l-609i kllom." .. 



FLEMING BROS. '" 
CONVERSION TABLES 

Equl'talenu of Metre. In Feet 

H~. • ., ., ., ., 
.. -- . .. , 0)181 0 -'541 0.<)84) I·lll) , " .. ,."" ) ·9170 ~ -16S1 ~ 'S911 , ' ·5617 ..... NI7e 7'5~59 7·8HO , 9'~1S 10-1706 10,,,,,7 108'168 11-1548 , 1),1113 13· .. 514 Il·n,S IH076 1"·H57 , 16·4042 16·7113 IH160) 17-)884 17·7165 , I' "SO 10,01)1 20-1 .. 1] 10·"9) 10<9973 , U96S8 1l·19)9 U6110 ])9501 14·1782 • 26 '2467 16·51408 16·'JOlI 27 -UOt 21-5590 • 19·5275 19·8556 )1,..837 30-51te lO8m 

" 118083 H ' 13M ll·4E.-U 11·7n5 14' I~ ------
M.n. ., ., ., ., ., 
"7' . 

. __ . --- --, 1·6404 , ..... ,.- 26241 H518 , .. ·9111 5,14'3 5·57H 5·9055 6·1n& , 8-2011 85)02 88583 ' -1863 9·5'"'' , 11 ·..a19 11 ·8110 11·1191 12'4672 IFf953 , 1~·76)8 15·0918 15· .. 1" 15-7480 16·0761 , 18·04 .. 6 t8-ln7 18·7001 19·0188 19·3$69 , 21 '125" 21 ·U3S 21 ·9816 22·)097 22-6378 , 2 .... 063 2 .. ·91 .. 3 15-262'1 25-5905 25·9186 , V",,, lI21S2 leS .. )) lI871l 29· ,,,,, 

• ) ... 679 lH960 )1 ·11241 )l1522 ]2·'\803 

" . J ..... ..., H·n" 35-104' lS .. lJO lS7611 

M.'rlul U~I .. B,I . I.1o £qulval.ntl 

I mllllm .. ,. .. 0-01917 Inch 
I cen,lme"e - 0-]9]7 
I me". - )'·)7008 I;':t~ •• , .. - ] '21108 .. 1 ... , - H)9361 yard. 
1 .I·k. .. e"e nao·~f ... , .. - 1093·" 1 .. d • , .. 0.6]1)69 mil • 



,.. 
I 

". FLEMING BROS. 

CONVERSION TABLES 
Equivalents or Pounds in Kilogrllmmes 

lb •. ., ., ., ., ., 
, ·().I516 ·",n ·13608 ·18144 , -H1S9 -.9895 -5+411 ..... , ·63503 , .?OJ.' ·'5154 ·99790 J.(H1l4 1.08862 , 1·)/,0078 1-40614 1-45150 1'4%86 ' ·S4211 , ' ·81431 '·85973 , -90509 "'50-15 ,·99S8t , 1·1679, BOll HS868 ,.,.,. 2·449-40 , l·n'S6 2·76&92 1·81ll7 1·85763 2·90199 , )-17515 ) 12051 )·26s.87 ].]1 III ]·3565' , J·naH )·67410 ]-71946 H6oI8l HIO.8 , 4·081)) 4-1216' 4,,1105 4·2 184 ' 4·}6311 

" HlS91 4·58129 4·616&4 4'6nOO 4·71736 ------
lb •. ., ., ., ., ., ------, .,,,,, 'In,, ·11751 -)6281 . .." , ·68039 ·1:un ·11111 ·81£.-47 ,86183 , '·IB98 H79H ,·11410 , ·11006 '·)1542 , '·581S7 ,·OUl H.782' ,·n)(05 '·16901 , 2-11'1117 l ·086H H3189 2,,7724 Hlli!oO , 2'49476 2-5-4012 2·58548 1·610lH 2-67610 , 2-'4&35 2·99111 ] ,03907 H 18441 )·'2979 , ),-40194 )'+4730 ]·49164 HJ.8Ol Halla , ]-855Si "'"" )"4626 ].99162 4-03697 

• 4010913 4-]544' 4-19985 'H4511 4'49057 

" 4-76111 , .... 4 ·85H ,.- 4·'M416 

a<IU.h Unl .. Me,,'al ~qulnlen .. 

I '''''n , .. - 6-4·7M9S mIlU,,,,,,,me. 
_ 6·419895 cen'l,ro",m •• , 

I o~·n<. 
- 0·06-479895,ramm. 
_ lEI-l4'54 ,,,,mm .. , - 0·028}4954 kllo,ro",m. 

rpo~n~ _ 0·45)59265 kllo,romm. 
I cw •. - o-50802)n qulnul or SO·80 kilo. 
I 'On - 1·01604754 'OMfl or 1016 kilo. 



FLEMING BROS. '" 
CONVERSION TABLES 

Equivalents of Kilolrammes in Pounds 

<p. • ., .. , ., • , ,220S 
. - ·"14 '''1' , '''''' 1·4151 1-~55 , ..... ,-, • . <On 4·nn .. '" ,- S·1'tl I , '''3t "8)4) , .. ~ 7·1751 7'4'57 

• • · .. IS ,.'" ' -15'4 ,.~ 9-700) , II{lUI II ·14l6 11·4640 11·6845 II·toSO , unn 11·4481 IH'87 I)·ml IH0t6 , U·4)U IH528 IS'IJ131 16·09l7 16·3141 , 17" 370 17·1574 18-1)m 18·2984 18-5188 , 1',&<116 10-0621 20·2815 20'SOlO 20·nH 

~ 
11·0462 11·16&7 "22·4871 12-7076 22,92111 

., ., ., ., ., 
-------

!<lOll , ·ll18 1·5411 ' ·7637 1·9841 , l-lot., 1·5174 ] ·7479 H68) 4<1_ , 5·5116 5·7120 5·9515 "In' ' ·3tH , 7·71n Nl" 8· 1571 8 ·)176 85,., 

• ' ·n08 10' 141) 11)0)"7 ,."" 10-802' , 12-1154 12')451 11-546J 12·7868 ').Q01J 

• 14·))00 14·noS 14·1710 14-991 4 15·211t 
7 16·5)47 16-7551 l6·ns, 17·1960 17'4165 

• 1J.71U 1I" Sf7 ,,.,802 19-4007 It·61'1 , ,.,m 2HH4 2. -lI4I 11-6053 21 ·12.S8 

" 11·1<t85 lJ·)61O ".- n ·.", 1HI)(H 

H.,,'al U~I .. 8r1U,~ Equln'.nu 

I mllll,ramm. ~ O·01S412J5,,,,,~ 
1 •• ntl,ramm. ~ (H54)llS , .. I~ 

.' .... mm. _15·43115.",ln, 
I ~ramm. ~ 0·0)52739 "un •• 
I "",nmm. _35·17)904 "un •• , 
I kllo.ramm. ~ 1.:20462125 pound. 
I qul .. al _ 1·t6841 ""'<0. 
I 'o-nn. _ 0·9$4205" '<>n <>< 1104' It". 



r '96 FLEMING BR OS. 

TABLE S HEWING LBS. 
expressed in Decimills of a Ton 

~\~on e". To. e". I~ , -003115 '" -059375 no ' 115615 ---
" .... " "" "'" '" -'1875 

" -<Xl9175 ,., .o6562S '" -121815 
---

" -om ,~ .""" "" ·115 ---
" -l1l5615 '" {t71875 '" ·128'25 

" -()1875 '" ." '" ·13115 
- --., -011875 '" ·07BI1.!i "" ·IH175 

" "" '" .,," '''' "1375 

" .,.", '" .(i6.4375 '" ·1<+0625 - - -
'" <01125 'K ·0875 m '1~175 

---
" .(134175 "" ... " no ' 146815 .. ."", "" -09375 n. ." 
" .... " '" -096815 '" -153115 .. -0-1)75 '" ., 

"" -15615 
---

"" 
~, '" ·103115 '" -1$9315 ------

'" ., '" -10625 , .. -1615 
---

'" -GS]llS ,., -109375 '" -165615 

". ·05615 '" ·IIIS n, ·16875 



F L EM I NG 8 R O S. J97 

T J),BLE SH EWING LBS. 
expr"ued ;" Decimals of a Ton 

u". ,,. ", ". Lb •. ,,. 
- --

'" ·171815 '" ·na llS on ·28437S 
---

m ·llS '" ·13115 .~ ."" 
'" l-:i7ill15 '" -:;;m ." ·1_15 --l"7sill ----:IDS -----.. m ." ·1'375 

'" ·18 ~l7S ". .,~ ~ ·1'161l75 

1-:ia7S ---
'" ,% ·1~175 on , 
'" r.;~lS '" ·10f6875 on ·30lllS 

." ·19375 '" ." ~ ·30(,25 

~, !-:"i9ims '" --:milS '" ·30'1375 ... f-7-"- ". ·15625 1-;00 ·llll ., 
." ·203115 '" ·259)7S ro, ')15'lS 
--~615 --ws -----%, '" '" ·)I81S 

%. ~9l7S '" ·U5o'15 '" ·ll l81S 

." ~lS '" ·1681S no ·m .. , f:"iIs'15 "" ~ no ·ll8 llS 
--~875 ---." ". ·175 '" ·lJllS 
----- ---." ~~87S '" ~ ". ·lHJ15 

'" ·m '" ·18115 ". ·lJ1S 



398 FLEMING B IROS. 

TABLE SHEWINI:; LBS. 
expressed il'l Decimal ~1 of a TOil. 

'0. '"" Lt... Ton '0. '"" 

'" 

_-;n;;';-I~.~";;'::;";:'+-~';:":-Ic·"'~;:l7!; 1043 ·+65615 
798 ·l st.lS 914 '4115 I~ ·46875 

--;",,::-+.~,,;;."»;;,cl-",,:C,:-~;I~ .471875 

811 ·3625 938 ·41875 106<1 ·475 

1-'.~,o.-f".,:; ... ;;',,;I--:.:;,;, +:.,~,,:i87.5 :~ '478125 
8:16 ·)6875 952 -415 1018 ·48 125 

t=.i,t, ~~.~,,;, ~g~, 1:=·f"t-lI-=::_·,::,,,,S,l.:S
'
"'"'i'08S ,.075 

&«l ')75 966 ·HllS '1"""'iOt1 ·4875 

1--; .. :;,;-~."";:.",,,d--;,,",c-1·.';,,;;,":J7S I~ '490615 

I-";;;:,-tc.,.::::",;;-I-,,.,:::-i-c.,c,,;cs I~ .49115 

861 ~ 1-,~=-+.c_"',,,"_",,C,,:--I-,.,C...,=, ... 
m 

'" 

,3875 994 

')90615 1001 

-)9375 1008 

'44375 1110 ·5 

~Sl~ -50ms 
~- IIH ·S0615 



FLEMI N G BR OS. '" 
TABLE SH EWING LBS. 

expl'essed in Decimals of a T on . 
, .. '"" Lb •. '"" , .. '"" --

I~ 
'509375 1267 ·565615 139) '621875 

" .. ,5115 1274 ·56815 , .. .." 

:~ ---,515615 , "" ·571915 ,,0> ·628115 
---

I~ ·51875 '''' ·575 1414 ·63115 
---

, 169 ·521915 1295 ·578115 1411 ·6H175 -----
I~ 

·m "'n ·58115 "'" '6375 

I~ 
'528115 "" ·584375 1435 .... " 

"'" ,53115 1316 ."" ,~, ''''375 
II"i"n '514375 ,m ·590615 ,~, ·6<16875 ----- ---,,~ ·5375 "''' ·59375 ,." ." -----
I~ 

·540615 Ill7 ·596815 t~63 ·651IlS 

1218 ·S·015 ,,« ., '"'' ·65615 ----- - ---1225 'S46B75 1)51 ·603115 "n ·659175 ----- ---1112 . " "' . . """ , ... ... " ----- ---1139 '55)115 "" '6(9)75 1491 .""" -- ---
'''' ·55615 1311 '61lS ,,,. . ..." - - ---

I~ 
·559375 1119 I '615615 "'" ·671915 

"'" "" " .. ,61915 1511 '675 



r 
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-400 FLEMING BHO S. 

TABLE SHEWING LBS. 
e,Jl pressed in Decima l!: of a Ton 

Lb •• '"0 Lb •• 

·790615 1519 '6781lS 1«$ -7)4375 I~ 

II"SU ·68125 l"""'im ·ms 1778 ·79175 

I c'""~';-fC";:':~:':'I-:':"';;-t"'"';:",,,lS 181 J ·81:»315 
1568·7 1694 ·75615 ·1 1810 ~ 

1-,::,~";-\c.,c..c,"""+c,",,o,:+c.,",O,,C;7S II8i7 --:rnru 



FLEMING BRO S. <0, 
TABLE SHEWING Las. 

expressed .in Decimals of i1I To n 

lb •. '"" '0. '"" ~I~ 
"".. "" '8~6875 '')0)125 11-49 ·959315 

~- ---~~ ----~ ~~ "',. ." 1010 .",,, "" .,." -- - ------- - - -
I'll ·SUIlS 20)7 ·t0917S 116] ·9(,5615 -----
1'18 ·1561.5 >0« ·ttts 

~ 
-96815 

"" .estllS "" "1$1.15 "n -911875 

19n. ... " "'" "1175 ~ ·m --< """"ii9i"" ---
19n '''S6ll ~, '9'11875 '918115 
-~ -------------

1946 . ..." "'" ·m ,,,. ·98llS 
-~ ---~~ ----~ ---

"S) ·871875 ,,,, ·928115 2105 -Hil7S 

, ... ·m "'" -9)llS lli1 ,9875 

"" -IJ7lllS ,~ ·,)-un "" ·m", 

"" ·88115 " .. ·'315 "" ·99175 

, .. , -81H)7S 2107 <,"'" "" 
._, 

, ... ·m, ~ ·94375 ~ 
,< 

, 
"" ·1190615 2111 ....." -----~-----~ ---
"'" ·89375 ,,,. ." 1- ---
"'" ...." 1135 '95311.5 

"''' <. '''' "5615 



• 
<02 FLEMING BR OS. 

CONVERSION TABLE 

Tons into Pounds 

T<>n, Lb., , .. lb •. Ton. Lb •. Ton. Ck 
---- --- - ---I-- -----, 1.HO " 58.1040 " 1I4,l40 " 170,140 , •. .., " ... .., " 116.~80 n 172.480 , 6,720 U n ,710 " 118.720 " '7~.710 • 8.960 " 6.'1.960 .. 120,960 " 176,%0 , 11,100 ro 67,200 " 113,200 00 179.200 

• n,+4<I " '9.44(1 " 125,+40 " 181,+40 , 15.680 " 71 ,6.80 " 127.680 ~ 183,6S0 • 17,910 n 73,920 " '29,92(1 " 185,910 , 
~:,I60 .. 76.160 " 132,160 .. 188,160 

" ... " 78,400 .. 134,'100 " 190.-400 

" 24.6.;0 " ., . .., 
" t16.t.40 U , ... .., 

" '.m " ...... " 138,880 " 19 4,880 

" 1',120 " 85,110 " 141.120 .. 197,12{I 

" 11.360 " 81.360 .. 143.360 D 199.360 

" 33,60(1 ~ D.'" .. 145,600 " 201,600 

" lS.l40 " 91.840 " 147,840 " 203,&40 

" 38,090 " 9UlBO " rSO,09O " 206.080 

" -40,llG .. 96.nO .. 151,310 " 108,)20 

" 42.560 ~ 98,560 .. 154.560 .. 210.560 

'" 44.800 .. 100,900 " 156,800 H 212.800 

" 47,040 .. .oJ,CHO " 159.0..0 .. 215,0<10 

" 49,280 " 105.190 n '61,280 " 2 17,280 

" 51.520 .. 107,510 " 163.520 " 119.520 

" n.760 .. 109,760 " 145,760 " 211,760 

" S6,000 " 112,Il00 " 168.0001'00 224.000 
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..,. fLEMING BROS, - -
ElI:tracu from B.S.S. No. 449, 1937 

Floor. and Wind 

~~:':.~,,~iud! 
In, IlIow."". lor 

Typo MFloor f!"ltIon •. 
•• No •• ' 

a.. ..... PIlt·~ I Floor 
Pl ..... WIll. $I.b, 

• foundulo ... 

/100"" ItMd lor 60mudc pur_ 
,....... ho.ol Mel ...... """ ..... pI • 
.... , ...... "" Ind words - - ., 

~ 
0fIIu0, Il00 ... bo~. O",,'lnCO ,,-, - - - - - ~ '" OffIuo., onua".. floor aIId 
floors IMIow onlnll« IIoor _ '" '" Chu«"-. 1<1I00I1, <.adlnl 
roo ..... In ,.lIo,la Ind .Imf. 
larUI .. - - - - 70 .. 
It.luoll ... hopo and "'...,. .. for 
...... 01 nol mOra . h,,, 1 tOn' 
d .. d .... '." •• - - - '" '" .... ,.mbl~ hllb, deill halil. 
d ... «1 ""Ib, J)'mrwll. U,h< worbho",. publk: _po_ In 

"".tII and '-'Itab •• wr ..... 
Ilnd laJ>d1"p. th ........ <1 _ 

• 

_ • _ ... u .... " .. Ind lrond-
... ndo • - - - -W .... ",,-. book Ind .... '" '" 
donory .to ... and I lmil&< p ... 
"' ..... ",,"hor with , ....... Actual I~d '0 b. 
'0' """ ... ~.hl<ln .~ .... d· a.tcul".d bu. no. 
1~ll .On, d .. d .... "h •• - I ... 'hI" 100 

• Forlll nco .. In which "".,I,loM ... IMlndod bu. 
"'" 10 ...... on . hl pl.n., I unl/o'"", dl .. rl bu •• d 
10&<1 of flO. I,.... ..... n 20 lbo. 1>*< .q. ft. of noo< un 
....... be _""'ed for u ~" ~11o ... on<. '0 <o_er 
pa.d,lon • . 



-
FL EMING BROS. <0, 

showing superimposed 
Loa.ds for Roof' 

l oads for 

lbo. pe ..... h. 0/ 
..... , ... or .. 

,-" a •• m" Pili .... ,-, Pi .... Will, 
al'ound .. lon, 511\ .. 

--
fL .. roofs Ind roofo Incll,," 

:':~I·:f~;~:.~"~h::~ " " 
0.. roofIlndlned It, ..... ,lewlth .h, ho,;."" .. ' 
0/ ........ than lO". mini ............ ,...lmpo .. <1 10111 
(dHmH.O lncl .. d •• h .. Ind load) of IS lbo. per 
.... h . ol.u,I1," .h.1I ........... ..:1 ."In, norm.1 
." 'h .... f.c •. I" .... d. on Ihl wlnd"" .. d ,Id., 
.IId to II ... p., "', ft . of .urf •• _ ... In, .. u.wud. 
on .hl '"wo<<I old., provld.d that thl. requlr.-
"'onl ,h.11 ,~ply only In 'hi " .. I," of .h. roof 
............. h. It, ..... ' .... hi'" from wind 
p .......... ,1\0.11 ... comldu..t ," ... n,"I, wi." 0 • 
.. lthout ..... Ion. 

TI>e dal,n .hall allow for I wInd po ....... ,. In 
In, ho,hontal dlrec.lon of no. 1_ .... n 15 lb. 
1M' Iq.f •. of <II' uppe' ...... '''Ird, of d ...... Ial 
proiooc:,1on of ,h .... rIa._ of • .,ch b .. lldl"t::_ with 
.n .1I<l1.lonal " ..... ~ ... of 10 lb. "', ",. t. upon 
III 1''01«'10<>0 .bo.1 .hl I.ural roof 1 •• ,,1 or 
rld,e. On .h ..... cout Ind In Ilmlll<ly u-
poold II'Ul<10nl I I"""., pro.lolon ohlll be 
mlde. 

I! Ih ••• rtlcal proje,l1on of • b"lIdln, b I_ 
.hon ... 1 ... Its wld.h. wind p .......... moy be 
ne,l«ted'l.rOYlded lhol thl bulldln, I •• do-
" ..... Ir "lined by fIoon Ind wlilo. 



Type 01 Floor 

~ .. 
Iftlbs. 
~, 

oq . It. 

" ,., 

., "" 

'" .., 

'" "" 

'" .., 



-
FLEMING BRO S. ;0' 

Comm ittee show inllu pel"i m posed 
uni rormly d istr ibuted 

,~. 
Min. loo.d· 

'n lbo. 
'b •. pec 

Ty,. of Floor It. wkhhO<\ 
~, ,labo or 

Iq.h. Roo,boaNl. J .'laCI' of ....... 1>1, wl.hou' 
flud .... In' (public roo"," 
In hot.I., donee hall" lleo), 

VII ",llIlmum for filln, or r. 
oo,d roomlln offi<", lI,h • '" .. 
"'0 .. ,,1>0,.. ..... ~". ", 
chMl'n, II,h ...... chIn • .,. , 

Vlt! ": .0 <aka all <)"~ 0/ 
•• 

,., t ----
tWon. """'101 .... 1011 ., 
acloal ...... ,1100.<1., or nthe ,I,,, 10 a",,1>1<0 of effective 
1".,..1 dls<rli>utlon of 10011. 
' -5 K maximum wh •• llo,d, 
bu. not I ... than 2.000 ''''. 
«>nllde,O<I , . be dl •• ,I· 
bU<ed ""er • . ~, .-]' , ........... 

'X 
LI,h . ":.1".:r..-:;' In co .... 
",.rdal I ..... lal build. 0>' -
InD'. "'Hium worlu.ho~ •• 
Mlnl",um ", war,"""" 
,tid ,e .. enl non,_ .pace 
In commercial and , ... ,10 ... 

X .. 1&1 .... ndl"I •• h .. "l' work· '" -,hop', The Iood,I ... _<I 
10, huvy pll'" ,.d 
m.cldnery .hould 1>0 d.-
tl ..... ln"" Ind .lIowed 10. 

·Hlnlmum ~ for .labo McomeI~tM" 
opa ... 0/ Ins .han a f,. Mlnlmu... 10, -.... 
Neom .. openuy ..... arM. Iu •• han "" "I. It. 



" .... FLEMING BRt:JS. 

RIOt:;E ROOF 

ROOF TRUSSES, spaced IS ' O' apart, 
carry Corrugated StC!el, Asbenos, 

8.5.5. 

lI.aft.~ S .. o1on. In Bold TYP.'n Bracka .. "ave 
f .... m P .. rlln •. AI.e rnat'.e w a l,hu 'nd .. dl", 

N .... _ H .. vy lin ... In. Wal,h<l Ilv .. IftClude 
dla.. Sir..... U,h. 1101 ... Gu ...... "d Pu<_ 
Lin •• TIM lin CI •• ts; 

I-.':af'u ) ~ l\ " i LI 

~ I,er 2 •• 1 o il 
MaIn n. 1 1 ~ Il 

Up '0 IS' ()'" .pan kin, , .. , 2 ~ Il 

(Wel.h.l,... ... / 
WelCh! If c ..... 

~ 
~R.f •• r 1 K lt ~ * L) 

af •• , 2i·2 ~il 
Main Tt. 1 . 2 " il 

Up 10 20' rt' _pan S'N," 2.2 _it 
Klnl TI. , 1 " Il 

(W.I,h. 2f lOW ... ) 
w.II".' i ........ 

~ 
~ll..rl.r l i · li~iL) 

.h.r 1 x l,_il 
M.ln TI. 1 . 2 .iL 

Up.o 25' 0' .p.n Slru," I ><2 " j.L 
Qu .. n TI., , , 

" (Wal,h' I t cwu., 
Wal,h')1 CWts . 

.. 



" FLEMING BROS . .... 
TRUSSES: Scantlinc, and W eiChu 

having rise of "5th 'pan, de$igned to 
or A.P. M. Sheeting on Steel Purlin,. 
Load ing. 

been deI1In.dfo. F •• "' .... ' S t . ..... d .. o.o B.M. 
th ... Sectlono •••• 100 I' .... 1n Bold T,,,,,,. 

~ 
\tRaha. '1"1' !C, 

1ft •• 1 _1 ~ I' N.h. TI. , ., • " Up to JIY 0" .p." 5" .... , ., • " Q .... " TI. , ., • " 
(W.llh. 41 <:wh.) 
W.I.~.~. <w ... 

kRaf •• r Hd .... L) 

~ 
,f ... l ~ l ~ *l 

Mol .. TI. 1 ,, 1 ~ tl 
5.",,, 1 ~ l" l 

Up to JS ' 0" spon QUH" n. 1 . 1 • *L 

(WeI,h. $Iewto.) 
Wel,~. S~ cw ... 

for ........ of.o' 0" 'PI .. 
In .~I. d .. 'l" w.I.~' 
_ 'I cw" . .. olnl .~ .... 
"",,,,n .. ,,, (h .. vy ~ .... ). 

(Raf .... Jl" 1'~"' L) 

~ 
Raf ... , ., · " Sid, M,ln Tie 1i . 1 • " Up to 40' 0" opan 
c ..... " ,,1.] • " S."' .. , ., • " TI •• , ., • " (W.II~t' t«".) 

W.I,~. 1. OW". 

----___________ -d 



410 FLEMING BROS. 

RIDGE ROOF TRUSS ES : 

~ 
u p to ~5' 0' .pon 

(W. I,h" CWH.) 
W,I,ht", cwu. 

~ 
Up '0 SO' 0' .po.n 

(W,I , ht i6! cwu.) 
W.I,I" 9~ ewu. 

~ 
Up 10 55' 0" . po.n 

( W eI,ht III cw ... ) 
W.!,ht I llew .. . 

~ 
Up '0 60' 0'" . po.n 

(W ,I,ht 14 cw ... ) 
W eI ,h. 11 t w ... 

W . I,hU ,Inn Indud. 
Il0l ... G .... e ... nd Put· 
lin CI .. .. 

(Raf • • ~ ) . ~ ) ~ -.\ L) 
"'.I,e, J . J - l~ 
Sid. M.ln TI. 1 , 1 ~ ~ 
Centr ..... 2 _ 2 _ !l 
5 . ..... u l . l_jt 
Tl .. l ~ l ~ !L 

(ltaft.~ .. " J " -A L) 
Rafter 3},, 3 " it 
51<1. 110ln T'- 3 ,, 1 .. I l 
C. nt,.. .... 1 ,, 1 .. it 
Moln 5tr"" 11 x 11" Il 
51>0 .. S""IO 2 ,, 1 " I l 
Qu_nTI. 1l x l .. it 
TI .. 1 ,, 2 " ll 

(Raft., 4 .. .. .. .... L) 
R,afu, J x l x .... L 
Slcl, Moln TI, l ! ,, 11" i L 
Con .. , .. .. 1 ,, 1 " i L 
Holn S., .. IO 1 " 2t" l~ 
51>0 .. S, ....... 1 >< 1 _ .. 
Q UNnT.. ]t " 1" iL 
T,RO l >< l_iL 

(II.".~ 111 ~ 1 .. i Lo) 
ftd", ] _ ] "~t Sid. Main TI, It,,21 '' l 
C.n, .... 

" 1 " 1 ,, t 
M.ln s"uts , 

" • " Sl>on S ...... , ., • " QUNn TI, It ,, l • " n. , ., • " 



FLEMING BRO S. 411 

Suntlirl(1 and W ei(hu (corrtd.) 

(R.ft.. 1/3 _1 ~ILo) 

""""- fW,e' 11"1 _1\L -"'"'!;,' ~".,,~ Sid. N.ln Tho ] .. 21 ...... L 
~~ eu .... " ., ) .11' iL 
Up to 65' 0'" .pan N,ln St.ut l .. )" lL 

Sho.t Strut> 1 ,, 1 " lL 
Queen TI. 11 ~ 1 .. iL 
TI .. l " l " IL 

(W.,.ht "I c_.) 
W.I,ht 151 twt .. 
"",".- Soun'lIn" .nd arran,.m.n. 10.10' 0'" 'I"n 
,Imllar.., abo.e. but wel,htln<Aued Ilew ... 

Upto7S'O'".p.n 

!\al,,., 1/1 xl .ll. Ub',e. 1/11 " 11 " !Lo) 

Sid. Naln Tle1/1 _1 .Ill 
Centre" ,,1{l _1 "Ill 
Naln Strut J ~ 1 "ll 
SI>o .. S ...... It '' 1 "ll 
Queen TI. 1 >< 1 _il 
TI.. 1 .1 _il 

(R,'t. . 1/1 . l "ILo) 
k.f .. , ljl ,,1 .. III 

....,.,::q1T'b.... Ski. N"n n.1/1i ,,1 .ILo 
~...L..:...~ Cen...... .. 1{l .1 "\U 

Up.o IlO' 0'" '1"" Main $,..... ) " 1 " l 
Sho .. Scru" li " 1 "il 

(W.I,h UI cwb.) 
Wel,ht Ul .,.. ... 

Queen TI. 1 "li'I' n .. l><]"l 

N .... _Jlbo .. 90' 0'" opan.o 1><0 IPed .. n, dul,nood, 



'" FLEMING B R. as. 
N ORTH LI(jHT ROOF 

TRU SSES spaced IS' .. a pa rt, 
havln. Sheeted Slope at 1 1° 48 ' and 
Glued Slope at 55° designed to carry 
Corrurated Sheet s (Asbestos, A.P.M. 
or Steel) a nd *' thick glau wi t h 
~ Ast""lals. B.S.S. looadlng. 

Wel,h .. ,I ... n 'ndud. 101 .. , G~ ...... "<1 Purll .. 

° '2' 7 ..... • 5'IW Cl ..... 

~ 
(Left IUf .. r , 11 x I L) 

~> Uf. "",,_, , 
x l ~ tl , , RI,II. ""'.U , x2 " L 

Holn TIe , ,, 1 ':iL 
Up to IS' 0" .pan a. , 1- 1 1 . 2 x ~L 
(W.I,,,. 1 CWb..) " " " 1 x iL 
We"h. I, ~W ... 

-
.'" tit" 7' 7 ,.,' (L'" 'bfU', , ., "il) L.,. R.ft., 1 x l "iL 

~ 
RI,h. lI..f •• , l i· li><il 
MaIn TI. 1 x l "iL 

h. I - J 1 . 1 " il 
" 

1- :1 1 · 1 " :il 
Up 10 lO' 0" 'I>"" " H , 1 " iL 
(W.I,ht J cw .... ) .. " 

, 1 "iL 
Well'"'' ........ 

·11 ' 0 n.· ,. ' 10;" llG. ""'to,. ' td " i l) 

~ 
.... R.r .. , 1 · ]t " il 

kl,hR.f ••• ] " l >< iL 
N.ln T'- 1 x l " il 'u 1-:' 1 x l . iL 

., 2";1 11 >< 21 " L 
Up ",15' O",pan 

" 
,..., 1 x l " iL 

" 
4 -!. , 

" .e 
(W .I,hl I I cwto.) °01""",10,,. Ilyen .... 
W""lht J. ~U. ",fte. Ien l U.,. 



F L E MIN G B R 0 S, "I) 

TRUSSES: Scantlin,s and W eights 

°25'1" 11 ' 5>\' (LM'tlUr .. r 
l.f. Ilol •• r 
RI,h. R.I ... 

~
M~I~TI. 

• 8" 1- 1 
• , ,,1- ) 

I I I " 1-4 
Up .0 JO' 0" .pan " +-5 .. 5- 6 
(W.I,ht 5t cw ... ) " 6 - 7 
WeI,h. S tw... •• 1 ... 

02"S,' Il'L" (L.rtllar, •• 4 ~ l " -h L) 
'"IT Lei. Ilol •• , 1 . 2, iL 

Ri&+\. Ilol .. , 11 ' 1i· I' 
M.I~Tlo ] ~ 2 L 

~ 80< I 1 1 ~ 2 " I' 
. ' , "2321 " ! ' , 

I I I ,,1-42 , 2 " iL 
.. +-5 ) _ 2 il 

Upton' O"s"" ,,5-'1'21' j" .. .... 'en 1 LS 
(W.I,h. 'I cwt •• ) " 7-8 2 _2" l 
Wol,h., twU, 

0))' 11' ( ...... lUft.r 4 1 , 1\ l ) 
loft Raft.. ) _ 3 " I' 
RI,h. R.f •• , 1 " 3. L 

80"_1 1 xl" l 
Mal" T.. 2i·l " I' 

~ 
,,1_l 11_],. il 

I, ,,)..42 x2 x iL 
• • ,,+-S J x21' I' 

IlL .. $--6) . 1 . iL 
Upto""'O".~ 

(W.I,ht '* .... ,) 
Wol,h. 8. <w .. . 

,,'-1 )I ' l " iL 
.. ' ... 1/1 ~ 1 .. iLS 
"II--, l " l " tL 
,,9- 10 2i"1, ,, it 



.,. FLEMING BROS. 

SIDE STANCHIONS-Sections of 
Stanchions for SinJle Spa n Buildings 
covered with Corru,ated Asbestos 

or Co rrugated Steel Sheeting 

SIDE STANCHIONS 1IS·.()" C ... ) 

Hol,h. Span of Bulldl"1 In lut 

'" '"' " " " " " " 40 141 •• .. .. ,. , , , • • • • • • , , 
" • • • • • • • , , , , .. • • • • • • • , , , , 
" • • • • , • , , , , • 
" 

, , , , , , , • • • • -
" 

, , , , , • • • • • • 
n , , , , • • • • • • .. 
" 

, , • • • • • .. .. .. " " -
" • • • • • .. .. .. " " " 
" 

, • • • .. .. .. " " I~ II .. , • .. .. " " " " " 11 12 

lr"~·"m 
~" No. Sunchlon Soctlon 

I 4'.l'''-511 .. . Jol .. , 10" ~ 4r~15 Ibo. 10101 
2 5'.)'. 11 • 1000d dO , ••. 
J "d'xll:: • Il"d" .31 .. .. 
4 r x 4'xl6" .. 13',5' d5 .. 

" 5 8"' . 4' x l8 .• " 14'.5f_«I .. 
" , "'4',,11 •. " l4' x' "46 ,, " 



FLEMING BROS. <IS 

END STANCH I 0 N5-Sections .f 
Stanchions for Sin,le Span Bu ild ings 
cove re d with Co rru,ated Asbestos 

or Corru,ated Steel Sheetin, 

END STANCHIONS 

Hol,h' \ Span of Bulldl", In I ... 
CO Eoy •• 

a \U H I H I ~ j ~ ! ~ » M Inf ... 

o. I I ~ I I IIII 

" I I I I I 1 I I 1 
- -.. , , , , , , , , , 

-.. , , • , , • , , • --
" • • • • • • • • • --- ------
" • • , • • , • • , - - .-

" 
, , , , , , , , , 

----- -
" • • ~ • • • • • • " 

, , , , , , , , 
-
'~ " 

, , , , , , , 
" 

, r,+. , , • , , • 
Number of 

Sp." of a"lIdl", fnd Stan •. N OI •• -l\racin. tlqulr.d •• Holn Tit Leyll 

Up to IS' 0" Non, .h ould b . 1'<0-

IS' 0" .0 30' O' 0 vl.led for End 

)(Y 0" CO 45' rr , $ ... """ ...... 
45' rr '0 60' 0- , 



", FLEMING BROS. 

PURLINS 

Sections of Angle Purllns carrying 
Corrugated Steel, Asbestos or A.P.M. 
Sheeting 

Seedo" 01 
SP",NS IN fEH 

A n, l. P~<II ... 4' , . A"ar' "0- Aplrt 
· (- • . lli%T/ ... .I ... ("'Iou,oo) (S, .. , & A.' .M.) 
- ,. .,. 

" .' ~ l' " 1r- 1' " n ' .~ , .,. 
" 11 ' 0- ,n 

" ''1' " II ' " II ' 0-

Jr' l' " 11' 0- 12' " 
)' x l ·i' I)' )' U ' O" • xlr j, 14' " I.' " 
4' .1 • I ' IS' 0" I.' ,. 

" . If 't" IS')' IS ' 0-

N .I. (.0 . .. P~,lIn. ln<r_.o .. ."._.Ion 

Se<tk>n o f 
SPANS IN fEET 

An,I. I'. , II ... 4' " "pu. "0" Apart 
"(- 10+15,. T: .~ .rn. (Asbe .. ",) (5 .... ' & "'.'.M.) ,. .,. . " .' ~ ] ' " 

1f "1' x l ' .. " " J ~ l" xl' II ' ,. II ' )" 
)' Xl r' l' 11' 0- Il ' " Jr,1 'xl' 14' " 14' 0-
J 'x ) x l' IS' 0- 14' " 
4 xlr'l' IS' ,. 15' 0-
4' x l x l ' I" 0- IS')' 

" xl,"l' ' 6' l ' IS' " 
.... ,"n Sectlont or. buOld on 

IIM _ Wl.+rO 10, Co ... NbeI_ 5 ..... 'n'. 
IIM _ Wl+ 11 fur Co ... S ... I and "'.'.M. S~ .. "nl. 

°nmlm) ! '+lU~ _ 8SS • .." '9'7 
( (",en) 10+ _ BSS ~~9- 1t19 ( ... bl .. ,,) 



FLEMING 8 R OS. 117 

HORIZONTALS 

Sections or Angle Side Rail , carrying 
Corrugated Steel. Asbestos or A.P.M. 
Shee ting 

S«.lon 01 An,l. 
SPANS IN fEET 

Siel. lIalil 6' 0" A,.. .. 
. ' 0" Aport 'r 8 · nl% TJ,qJn. ( .... ba .... ) (S.HI" A.P.M ,) 

1" ~ r -1' .~ 8' 6' 'l" " . ' ,. ~ .~ 
1"·1)",1" II ' 6' 11 '0" 
) _l . i' I)' 6' 11' 6' lr-]" t" IS' 6' 14 ' 6" 
4 _ l ' -i' 16' O' IS' 0" 

S •• tJon 01 An,!. 
SPANS IN fHT 

S,de 11011. • ' 0" ... ,.. .. "0" ... ,.. .. 
·f , 10 · lS," TI.q.ln. (A."."OI) (5 .... 1. A.P.M.) 

1" ~l" ~r .. ' " )" 'r ,. . ' 1" 0" ,or 
2 ",2)" i" 11'0" 

II' ." ) · 1 -i" 14' 0" 11' ,. 

:r " I; 16' 0" 16'0" 
r 16'9" 16' ." 

· f(." ... / (i. , IN;t-BSS 449.19]7 
'(It .... ~ 10+ ass 449- 1'19 (, • • ll lon) 

HA NDRAil TUBING 
Nomlnol Bo .. In In •. 

'~r " 
, 

h •• ,n.1 DI.m. In In •. I", I II 111 ' II " W.I,h. pO' I., In lbo, " HI 1-8 H ~ 
, 



418 FLEMING BROS. 

ROOF GLAZING 

T. S ASTRf.GAL.S 

S"ANS O~ ASTRAGALS (.paced.t l ' .,.. U .... ) 
II . Il . ' T_ ~. ,. Max. I It • II x l T_ "'0" Max. 
il x lt . ITH7· O"Max. 1 x l ·l TH U'O"Max. 

LEAD FLASHING AT ENDS OF GLAZING 
For G. " C . • nd 11..".1'1. Sh ... .. ,. Girth 

1'<1. Sundar<! ..... b<,.to. S" ... .. • IO"GI"" 
For T~ord Tilo;o.nd II,-Slx • IrGt .. 1I 

SHEET CLASS 
11 0>. p ••• q. Il. 
l' 01. po, .q. f •• 
]lo • • po ..... f •• 
44 '''. PO' .q. f .. 
S6, ... po, .... I .. 

Thl.k~ .... ' _lid Wlr.hu 
,\,Inch 
t Inch . ''''' hlnch ..-



FLEMING BRO S. '" GUTTER AND DOWNPIPE DATA 

Suuen.d SI.e. 01 Gu" .... and Downplp •• 

.." H,II o lPI.,. ,~, Holl o lPI.,. Round Round '." Gu". c Do. '." Gu"oc oi •. 

~ -,-.- ,.. W_~ -.---,-.-
n'~ .vo.,. <40' ove.,. -40' 
~ --- -.- - ,-.-,- ' .. 7!Y_100' 

.v • .,. '10' . v • .,. -40. 

This Tablo I. bo • .,! on u.~lnJ 125 ''1. f •• of Roof 
Slope foc eve.,. t .q. Inch of Downpl.,. and I ''1. 
IMh 01 Gu" ... '0 ov • .,. 75 .q. h. of Roof Slope. 
Th •• ,.., .. ·.e«Io •• 1 ., ... of .ho Gun . .... hould be 
.pp!"Ox .• wi.o .1>.0. of .h . Cownplpo •. 

... RE ... S In ''1. In •. and WEIGHTS In It><. pOc 100' 
cun of Ca" I,..,n Gu ... ... and Downplpe •. 

H.II. Gu« . ... Downplpe, 

~I~I~ Do. "'c'~~1 01 ......... 1 W •. 
~ 6·1£I 1-08 , l.i"4 HS s~"""MO 5 '·81 l·SS ,. 

~.~~\ ["17 6 lB·l' '·n 6 H·I ~ ~-OO , HJ7 HIJ 7 18·~' 15-67 
1 '''1~ 6·66 " '·61 ~·66 8 50-17 lO·n 
8 lHJ 1·SO , 11·57 5·SO , 6l-61 26·61 
, 31·8. 10-00 '. 15091 6·15 10 78·55 lO-OO 

Cu. I,..,n wol,hl ~SO II><. po, wbl. foo.: 1.0., C.1. 
pi ... Il ~ Il ~ ' woi, h. 4·687 Ibo. Gu« .... and 
Downpl.,.. aco . uppli.,! In Standord Lon, .h. 01 
6' 0". Guu ...... hould be ,uPfOr<,..j ove.,. 3' 0"" 
by f.S. S,,·.p. u .... lly I ' ...... . Downplp •• ". 
u.u.lly held In potl<lon by Hold/uto . t 6' 0"" <~. 
Gu<te ... and Pipe !oln ... hould 11<1 embedded In 
Rod Lad Pu.ty es<lm .. od at 3 Join .. of 6' Gu«er 
<0 .very I lb. and I loin' 01)' Downplp •• o .... .,. 
I lb. of PU"y. 
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STEEL FRAMED 

SCANTLINGS ""d WEIGHTS ., 
hunl on Coburn Track and covered 

W elghu Indude Door Complete 

® 
Mom"-, I · " 

, 
" .. , · li ", l 'iL .. , · '. 1 f l. 

S, .. lwork W.II~' 
_ I <w'. I "ur.' lb. , 

S,,"tI", Wol,h. l4p.",_, 
7' 0" ~ ..... _1 .... "'. , 14 lb •. 

~] 
M .... ber I · '. , " .. , · " 1 · IL .. , · , I i Fl . 

.. • · , , 
" S.ulwork WOlth. 

_ I <:wI. " ..... 10 Ibt. 

t'O"Squ ... Shu""1 Wel,ht 14 ,all,.. 
_ )" ..... 61 1>0. 

~~, 
M.",M, I · " 1 .il 

.. , · " 
, Ie .. , · '. PI. .. • · , , 
" 5 •• ~ ..... rk Woi,h. 

1 cwu, 0 qun . IS lb •. . 5,,-,1 •• Wel,h. 14 , ... ,e • 
,. 0" S"" .... I ...... 0 '1"1"11. S lin. 

Fo. S;~ .. of D_" Olho r ." ... abo •• 
SHTYPICAL 



I FLEMING BROS. <1, 

DOORS 

SLIDING DOORS, single leaf type, 
with Corrugated Steel Sheeting. 
but are Exclusive of TrOlck. 

,9, Mombe, I - 2t·l.~.L 

" 
, - l~·lt~IoL 

" 
, - , 10 Flo 

-- • , hiT 
S ... lwork W'I~h' 

2 .... n. "U~. 10 Ibl. 
Sh .. dq W-"h. 24 \~u, •. 

10' 0" Squar. - I cw., I QUr. lbo. 

~' 
Member I - , 11"tL 

--
, - , 1i- tl 

" 
, - , t Fl. 

" • , , 
" S ... ' ..... rk Wel,h ' 

- 1 CW ... 1 "un. 0 ''''_ 
Sh ... jnl Wellh. 14'&"10. 

11'0" Squlr' I cw •. 3 quro. 141M. 

~ 
M .... bf,'! - H· 1 'IL 

--
, JIo·)_/o l 

--
, - 2 •• /oFI. .. • . • , '" St •• lwork W-"h. 

5 CW", 0 q~". 9 lb •• 
Sh •• , ln, Wel,h. Hlu", 

I ~' 0" Sq ..... 1 eo<u.) qun, 16 Ibs. 

,t,w,,,". W.' .h .. UII b. ob.alnod pro r . t. 
DETAILS on P.~ 464 . 

. 
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SHEET FI XING DAT A 

G. & c. SIDE SHEETS 
Hook 601 .. : 

o "",' 0 11" 01111'10"" WI.hr. ~ .n'th ~ L + 11" 
E, "",' OIl" Diamond W .. h.r, ~.n"h ~~ + Ii" 

Shill 110111 ~ 
F. J" 011" Round W"'hr, L.n,.h_l" 
(In'.r,) I ' Ola" Round W •• hlr. Lln,.h -t' 

No,".: 
LI",tI, of Hook 101"1' I ... for:U COU,I Sh.I" 



424 FLEMING BROS. 

WEIGHTS PER SQUARE (IOO~. ft.) Of 
CALVANlsED CORRUGATED STEEL SHEET S 

I .. l bo. ( O.-di",ac, Co .... "'.~d .. 1 Q .. ality) 

GAUGE 161 18, lOs n.114, 26, 

No. Sid. l,~ ns 240 181 14' m~rn 
I Co". Sid. La~ no 260 196 161 1m 101 

I ~ CO". Sid, lop HI In -;;; m~ 107 

.. Onll ... .., Com",.td,1 0..""1·· Is p.lmo<liy 
10' w •• In til. Homo Ho<~.' 004, ba.od on . he 
I.S.S. No. m (19li). p ... ¥I~ .. on111.,.. ,.I ... "i.Rd 
CO, .... , •• Rd Sh .... wl,h I mini"""" 01 Coo.in, 
Sp.",.ol I, 0 •. po •• quo<. 100' (IMludln, both 
OIdo.). 

n. T.bulo .. d wei,h .. or. Indu.I •• 01 Sid, 
lop. Indl"'ed. bu •• he wel,h, 01 'hI .nd l.p' 
m .... '" oddod. 

Addl,lon.1 .llo .... nc. up '0 50. I. '''Iui'od .0 
.lIow fot "011101 Mo"in on~ .""uk>n In W,w.. 
olSh .... 



1----�------CF~L~E~M~I~N~G-C.-.~O~S7.---.~17S' 
p .. ~·.bo," ·-'-1 '_I,~~"''''_ .. ~..!.....!.., I~~'J 1 
"",pOJdd." ~S~3::!:'~t: rt:t:"-~!e;!:;: 

• o 
" 
~ 
~ 

PJ:~;'~: ... ;:~;O:'" ;::;t'.., ;t;;!; ..... ';':'t:t:,., ",;:.., 



.,. FLEMING B R 0 S. 

GALVANISED SHEET FIXINGS 
Sizes and Approx. Wei,hts in Lbs. 

per ,ross and square 

<E HOOK BOLTS 

rr . Each .... lth - l s ..... .. N .. t 

lan, .h, L , . ,. , . ,. 
D lome ... .,.. ,. .,.. ,. 

oft- j ' " .,.'f,' 
w .. ..... G" . 1' -7.1 ,..,. 'lHn 1 .. , 17·] 

w •. per 5<1 . '0' N -.. ~'"ii ,., ,., 7·7 11 ·5 

SHEETING BOLTS I CUI'HEADEDlltlVETS 
~. d l . .... t.. t ' d lamate. 

~ " ..!L Un! ,hln l_ , I , 
3'_ H '0' W II,h . per Gro .. ,. 1·1$ H 

15 1-11 " Wel, h. p.r Squ ... 0,11 0-81 .., 
ItOOf'ING NAilS I SCREWS 

l· d l ......... i" dlamaCOOr 

~I 
l an" .. In Inc .... "I' $-I 5. Wel,h. per G ...... H N I 

1-1 1-4 Wa'lh.,... 54 ...... N 1·' 
ROUND WASHERS I DIAMONDWASHEII.S 

t o dlam.,er t" d Lamatu 

I @ W~.h" .... ' Groos '9' ,." """owl, s·n , ....... '" 
W,I,hu ..... Sq uat. 

0-81 pound. HI pound, 

I "'" .... - Ii)i) .qu"a I ... 



FLEMING 8 R OS. 4n 
WIND PRESSURES 

•• _ Ho< ......... , Com""",,,. 
'.m'w~~ dN , ......... - N V Venial Com,.... ...... 

p oN 
- ". ... ~,. - .....,.. d kool Surloc. 10 Ik .... "I ilL _ 

oj Vutiaol Sotrlatot • ....~ _,.-.01 
Ou~~.mln'l Fo.mulo N _ P . 12 11';;:9 

+ 11. -
Volu.1 01' V.H. (to" ",usu.ed On .h roo( ,Iop.oe 

.... "~) ... kln, N 01 15 lbo . .... 14- It. '1 (.J 
I" I>J ('J ('J ('J (.J 

'" I ~" ,,- I""" . ". 21 · W )6. )4' ,.. )· 41 ' ... .,. 
-;:r -rs:o ~ 15:0 IIi"" """i"f.O ""is:o fir 

v -1m lf9 """"i"H ". ' 11T tl):",- """"f.1i 
H 5' 1) . 557' """"ITI n. '';-n - ""iOi" 1)-(1 

(.0) lor CI ........... h 01 Iaq. lpeAI. (b) for 
0I"diN-ry co,ru,.* "-IM roo •. (e) for 
ILa.ed o. ",-, '-" 01" "",d •• II.~. Oheeted 
..... hlo .... (d)Fo. thurd> ro% 0 • ..,.<1.1 ott·u •• 
....... (_/ Fo. no.th.II,h. ,llIed ...... 1.10 .... -W ind V.I_I" (W) 
Hl,h WI.4 10 m.p.h. Stor ... 60 ".P.". 
G... 5(1 m.p.h. Hu«k:an. 80 ... ~.h. 
P ......... 1"lbl • .., . ft. V .... 5.1 .... If') -0110) ~ V~ 

W ind I'r ...... · • 
In lb •. ... r~. I .. V .... Sut"b<.onChlm .. lO)'l.ndTow ... 

1 .. .,I •• SKtlonl _ 0·5 P." 
H ...... on.1 s..:tIon, _0·65 P . A 
0. .... _ 1 SKtlon, _ 0-75 p " A 

A _ ....... of ....... _'''''''n "'I. ft. -"-..r,,,tIon of Wind ' .... ur. 01\ Multlpl. Spen 1\0010 
W indward SPIn -, ht Sucu..rlnl SPIn -0-5' 
l~iSuctHdln.Span -0-151'. A..m.lnln,Span. _ 0·115" 
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... FLEMING 8 R 0 s . 
"'''''OXIHATE RADII OF GYII.ATION (II.) 

0 ' Vnlou. St.uctu ...... S.ulon. 

~,. 
R~_M .~ 

II.~-. 

-."" _0-35<1 

'$ ' "~ ,~ _0_ )5d 
.. 1)-25<1 

" 
d_ M .. ndi>. 

.'. ~., 

tJ Jb-. , _1)-4 '<1 _ 0_49<1 

x D~4 "'1-r 
"~ _ 0-41b _0-2310 ., Hund&b 

'-]1.:;-:, 
fh_. 

E R._. 
" _04 1<1 _ 0_48d 

Rr-f < ..l! 
" ~ 

" ~ 
_ Hlb _ O·lSb , 

J1:6 "., rh lh_. 
_ 0-29<11 

H~J 
.. ()--IX! , -' 
"~ l ft.,...,. _0-5010 .. 0-)01> 

rfy, Jb_. 

i11-~ 'N 
ffl -O.~ 

'" ..l! 
.. O·4Od 

"~ 1I.!'-6.1lb 
'f _ IH4b 



FA..EMING BROS. ..., 
",,.1I.0XIP"ATE RADII OF GYII.ATION (II.) 

of Varia ... Stnlct .. ral s.c&k> ... 

:11 
b_. 

"" 
,_. -. .,. <[} -.'" 

~y.y ,~. 
_O_lOb - O-lI!b , , 

~' 
11.._. 

~ 
~-. 

~ ~ ~. 
O-lld 

-.,.. 
'N 

• .J 
"'. .,,' - O-lOb , • ,-. 

'1 ~ ... ~";."" I" _ 0-29d 

x-If""'ii:} Ry.y i - Rr...,. 
I.- _ O-llb tv _ 0_21b 

~~r • • ~-. 
11. •.• + 

, -.,.. 
T-f~ O-lld .~. ... 

". ~ 

,--' a-lib _ O_l9d ,-. 
-III ,.-. 1'E ,.-. -] .n. 1 } -., .. 

)( 1! ~ 11.,....., 
_ _ O_4'Jt> j ~ 1I.'.l_6OI> , 

, 
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'ISO FLEMING BROS. 

APPROXIMATE RADII OF GYRATION (II) 
of Variou. S •• uctu .. 1 Section • 

Ih_x 
O'JSd 

,~, 

~o.ll b 

'N _ O_llb 

• 

11.-. 
0-4Sd 

111-1 
. O'l~b 
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A .... 1I.0X lMATE II.ADII O. GYII.ATION (11.) 
of Various 5 • .....,,,,, ... 1 s.ct lo ... 

~ 
.. -. _.m 

r " 'j;·llb 
r ' 

Ho"' .... of " .. rd. of ... y s.c<lo .. _ 11.' x A . 
II. . P..ad,uo of Gyratlo... A erot. 5«."","1 1.<1" 



101bl. 
per yd . 

56 lb. 
pcr yd . 

...0 II><. 
~yd. 

BRIDGE IIAILS 



BFIIOGE AND FLAT BOTTOM RAILS 



.. 51 FLEMING BROS. 

BE AM CONNECTIONS (HEAVY TYPE) 
/1·9 T_ ........ .,..... FC#t RX.U<l..::.rry 

2i"2'""""hl'" l'" T"", 
14 '-22' 20'-18' 

• • ~~ 1 • • *·1~ • • •• • • :~ I~' • • • • • 

:' • • J 
• • • III • ;; • • 

• • H •• " •• "or 
'" ." , ·"·r rOo ........ to.. k .... , 

• 0.. liot .. r 0. •. k~." Ill. • .-.~ ."oQ,IT [CCtNlROlY 



FLEMING BROS. -4SS 

BEAM CONNECTIONS (r.IEDlUM TYK) 

I ' " T_ 

H. ··· ·· ·rr~"-



'" FLEMING BR OS. -BEAM CONNECTIONS (LIGHT TYI'f.) 

"'1 T .. ~ 
~~Fo< 4" ... "'~ 14'1 T"",. 

rn~l m~ IIf -& J .. "JI . • . 
• • f) [0.._ 

il"o._ lL,.· •• ·.rf O ... ~ .... , 
HI .' , .',( r 010. "-<, 

10"' T ..... 

r. I ,· ... " 
1·, T ...... 

16- " " [t}" "" m1 rniU] ,. 10' t t - ---.J' 
•• .-l ro.._ 

10... HoI.. HI ~r.lj' . r \"0.. ~"'" 
HIlj' x1i"· r r ClIo. ~,_, 

'm"rn rn ~ 1;' •• S' 
•• ' .......J ----1 

.~ to...· HoIn 
~o.. _ l' . ,·fD<o.ft .... , 
It. Ir ' ll"~' r o.. ft .... , l. 1><1 , . 
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CONNECTION TYPICAL PU~~~~ILS 



FLEMING BROS. 459 

TY IF'ICA L VENT. DETAILS 
At Ridge of Trusses 



460 FLEMING BROS. 

TYPICAL ROOF TRUSS 
DETAILS 

~' ~ ... • •• , . . 
• 

• 
fIG. I 

fIG. l 

~' •• 
• • • 

f IG. ~ 
FIG. l 



FLEMING BROS. %1 

TYPICAL ROOF GLAZING DETAILS 
For T.S. AnrOlfOlb 



162 FLEMING BROS. 

TYPICAL STANCHION DETAILS 
For light Loads 

o 0 
o 
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TYPICAL STANCHION DETAILS 
For H eavy Loads 
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FLEMING BROS. 465 

SINGLE LEAF HINGED DOOR 
Stand.rd 0 .... 110 

F ..... 7· I\-"I,h 1,,. .. I<I.o_ln, 

ElEVATION 

hh, .,',_ 

~~., 
,,~ 

Sea ..... Hint_ 

~
~ .•. ~ .. . , . , . 

' . ~ . . . ..... ......J 

o.."r~ o-..eo. .. , ca C $11 .. " 
of .... d4 .. 1 ~ ... RM $0 .. Sh .... 

SE<:TlONAL PlAN WL of $oeeI H 1M. "P ....... 
(w-.eo. .. inV 



'" FLEMING BROS. 

Unit weiihtl or Building Materials 
Extracted by pcrmiS$ion (rom BSS 
648, 19]5 

A, b,n ... Cemont Sh .. tln_ 

Conv,.ted." In. thick u 1.ld - Blb··I.",f •. 
fla<, lin. thick .. laid - - - 2·] .. .. 

A.b ...... Coment 51 •• _ 

Diamond p.".rn.-h In. thick uloid 1·9 Ibo.,lq. f •• 
fI...:ta.,"lo<, -h In. thick uloid - ... .. .... 

Alphaft-

flock ud MuUc. poe I In. of thick_ 
ness ... lold - - - - II lbo, fo",'" 

Block" Hollow ,"a,tidon_ 
CI.y, poe I In. 01 .hlckn ....... lold. 5':U lbo./.". It. 
Coner .... por lIn. "Ith lelenno"bld 5·lS .. .. 

Board_ 
Fibr .... In .• hlck .. - - - ().75 lbo." q. It. 
flbr.,Compr ... ed (hrd brd) i' 'hick 0·65 •• .. 
PI ... er (0.04, lin. thick - - , .. .. 
Plu,er co • ..J.lln .• hlck pi ..... "In, 
,~, .. - .. .. - - , .. .. 

B.lckwork_ 
" Comm<>n •• ~" tondon" Stock or 

o. Fluto'" ", intiudln, und_lIm. 1151100.' < •. 1 •• 

GI .. ". Includln, .and_llm. - .. 130 •• .. 
H .. V)' !>r .... d Brlcklndud.und·lim. (<!O •• .. 



FLEMING a R os. ,., 
Unit wei.htl of Build ln. Materials 
Extracted by permission from ass 
648, 1935 

C ... t l .... _ · · · · · 4jQlbo.' •• dt. 

Cone.et_ 

a l ila. or S.on. · · · · 140 II ... ' .... , •. 
B.lck . · · · · '" .. .. 
CII .. k.r • · · · · · ~ .. .. 
""mlu . · · · · · " .. .. 
/\'; .. Io .. ed (I bou, 1 pe r ' ' '' . .... 1) ,~ .. .. 

CO .... ,ued A,b.ttol C.ment 
5heetlnJ-i I ... , hl.k a Illd· · H lbo./lq . ft. 

CO ..... p._ S ... I Sheetln_ 

G'lnn l'M '8 B.Ci . .. Iald · · l ·nlbo./oq . It. 

F.lt /\oofl n_ 
I lt .. ml"" ... (In l,y. ") · · I 'S lbo./oq. 't. 

Floo.ln •• /\ .. 10 ... .-
l in. , hi •• . . · · · 1·3 .. .. 

Floo.ln ... Wood-
Hardwood- O • • or M.pl •• ' In . · Hlbs./lq.f •. 
Hlnlwood-Oolt or Ml pl • • Ii In • • 4') " .. 
'Iuhpl ... (Lo"S'.1 0 ..... ) ' IR. · HI" .. 
1'I.d."I ... (Lo"SI .. , 0 ..... ). 11 In •• )-8 .. .. 



468 FLEHI NG BR OS. 

Unit weights of Building Materials 
Extracted by pe rmission (rom BSS .... 1935 

Glao_ 

Pu i In. a/,klth ... , B lbo"'q. fl. 

P . t . n t G lu lnl_ 

; '., -'- Indudln, I .. d-<on,ed 
.. ul ....... at 141n. uno, .. _ , 6Ib •. I.q. f •. 

Lead , , , , , 71111b..f<u. f •. 

Lu cl . Sh •• t _ 

Pc. h In. of .M,kn ... , uloid , 8 lbo,/sq, f<. 

Plattel'-

Flbr<lu •• lln. 'hick , , , 3 lbo., .q. I., 

Gypsum o. Lim •• In. 'kick , , .. .. 
Hyd,,"uli. Llm.o, Portland C.m .... 

fin. , , , , , , • .. .. 
Add Ii lb. fo' wood or me .. II .. "I", 

Roo' 80 • ...tln._ 

Sof.wood, rou,h "wn. fin. , , llbo., ,,,, f •. 

Softwood • ...,u.h .. wn, I In. , , l·S " .. 
s..hwood . ...,,,." ",wn, ' . In. , , .. .. 



, 
FLEMI NG BR 0 S. ... , 

Unit weights of Building Mate ri a ls 
Extra cted by perm inion from BSS .... 1935 

$'~bl. Panl.io". Precast Concutoo 

HOLLO¥. 

Clln~u. pu I In. of ,hlcknen · 5·8 Ibs./.q. ft. 
<::"k. brttn, P" I In, of ,hick" ... 4·6 " .. 
Pumice. po, r In. of ,hick" ... · 4" •• .. 
51'1, ' .... nul ... d. ptr lin. of .hlck" ... 5·' ,. .. 

SOLIO 
Clinker, per I In. 01 .klcknu. · 1·5Ib •. /oq. I •. 
Coke br ..... !'U I In_ 0/ .hlck"ItS' ,., .. .. 
Pumlc., per I In. of thlckn ... · " .. .. 
51_, • .,.., I In. of.hlck" ... · · ,., .. .. 

Slatln,_ 

rlld wl'h lln.lop I"dudln, n.lI. bu. 
no' botte"., 

CORNISH. Medium ,,,din, · · (, lbo./lq, h. 
Second ,radin, · 7·5 " .. 
Random . In. · · . .. .. 

WELSH. FI ... · · · · , .. .. 
Medium · · · · ... .. 
Thick · · · · , .. .. 

WESTHORLAND. Flro. · · • .. .. 
Second · · 11-] .. .. 
Third · · 15-5 .. .. 



<70 FLEMING BROS. 

Unit weights of Build ing Mated il ls 
Ext rac t ed by permission (rom BSS .... 1935 

Ston_ 
S .. h S,on. · · · 130 lbo., .u. / •. 
Portland S.one · · · 140 •. .. 
Morbi. · · · · · 170 " .. 
Sandstone · · · · 140 •• .. 
Granl •• · · · · · '" .. .. 
51 ... · · · · · m .. .. 

Tern Cotta. SOLID · Illlb •. ,.u. ". 
T ill",. Clay or cone ... to .00<. 

plain, laid to" In. '""1'- · 13·14-5 Ibt,/.q, ft. 

In •• rt""kln,- Roman, Mara.llies 
and f'lon Typ.o · · · ,., .. .. 

T imbe r SEASONED 
Hardwood.- Tuk.o.ok · · .Slbs./ell. {., 
Pltchpln. (Lon,lul Don •• ) · ., .. .. 
Softwood.- Plno, "'U'", Dou,_ 

I .. fir · · · · · ]0 " .. 
Wuther So •• dln,. fin. · ,., IbI.'oq. f., 

I In, · 1·75 .. .. 
Z lncSh .... No . 14 Zinc Ga .. ,., 

.. laid · · · · · 1·59Ibo./.q. ft. 



I 
F L E M J NG BROS. <7, 

Weights of Various Mate rials 

A , he •• nd Cok., 100 .. · · ~6Ib •. I<u.ft. 
Ba,I.,. Whut, in ba" · · ~ .. .. 

• In bul~ · · ~S .. .. 
Cem.nt, In bl" · · " .. .. 
Coal, loo •• · · · · 56 .. .. 
Flour,ln bal' _ · · ~ .. .. 
Potato •• , In ba,. · · · ~l .. . 

In bulk · · ~S .. .. 
Sand, 100 ... dr-, · · · IDO " .. w.' · · · · 115 •• .. ,n t.a,;. · · · · " .. .. 
Snow, .... Iy f,II." · · · ... .. 
Wood, bl<>ek pul" , · · S6 .. .. 
Wall ' , fr •• h · · · · 62·5 .. .. 

••• · · · · H .. .. 
',.,lIon of fr •• h w ... r _ · 10 lb •• 
I h.r. ar, 6'lS ,.11 •. to I ... , ft.) 

PAINTING 
Approxlm ••• R.qul,..",." .. lor RIO<! Leod Or Oxld. 

(ordl",.., quality) 

Tru .. ,".I la"I<~xl~!~ Surface. 

Work . . · 0-9,.1 •. p., to" 01 StH' 
PIli" Seam Work · ., .. .. 
Plat"! "".m Work · 0-42 :: .. .. 
Sln,l. S,or'Y 8ulldln" 0·75 " .. .. 

Contact Surface. Only 
Tru ..... " tlttlC' Gird .. 

Work . . · 0-06 , .1 •. pI.tono'S'H' 
PI •• ed B ..... Work · ." .. .. .. 
Sln,l. Storey Bulldln,. om .. .. . . 
R..:Il.,d (ordlna..., qu.II.,) w . l,h.28lb •. '0 I "I. 
R.d Odd. (ordlnlCY qUIll,,).. 11. .. .. 

Corrulated StHI Sh.,..tlnl 
81uk 011 • I ,oJ. cov_ .. 6'J .q. ,0'. of Co ... Surf •• _ 
Red O~i<Ie· I ,al. COn" 65 .q. yd •. oICo.r. Surf •• _ 
Red Lud • I , .1 .• 0v ... 60.q.yd •. 01 Co ... Sud •• _ 



WEIGHTS O F STEEL ANGLES 
IN LBS. PER LINEAL FOOT 

S~m of 
FI.ft, .. 
1ft 1ft'. 

l 

1 



FLEMING BROS. 473 

WEIGHT OF STEEL ROUND 
AND S QUARE BARS 
In Lbs. per Li neal Foot 

II .. k " 
~-e 11 e );~ 11 ~ ~ .e 11 ~ 
~ ~ _~. ~c: ~ ~ c::> _ 
~~ ~ wo ;:; ~ oX ;:; ~ oX 
e- e- ~-; 

6:; • • 5 ~ • • 0:2 • • 
- --:c~---:-::~=--* -17 ·11 It 5-05 6·4) li n '71 ~H~; 

1- I-:- "'" It: ·16 -ll 1\ 6·01 7·65 l} lHS 47-81 
---- --
t -)8 '48 I t 7'05 8·" 4 41-73 5.-'14) 

---- ""'--T. ·51 .(05 If IJ.1810·41 4. 48-13 6HI 
-------C--­
i ·67·85 1;\ 9·n 11·95 4i 54·07 68·M 
----r--C---

• 1·04 I_ll 1 10·68 IHO 41 /00'15 76-71 

--- I-:-
f 1-50 t ·91 n 1l-51 17·11 5 "·76 85-00) 

-- -f----c----
i 2-04 H' 2i 16-6921·15 H 13-/00 9)-71 

1 2-61 J. 21 120.19 25-71 ~ 80-18 tOl·:' 

----- -r----
Ii 1·18 H ) lH1130'6I) 5! 88·29 111· 4 = - r--

I ~ 4· 17 5·11 II 28·21 15·91 6 96·1) Ill-4 



CALCULATED WI,IGHTS IN 
STANDARD HE' (AGONAL 

No. 28-.1931 



fLEMING BROS. -i75 

POUNDS OF WHITWORTH 'S 
BOLTS AND NUTS 

To 8 .S.S. N o. 916--1940 

, 
'I " " , 
' I 

" 

• 
Wol,ht 01 Shonk In lin. per I In.~ allen,th. 

l-1lll l-w.,{l87 .. I25 :·170:·221·182 ·1i81·sol 
Wel,h, In lin. 01 ..... nul.. 

l-<ltl-049 -o94'· ISS ••• i.290I·O··sn1·981 



476 FLEMING BROS. 

WEIGHT OF FLAT STEEL IN LBS. 
PER LINEAL FOOT 

Wld.h 

'" 1--.--.--.--.--.--.--.-.---1 
'""'- t I,... i -r.1 t t ! t I 

I -:;;17.;; 7li I'''' ,-7 1·1) 1'1$ 'Mi~ 
II ~ I·ll 1-$ 1·16 1·1) 1066 J·It ~ HS 

Ii- l.la I'S,Ij:;. 2-13 H5 3·" Hl 4-46 s:iO 
If I-ott ~Iru l-6ii 1-91 )-n ~ 5-21 HS 

"2 ~ H) HS HI HO HS 5·10 s:;s TeO 
11 L·" 1-39 1·17 HS 31) 4·78 H~ .... 7·'5 

21 lU 1· ) -1 J·n HS 5<)1 , ·11 7.+. , -SO 

11 N4 1<9'2 HI HI' u,l~ HlI"i:l1 9-35 

1 1055 J- It ,..3 -;:; S-' 6')II~"'1 1~"2 
II "2-76 )'45 4-14 .... 83 BJ ,." I'~ ' ·67 II'() 

» UI J·n ..... 6 HI HI 7-« I.n~ II·' 

1f l-L HI ~ 5-5.6-11 7-97 H6 11-1 1207 

_. _ )-40 Hsls.;-: H5 -;.a I·SO Io-l~ 11·6 

4i 1-" .... 51 S-4"2 .. n 7·1) MJ ,0- 1"2· 14-4 

4i J.1l ..,1 5-74 .. " N-S '·56 " '5 11'4 15-) 

~ 4 S-OS ,. Nil '.()I 1.,.1 11-1 IH "'1 



FLEMING BR OS. m 
WEIGHT OF FLAT STEEL IN LBS. 

PER LINEAL FOOT 

ThI •• n ... In In<h .. 
Width 

" ,~. 

i I.! tl_' t -h i 
, 

t IT , •. " 5')1 .,. ,.~ ,. , .. 11·7 14·' ,,. -- - ~ " 4'46 S· ,." 7·81 .n ". 1l'4 IS-' 
--.. .... , ... 1·01 8·1, HS 11 ·7 14·0 1f.·4 1'·7 , ." r.;. H, ,.,) ,., 11·7 15·1 11·, Iii:; -- 5:;; 16.tj - - 1"j"H - - - ~ " ." , . ., Il·' "., ,., , 509S f;:; 1-9) 10'4 II ·' 14" 11·. ,.. f;w 

'I ". m ,. ". IH 15·' " ·1 n·, "., , ,." ~ 10·1 II " Il·' ". " .. ". ~ -- - I;:;, '" -
- - - fa.; '1 ,." , .. 144 18'1 11 ·7 "., 

• ,." ,." 11 ·5 1)'4 lSol fI9.j "., ,.., 1;0. 
' 1 , .. ~ 11-1 IH "·1 '" IH ,., fii:i 
" ... ,., 12·1 ", " 21 ·2 "., "., Iw 
"I ' ,9) ~ 1)·4 15'6 17·, n·, 16·, )I·l fn.7 
" "l5 11 ·1 " ,,·4 " ·1 ". " m ~ 

'" , ·n n'l 1-4-7 11-1 ,., ,.. ,., )H ~ 

" ,., M 15,) 17·, , .. "., ". 35-7 0ii 



." FLEMING 8R 0 S. 

WEIGHT OF FLAT STEEL I N LBS. 
PER LINEAL FOOT 

Thlc~ne .. In In~h •• 
Width 

'" .. 1,...1 ~ inoh. , lJ· ~ i I IT , , 
'" Ii;i:; IH IS" 18-' 21-226·, 31·' ". ~ -
" ". 1301 I'" I',) n, 17·, n·, '" ~., 

'" II·S IH 11·1 '" n. ,.., lH .,., 45-9 

" II" , .. , 17·8 ", U8 lH 3H ""4i7, 47·, 
-

'" 12·) 15'4 IS·5 21·, 24" », 31·0 ·43·1 .,.] -- -

" 12-7 ISot I'·' n·, '" 31·' '" -H.' 5r~ 

'" 13'2 16·5 IU '" 
,.., U, 3'-5 «., 51-7 

" 13-6 ,,. "., n·' ". ". ." 47:'I SH 
'" " 17·5 ". 1405 '" JH 4H 4'" 56" 

" liH 18·' 11·7 "., ",., J6·, 4H 50-657·8 

"I 14" 18·' 22-) ". 29-7 37-1 4H. 52-15N 

" IS·) I'" n·. ,.., "., "., 45·' SH 61-1 
--IIs.7 ,,., 
"I n·, 21-5 31·4 19-1 47·2 55· 61" 

" 1f6.j »2 24-1 ,.., 1"iN 4("" .g·4 5H 6H 

"I "" 10-7 24·' ". I~ ~~S8'O~ 
" 11M 11'2 "., 19·7 " 42'S 51.(), U·5 61HI 



, 
F-LEMING 8R OS. '" 

WEIGHT OF FLAT STEEL IN LBS. 
PER LINEAL FOOT 

Thlckn ... In In<h~. 
Wld.h 

" *1,.. t it l.~ 
Inch .. 

t -t. t 
'" 17'411·8 ~ .,. 34·8 4]·' 51,] 60·1 ,'·7 

" , 7·9 21-1 ,.., 31·1 35-' 'H SH 61-5 71 "4 

'" 18·) ll·' SH ". ,.., 45·' 54·8 1&+0 7H 

" ~7 n. r". 3H 37-4 "., 56·' 65 '4 7.·' 
'" "., "' 28.7 US '" 47·8 57-4 "., tn:s 

" " ·5 24·4 29.j 34-1 U-' ~ ... ... '" 
'" 

l,.:i 'H "" , .. n, ~ 5'·' 6H 7'·' -- -
" ". ,,., '" 35-1 ~, ". 61·1 n4 81 ·6 

- U:O ll-l 1M -141 10-8 36·441·, SH 6].5 8)-3 

Ill.l -= 37·142-5 SN 0 7 74 ·4 ". " 16·, 31 ·, 
-~ 

)7·' 4H 54'2 65·0 7H "., '" 11-7 21-1 }l·S 

" 1m 27-6 33.. )8-1 « ·2 SH6H m .... 
11M -= 39·4 45.0 56· ] 67·, 7H ",. , 

'" 18'2 1] ·8 

I~ _:Ie'-
..o·14H 57-4 (,8., .. , ;;:-8 " ~'7~ 

'" IH ~r.35 " 10" 46·' 58·4 70,' m 93-5 

" DO 2'·' 35· 41 ·' 47·, 59-5, 7'''' IN 95 ·2 



480 FLEMING BROS. 
t - J ~ - --,--
X ( !' -1 l ___ J d SNAP 

G i HEAD 
y 

T RIVETS L 

t" DIA. (d) I i" DIA (d) 
x - 0·8 In • . I y - 0·35 in.. x - 1·0 In • . I y - 0·438 In • . 

L~~:~f~60~~~~. = 3-4 L~~:~f~Oo~t;~d. = 6· 7 

Len,th I Grip I Wt . per Length l Grip I Wt. per 
L ins . G ins . 100 Rivs . L ins . Gins. 100 Rivs . -------------------
I i 9·0 It ~ 19·7 

Ii ,'~. t 9·7 Ii i, -If" 20·8 
It /0- 10·4 It t.tt 21·9 

II ~. l~ 11·1 11 ! 23·0 
Ii ! 11·8 2 tt. i 24·1 

I~ 12·4 2 ' -!t- 25·2 
II t.tt 13 ·1 2t 

. 
1.ln 26-3 

Il !. It 13-8 
2: I Ii 27-3 

2 I. -it 14·5 2t I -I~ . It 28-4 
2i 1.1,... 15·2 2' I"'~. II 29-5 

2t Ii. I/o- 15·9 2t • I ..... 30·6 
2} It 16·6 2i It. I/o- 31 ·7 

2; I"'~. 11 17·3 3 fl. Itt 32·8 
2~ I ...... It 18-0 3. I" 33·9 . 

21 1-1 .. I 18-7 3t Itt.ll 35·0 
2l It. Itt 19·4 3" I-It- 36·0 

3 11 20·1 3t 2. 2,....2t 37· 1 
3. 1+1-. Il 20-8 31 2t.2-h 38·2 

3* Itt. 2 21 ·5 31 2/0- 39-3 
3" 2,... 22·2 3I 21.2 ..... 40·4 

3t 1 2i.2-h 22·8 4 242-h 41 ·5 
3~ 2t 23-6 4* 2 .~ 43 ·6 

31 2,\,21 2403 ·it 21. 2 45 ·8 
31 2i~. 2t I 25·0 41 3i .3-h 48'0 



FLEMING BROS. 481 

~ :Y ul=:Jd SNAP 
HEAD 
RIVETS L 

~ .. --] 
~" DIA. (d) 7" DIA. (d) 8 

x - 1·2 In • . I r -0·525 In •. x - I ·4 ins.lr-0'613 ins. 

t~f.~~i~t~~~. = 11·6 l~~~~(~Oo~t~~~s = 18·4 

length Grip Wt. per 

~~I~ 
length G ri p I Wt. per 

~~~OO_~ 
Ii i 30·4 2 I -1,..1 52·5 

11 ...... 1 31 ·9 2. tt 54·6 
11 t 33-5 2t !.# 56·7 

II "'~.I 35·1 21 i.# 58·9 
2 tt 36·6 2t 

21 I 
I. I,... 61 ·0 

2i 1.# 38·2 Ii 63 ·1 
2t 1.# 39·8 21 

21 I 
I ...... It 65·2 

21 I 1.1"" 41 ·3 I ...... It 67·4 
2t Ii. I.,.,. 42·9 3 I,.... It 69'5 

2! It 44·5 3i l l.,.,.. 11 71 ·6 
21 1.,.,..11 46·0 3t Itt 73 ·8 

21 I,.... It 47·6 31 11. 1# 75·9 
3 I.,.,. 49·2 3t I ll. 1# 78·0 

3. II. Itt 50·7 31 . 2.2"" 80' 1 
3t Il' Itt 52·3 31 2i. 2.,.,. 82·3 

31 I •• I 53 ·8 31 2t 84·4 
3t 2.2"" 55·4 4 2 ...... 21 86·5 

31 2t 57·0 41: 2.,.,. 90·8 
31 2 ...... 2t 58·5 4t 21.2# 95' 1 

(' 2 ...... 21 60 ·1 
4! 3 I 99·0 

2 ..... 61 ·7 5 3.,.,..31: 104 
4t 2i.2tt 64·8 5i 1 31. 3 ..... 108 

"'t 2tt.21 67·9 st 31.3tt 112 
4! 3,... I 71·1 51 3l I 116 , 

R 



-
482 F L E MIN G B R 0 S. 

STEEL STRIP 

r .J:.. PROPERTIES OF 

.y-·t ·-r-·:)·-T--Y COLD ROLLED 
, J CHANNEL SECTION 

* i Section in Inches Wt/ft . Area J x-x 
--- ---

3 x It x t heel 2·35 0·75 0·996 
3t x 1t x t " 2·56 0 '812 10444 

0 " x It xt " 3·00 0·937 2·227 

~ +l x It xt " 3·20 0·999 2·952 
.,; 5 x It xt " HI 1·064 H87 

~ 
St x 2 x t " 4·10 1·249 5·685 
6 x 2 xl " 4·45 1·310 6·973 
7 x 2 xi " 4·89 1-438 10·058 
8 x 2 x i: " 5·31 1·563 13·869 

------
2! x I x! heel 1·58 0·503 0·46 

0 3 x 11 x ~ " 1·93 0·607 0'823 

~ 3t x l 1- x~ " 2· 11 0·659 1·186 
4 x lix ~ " 2·46 0·763 1·830 .,; 4t x Ii-xl 2·6-4 0·815 2'419 " !:! Si x 2 xi " 3·36 1·023 4·667 
6 x 2 xl " 3·51 1·075 5·727 

---
2t x I x 1 heel 1· 19 0·374 0·352 

0 3 x 11 x i " 1-47 0'454 0·628 

~ 3t x l i x t " 1·61 0 '494 0·904 
4 x It x 1 " 1·88 0 '574 1·393 .,; 4i x It x -1- " 2·02 0·614 1·838 

:! 5t x 2 x i " 2·56 0·774 3·551 
6 x 2 x i " 2·68 

~~\ 0 2 x I x :1 heel 0·88 0·271 0·173 

~~ 
2t x I xi " 0·99 0' 301 0·294 
3 x '1 x i " 

1,21 0'368 0·513 
.,; 3tx Ii-xl- " 1·31 0'400 0·736 



FLEMING BROS. 483 

STEEL STRIP 

~ 
PROPERT IES OF ,--::+1 =-::, -'-
COLD ROLLED rot I ::U-, 

CHAN N I! t. SECTION J 1 

k 

O~ 0-,.. o.ot1 0.96 IHS1 o-n8 
0.1'8 0.5.' o·n, 1-17 IHn 0·401 d 
:~ ~m ::rs :::; :~i' :Uf ~ 
IHI4 1-015 0·1" I·n 0-514 00417 ..; 
IH71 ' ·"7 0·)1) 1 ' 116 0-6'8 0·60) ~ 

I ~O;"o';-I"' ·;"""lcO~·~"o':- 1' )081 0·670 0,519 
0-045 G-l8l 1)-06<1 ~ 0.]47 o·)Ol --
o-G8'l 'H" G-<Wl HI 0-416 00)65 ..; 
G-064 110517 o-on I·U 0.414 G-111 ,,: 
0- 142 0-," O-In ' ·56 0-4911 0,«)1 >. 
0-148 0-817 OoUl ,.7] 1)0 491 0·)78 ..... 
IHH ' -291 o-m l-I 41 0.1057 O'SOl :! 

I ~'~';'C' +~'·;""'~Co~.;nC·'-j"C'o'c'-I o-~1 0 ' 48 
CHlJ4 00 173 0.051 0.19 0-15-4 ().In . 
1)-(1)6 0.1)4 0-051 0-" 0-3'" o-m ... q 
0-06' 1)-)41 0-678 HI 0--414 0-)61 - 3:. 
0·07] 0'42 0-08 ' -)6 0·41.6 0·) 4 ..... 



484 FLEMING BROS. 

WEIGHT OF STEEL STRIP 

Girth Gauge Thickness of Strip in inches 

in ·6 
7 I 8 ! 

9 10 II 12 13 inches 
T9l -:m;T6Q -:r.i4 "T2i """:"fi6 -=104 -:on 

n 0·041 0'037
1
0.03-4 0·031 0·027 0·025 0·022 0·020 

i- 0·082 0·0750·068 0·061 0·054 0·049 0·044 0·039 
h 0' lllO'112 0-102 0-092 0·081 : 07-4 0-066 0·059 

t 0-1630-150 0·136 0'122 0 ' 109 '0·098 0·088 0·078 
h 0·204 0·187 0-170 0·153 0-136 0-123 0' 111 0·098 

~ 0·245 O'll-4 0·204 0·18-4 0 ·163 0-148 0'133 0'117 

n 0·286 0·262 0·238 0·214 0·190 o'ln 0·155 0'137 
t 0·326 0-299 0·2n 0·2-45 0·218 0·197 0·177 0·156 

h 0·367 0-337 0-306 0·275 0-245 O-lll 0·199 0·176 
t 0-408 0-374 0-340 0·306 0'2n 0·246 O'lll 0·195 

it 0--449 0·411 0·374 0·337 0·299 0·271 0·243 0·214 
! 0·490 0·449 0·408 0·367 0'326 0'295 0·265 0·234 

U 0·530 0·486 0·442 0·398 0'354 0-320 0'287 0·254 
1 0·571 0·524 0·476 0·428 0-381 0-344 0-309 0-273 

+! 0·612 0·561 0·510 0·459 0·408 0·370 0·331 0·293 

I 0·653 0-598 0-544 0·-490 0-435 0-394 0·354 0-313 
2 1'306 1·197 1·088 0·979 0·870 0·789 0·707 0-626 

3 1-958 1·795 1-632 1-469 1-306 1·183 1-061 0·938 
4 2·611 2-394 2-176 / ·958 1·741 /·578 HI4 1·251 

5 3-264 2-992 2-720 2·448 2·176 1-9n 1·768 1·564 
6 HI7 3-590 3-264 2·938 2·611 2·366 2·122 1·877 

7 4·570 4·189 3-808 3-427 3·046 2-761 2·475 2·190 
8 5·222 4-787 4·352 3·917 3·482 3·155 2·829 2·502 

9 5·875 5'386 -4-896 -4 ·406 HI7 3·550 3·182 2-815 
10 6'528 5·984 5·440 4-896 4·352 3-944 3·536 3·128 

II 7-181 6-582 5-984 5·386 4-787 4·338 3·890 3·441 
12 7·834 7· 181 6-528 5·875 5·211 4-733 4·243 3-754 

/3 8·487 7·779 7'0n 6·365 5·658 5·127 4·597 4·066 
14 9·139 8-378 7·616 6·854 6·093 5·522 4·950 4·379 

15 9·792 8·976 8-160 7·344 6·528 5·916 5·304 4-692 



FLEMING BROS. 485 

IN LBS. PER LINEAL FOOT 

Gauge Thickness of Strip In inches 
Girth 

~~~~~---.!.!.i~l2!... in 
Inches 

·080 ·072 ·064 ·056 ·048 ,040 . J ·on -- -- -- -- -- -- ----
0·017 0·015 0·014 0·012 0·010 0·008 0·007 0·007 fo-
0·034 0·031 0·027 0·024 0·020 0·017 0·015 0·014 i 
0·051 0·046 0·041 0·036 0·031 0·026 0·023 0'020 fo-
0·068 0·061 0·054 0·048 0·041 0·034 0·030 0·027 i-
0·085 0·077 0·068 0·060 0·051 0·043 0·038 0·034 f.-
0·102 0·092 0·082 0·071 0·061 0·051 0·046 0·041 ~ 

0· 119 0·1 07 0·095 0·083 0·071 0·060 0·053 0·048 i.-
0·136 0·122 0·109 0·095 0·081 0·068 0·061 0·054 t 
0·153 0·1 38 0·122 0·107 0·092 0·077 0·068 0·061 -h 
0·170 0· 153 0·136 0·119 0· 102 0·085 0·076 0·068 . 

ii 
0·187 0·168 0·150 0·131 0·112 0·094 0·084 0·075 -it 
0·204 0·184 0·163 0·143 0·122 0·102 0·091 0·082 ! 

0·221 0· 199 0·177 0·155 0·133 0· 111 0·099 0·088 # 
0 '238 0·214 0·190 0·167 0·143 0·119 0' 106 0·095 i 
0·255 0·230 0·204 0·179 0·153 0·128 0'114 0' 102 tl' 
0·272 0·245 0·218 0' 190 0· 163 0·136 0·122 0·109 I 
0'544 0·490 0·435 0·381 0·326 0'272 0·245 0 '218 2 
0·816 0·734 0'653 0·571 0'490 0·408 0'367 0·326 3 
1·088 0·979 0·870 0·762 0·653 0·544 0·490 0·435 4 
1·360 1·224 1·088 0·952 0·816 0·680 0'612 0·544 5 
1·632 "469 1·306 1·142 0·979 0·816 0·734 0·653 6 

1·904 1·714 1·523 1·333 1·142 0·952 0·857 0·762 7 
1·176 1·958 1·741 1·523 1·306 1·088 0·979 0·870 8 
2·448 2·203 1·958 1·714 1-469 1·224 1' 102 0·979 9 
2·720 2·448 2·176 1·904 1·632 1·360 1·224 1·088 10 
2·m 2'693 2'394 2·094 1·795 1-496 1·346 1·197 II 
3-264 2-938 2·611 2·285 1·958 1·632 10469 1·306 12 

3·536 3·181 2·829 2·475 2· 122 1·768 1·591 10414 13 
3-808 3'428 3·046 2·666 2·285 1·904 1·714 1·523 14 
4·080 3·672 3·2642·856 2'448 2·040 1·836 1·632 IS 

---A 



... fLEMING aFt os. 
FO AM SLAG 

foam 51., I •• 111~.·w.l.h •••• l1ulu, I" . ,. 
m.llrI.1 u .. b'- .. . toner.'.'II'O,"" /or Ca .. 
• In .I,u • wDrk or In Proast 10 ..... , Dr 100.. lor 
'n.uLlI;", pur_ ... 

TIM row _ .. ,101, whkh I, I ~c: mol .... 
...... "' . ..... oil&. II .. N • .,! .... lopllculoft. 
01 _ ... by. potUt .op .... . u'" 0..,1", ,lob 
pro-. . ... mol .... II" 10 " /oom'" • Dr 
IMI • ...:! '" ':r.,rox lm ... lr "YI" '" '"" dOl .. 
Iu orlclnal ~ urn .. Th. m ... rbl ,I,", coolin, 
II crush .... n4!i'a<Md 10, IUree '" 

'IIICAST II LOCKS 
Sund.,d 51 •• of 1l1oc1t_ lr · , ' 
W.~h. "". <u!>le ' ''''' _ 70 lbo. 

TMdcn ... - - , 
HH~ • Willh. p<I' Block -i " " FOAM SLAG CONCRETE 

T,pIc::ol Well'''' 1M <o ...... 'Oo"dl'" e",,,,,, .. , 
......... " (a. ll1ontto. ) 

Lb··fcu. ". C lml M ' 
f'1 bn u.. Fool .. , Slo. 

' '!''mSb,: .t''' ..... 
I <o d u.. '1'" 

Cru.hln, 
5"."" .. 

l .... ' ... . I". 

" 
, , • , n "" 

" 
, , • , • "" 

" 
, , • , ., .,. 

" 
, , , , 

" "" 
" 

, , , , • ,-'" 
'" 

, , '. , , m. 

'" 
, , , , , ..... 
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WELDING DATA 

WRDING PROCEDURE fOR FILLET 
AND BUTT WElDS 

STRENGni OF FILLET WELDS 

STRENGTH OF BUTT WELDS) 

DOUBLE CHANNELS AS STANCHIONS 

DOUBLE A~GLES AS STANCHIONS 

WElDED BRACKETS 

TYPICAL DETAIlS 

TWO-PIN RlGID FRAHES 

(RIDGE ROOF) 

(N.L ROOF) 

COUFIOENTS FOR 

RIGID fRAHES 

fORMULAS fOR RIGID FRAMES 

EXAMPLE Of II,IGID fll,AHE 
CALCULAnoN 



0488 FLEMING BROS. 

FILLET AND BUTT WELDS 

TI, ....... wo principal '1", 01 .... 1<1. I. •. 
f,lIfll"" 8011,. and I .... 0CUI1ofI. orl •• w"'" 0 ... 
0' ot"", of .... u.,bh.hed Io,m, 01 .heo ..... Id. 
<On"'" b. u .. d. Th. I<.ndord , ... ul,.m."u 
••• as follo .... o: 

n •• 1 •• of • Fill., Wold I •• p-c.l"ed by ,h. 
m inimum I •• le nl . h. 

Th. Ihrou .hKk" ... Iram ... hI,h ........ Id 
.. ron,.h h ul,ub,ed and which h 0 m_' 
impo,,,M Ii,u .. In desl," 10. 10. rl,h • .aror\ecl 
Mo ..... ld,.ln.1l QSU •• ~on .. 0-7 minimu m 
I •• , ... "t.. 

F"o. ," .. dl,p.,o.91.upllln .hu.doft"I.Io ... 
and It .. III b. no.l,ed .h. (h. oll-Importa". 
"lln,I •• which ,In •• 10. I., 10",.10 and .10 . ... , 
.hlck", .. 01 • f,lIot .... 1<1. 10 'h m ... lmum 
I,o.c.i ... 1,h.-In,lod "11",1 •. which m.y be 
I .. «rlbed wi. loin ,h. ""old «ou-.. ,tlon. 
Wh ... "" ...... Id. of Un'"'lua! I., 10",,10 •• '. 
u'od. ,h ... m. prlndplOlapply. a .. d ,lot .... nf .. 
0( .u,h wold. " con.rolltd by ,h •• """.r ., 
10",.10. 

The tfltCli~. len"h of. ~II •• w.14 lor ,he 
pu,paM 01 .... "1. 10 w,ul .. lo .. o I. oqul' '0 tho 
0"0 .. 11 I.",." of ....... old m'nu, Iwk. tho 
w.ld .b.. Thl, ,110 ... 1M , he ....... whkh 
u,,,"!ly o«u," .100 l>o,lnnln, .nd ond 01, ... Id 
.un "'hor. ,10. f,,11 .10 ......... Iu. 01 , h ..... of 
,h .... Id ml,k. no' h. ob"lnod. Th •• Ho .. lvc 
10",,10 .hould "01 be luo ,loin 1" no. I ... than 
.1 •• Im ... h 'p.-dfled w.ld .1 ••. 

Th ... ble .... 1"'1 •• 96 .he .... ·'h. ".en"". 
01 .. I .. d"d "U •• wrld •. 



r 

FLEMING BRO S. ~9 

Tho .... jO.'" of flll, .... Id .... mad, lHo,ween 
fuolon 1.0 ... fo,rml"1 an 0"," of 90" u ..... 'nod 
... _no, bu. WM .... 1M. i, "'" ... , ond If ,~. 
All, ... ,Id I, '-'I,,'r,d '0 ... ".ml. Io>d. ,h, 
on,l .. 'hown In Fllu", 1 ond 4,1>&1' .". 
,I>o<.old !HI r.,.nI.-I •• maximum ond minimum. 

In .1Ido _d. tho InKli_ orlan, ... , d".,­
mlnln, I,. ""Ith and th.oo, ,hkkneu, ar. nO. 
'l,h .• ",IH. and ,ho ... 10 of ,hroat .hlck" ... 
'0 I" 'o",th I, no.o. ..... "d .. d 0·7. Tb4 ... "lo 
... 1 .. f ....... o-S1 In ,h. au of tho ", ... Imum 
Obi" ...... '1. (110") t .. 0-87 lor <h. minimum 
'cu" 0"110 (ib' ). Tho KtUal ''''"I,h. of tho 
.. old. dllf,. thorefor. from tho •• ".,n In tho 
... 1>1. 0t'I po, .. 498,499. wM,h Intorporuu 
.... 1, .h. 1).7 thro.ot YO'''' 01 'ho rl,h, .. """, 
fm •• _M. 

In p ... tI .. , h<:tw ••• r, It I, .. , .. ,I to ',no .... h. 
lnor.... In ok""" .hlck",.., ... d .",",th 
olKalned In _<",",-alit/cd weld. u d .0 u" tho 
...... ".th .s In tho .ablo. This com""" ...... In 
1' .... /0, .h. dllflc~hle' In us",I", .o~nd fu.ion 
... ho roo. of .~o ""old ... ho .",1. ht"" •• " .~o 
pl .... Is d_ ... ". 

for ,btu_,ied wold, I. I. d .. l,..bI, tho •• h, 
nlu .. I ... ~e .. ble .I>ovld N .-..Iu." In .hl 
,.."" of .h. lowe< .h,oa' .hlck ..... '0 .h • . " ... "d .. d 0·1. I ... /0, 110" -0:'1 " ,,,,",,,,,, I .. 
.. ble. 

ROI.r,lIn, lIu U Weld •• d,. ,I •• h ... 10 .h • 
• h,o .. thick" .... Th .h,oa •• hl.I<"en I .... k,n 
as .h •• hl ....... of 'M thlnu' POrt joi ... :I. 
WMn bo." pia" ...... ",,~I .• h, .h ....... hkk_ 
..... I •• h.-.lo.-. ""u,1 .0 .he 1'1 ... <hl.kn ..... 

Whl! ... he ",,",.h, .. ln, ,If ... 0/ 'h, "In_ 
/0 .. "....... m .... I, .. ,hown In Fllu" 5. 
po,. m 10 1,,,,,,,,<1, .hlo oddltlona "' .... 1 
,""uld boo pnrridod .nd .h •• """' ... ,I>ovld 
no. b, I .... h.n 10<;1:. of .ho "".Id .1".0' 
I In .• whl.h •• ", I. ,hi low" .,Iu,. 



490 F L E MIN G B R 0 S. 

On page 4f93 are the more important forms 
of Butt Welds. Butt welds are normally made 
throughout the full length of the jOint, and 
Intermittent butt welds are not permitted 
where the joint is carrying load. 

The permissible stresses in butt welds are 
varied from the standard figures given in pages 
500/501 according to the type of weld. The 
principal points to observe are these: 

Single V, U, J or bevel butt welds should be 
sealed wherever practicable by depositing a run 
of weld metal on the back of the JOint, as in 
Figure 5, page 492. Where this is not done the 
maximum permissible stress is reduced to 50% 
of the corresponding figure given in the table. 
If, however, another steel part is in contact 
with the back of the joints and a suitable gap 
is provided at the root so that deposited metal 
may penetrate into such backing part, ensuring 
sound fusion, the full working stress as in the 
table may be used. 

In all J or bevel butt welds either, Single or 
double, 75 % only of the stresses given in the 
table are permitted. 

All stresses are calculated on the throat 
thickness and reinforcement metal is Ignored. 
If the reinforcement is ground flush, these 
stresses still apply. ' 

Extracted from Welding Memorandum II . 
Advisory Service on Welding, 

Ministry of Supply, 
London, N.W.I. 



F L E MIN G 8 R 0 S. 491 

FILLET WELDS 

FIg. CONVEX 
Throat Thickness .. T" 

=0'7 L 

" T" 

CONCAVE 

Fig'1;i/Flat or Downhand - 60· 

Vertical or 
Upright Horizontal- 70· 

Overhead - - - 80· 
Minimum Angles 
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FLEMING B R 0 S. '" BUTT WELD SYMBOLS 

O •• crlpllon S1 mbol. T1P' 01 }oint o l W,ld 
f 

Squ", Butt II m Weld 

Sln,l. V <:J @ Bun Weld 

Double V X (J6:) Bun W,ld 

51n,l. U 
Butt W .ld U (1lj) 

, 
Double U H ~ Bun Weld 

Sln~,~;v.1 r t-Doubl, B.nl K W.ld 

S,n,l, J f-' ~ a. •• 1 W.ld 

-
Double J I< ~ a..,1 Wold 



.- ... FLEMING 8R OS. 

CHART FOR 
(conforming to 

W elding Procedure for Downhand 

'" 
Throat POSITIONS Of RUNS FOil 

L.n.,h Thlck_ ALTUNATlVE PI~OCEOURES 

'" 
n . .. 

In •. '" In •. 10 I I :::J ' .::::. .::::. :S.W.C. S.W.C . 

h 0-1)) ..b.... ..b.... --- - - -
; 0 ' 176 ..b.... ..b.... ,L ..b.... --
h 0111 &-. &-. .b... ..b.... 
-------

I .,u &-. &-. &-. ..b.... - --- - --
i .,,, A. &-. .h... &-. ----- -,--- ---
I O- HI A. A. .h... &-. 
• TIwo cu ..... "' .. Iue. nur n .. d.o btl v.rltd . uord· 
'''' .0 til_ .hldn_ D pi .... bu. ouch va.lnlon 
I. no ...... ued.,.. tlml ... pod"" In Par,IV. 



FLEMING 8R OS. '" 
QUASI·ARC ELECTRODES 
8.S.S. 63,9-<lan A) 

Ve r t ical FILLET W e lds 

IGS.W.G. 8S.W.G. , S.W.G. 4S.W.G . 

.: ""8 .... .: ""8 .... " .: 1..., 
~o<~ ':.os. ~ ~~ ~.: § .. 1 ':.0;' "0 :,;' 

0< 0- . , 
'0 ~& H 0<'01 

. , ~ "Ii~ ° , o-sl '< t< 0 ~ ~< o ~ &. ~ < 
o ~o 

, 
•• 0 ,hlo ~Ci '. .• 0 u, o .0 u_ 0.0 U, Z, zo z, z, 
~ 

I::::. '" !1_W!I60 

r- ---~ 
,---' '" ,-y '" 1_11' "'" 1_17" '" f- -----
~,. '" 3--15" '" I_ICY ". 1_12" '" --I- ---r-...... '" J-ICY '" J-16" "'" I_ICY '" --
~,. '" , .... '" 3--11" '00 J-14" '" 
~,. 

'" ~,. '" ~,. "'" J-II" '" 
Th, prou<lUnll to the rl,hr of huvy lin. l bovo 
should b, us.d wh" ... p"ulbl,. to InCClA" . h. 
speed o f .. ·.ldlnl"nd d.u .... weldin, <om. 



... fLEMING B R 0 S . 

CHART FOR 
(Conforming to 

W elding Procedu re for Downhand 

POSITIONS Of kUNS FOR -. ALTERNAnVE PROCEDURES • • ,- No._S .. Unl run .hould ~!WlI1' b •• lIo"" od :.!: 01 "".11 .... old. ,hown 
'0 ,-•• " • • • ~. 

S.W,G. S,W.G. S.W.G. S.W.G, 

--
to cB:J cru c2J c2J 
----- -". e:§'] cru cID c2J 
1----

I" CffJ CffJ cruc2J 
1----

t' @ @ c:ffJ CffJ 
1----

\' ~ @CffJ 

l 
1-

~ @ @ J' 
--

/' ~ ~ 



FLEMING B R 0 S. 49' 

QUASI.ARC ELECTRODES 
B.S.S. 639-Clus A) 

Single V BUTT Welds 

10 S.W.G . 8 S.W.G. 6 S.W.G. 4 S.W.G. 

. ' ~:h .' ,;~.., 
1O~1l . . . §~1 . , . , 
.i'o~ -- .i'O'; 

w& -. ~a: .. -. <' , , a:o~ , , a:o.;; , , ... . , o·d. ,. 0-5 8. " ". o£8. ,. .. , 0.!: .. , • < .. - J.!: ., 0£ 
:l~O :l~O 0- • <0 :l~O z, 
,~. '" ~: 

I_IS" m I_IS" '" --I- - 1-
>-y '" 2_" ISS 2-14" '00 I_ IS" '" -
~. '" , ..... '" 2-lr m 1_11' '" 1- - -- -
,-y '" ...... '" 3_11" '00 3_1)" '" 1- - -

_10"" 1200 ~,~ '" ,-y '" --

~'" ...... '" 5_ 10"" '" 1- -
...... m ~y '" 



<9. FLEMING BR OS. 

Strength of FILLET W e lds 
For Downha nd W e ld ing 

! 1:3 Workln, Lo.d. In Ton' 
End Wold pu IInullnck 

@ Ordln • .,. 8.S.S, loe.C. 
R,quir._ '" Require_ 

Side Wold mon .. ,,.. mOn .. 

51 •• Thro .. 
, + , , , , . , 

Thlck_ C_, 
n ... " 

, , • , 
"l" In In<. .on./ .on.' tOn" '01" tOn./ «>1'., 
In In •. • ".In. <'l oin .• q.ln. oq.ln. 'q, ln • ,q, ln_ 

-- - --- - --• '" 0·11 1).51 0·62 O'~4 0·5] ... 
.,. -1)1 ,., 0-79 ,·n ,.~ ." ~ 
• ·175 ,., 7is- ~1J ." rr.os ,." 

----- --.,. ·119 j·75 1·31 I-53 1-10 1-31 1-10 

• -263 2·10 Ms 1·8. 1·31 '·58 1·]1 
----- --

;. '" 1·45 1·84 2-14 '·53 ,.,. I-53 
--12.10 --• '" 
,., 2'45 1·75 HO 1-75 

;. -)94 ]-1$ 1-;)6 H6 '·W 1·]6 (·91 

I ·438 "'. I~ ],07 1·1 9 HJ 1·2() 

" . ." ,.~ ,." )0)7 , . ., ,." , . ., 
Not. 'hi minimum effe •• j". "",th of. f,II,. wold 
should nO' b. I ... than two Inch .. nor I ... ,han 

.ix .Im .. 'h I ,Iz. of 'hI wold. 



FLEMING BR OS. ." 
Strength of FI LLET W e ld s 

For Downhand W e lding 

I ..,J:;;3 Worklnc load. In Ton. 
End W.ld per IInnl Inch 

@ Ordinary B.5.5. L.C.C. 
R, qulr .. ,~ Requlr,. 

Sld , Wold m .... , .. , mon .. 

51 .. Throat 
, , ':1.' r-;- , 

0' thick· ---_._-
C" ••• ' ·0 , , , , 

.. l" 
In In •. ton./ 'OM/ .on./ ' on./ 'on./ t on./ 

In In •. 'q.ln. . q.ln .• q .In .• q.ln. 'q.ln. "I. In. 
------ ~ • ·m 4·20 )-IS 3-68 Hl H3 

II '5~9 HS ]·42 3-98 ,." 3.42 l-85 
----- rue --• ·613 4·91 ,." 4·19 '" 3-07 
------ rm --

II ·656 ,." 3·94 4·59 3-28 H8 

, .,,,,, ,w ~ .. ", ,.., .." ... 0 

E ~ End or .... Ion (,II .. In which 
,ho lin. of w.ld I. located , cro" 
.h.lln •• ol." .... 
S ~ Sld. or .hou(,tI .. In which 
ch,llu of wetd 1.locat,d paratl,1 
' 0 the IIno. of ....... 
Tho ,11,,<1 .. I.nl,h 01 • (,lIet 
wold .h.1I bo 'ho overall lonc.h 
min .. ' .wl., 'h, wold .1<0. or 
, 1"rn .. I_,ly , In. r .... rn mu .. 
b, pro_ld,d. 



--SOO FLEMING BROS. 

Strength . r BUTT WELDS 

ANGLE • Workln, toad 'n Ton • , 
"" fl .. or po. tln .. 1 Inch • • • eo .. nh.nd 

~"5 00 · , , ,.. V. rtl .... 1 and ,g .2 ;~ 
~!; Upd,"t i ~ '2" 

. , . , 
~= " " ,-" .,. O •• rhud ~~;;- ., 
i H ," , , ., "'e 

Typo of W.ld ~~;: • --," =~ Hill' ." 0 -63 
-"-<I .... 

-- - ---,... G> '10' 
~"=¥' 1·5C1 1-13 0" 4 

.. --·1( 10 .... · 

-- ------," ~. y,o: -t-...· I.~ 
H l(l !·50 1·15 

---
-h" I .... ! Y?~.::~ 1·50 ,.g ! ·56 

------. 
j " ~~ ~-..... "" '" , .. 
ComP .... Ioft.nd len"o" w· ..... • 0: 8 ,.,." PO' .q. 1",,1t 
«cordOil' • ..-ltII th. B.s. Spocifk ........ 'slII, 1f<fO, and 
PC' ",. Inch ,.r.r ,. d>o l.C.C. '!1-"1,0",.,, .. , •• 
"'liS! h ....... linl run On ..... b.lc. 0 lb. V; ",h.r. 
!. no. mot. tlta" "". h.lf ,h. ,.,rupoM,,,, ", ..... 



FLEMING BROS. SOl 

Strenlth of BUTT WELDS 

ANGLE • W o,kln.l.oad. In Ton • 

; ... FI .. 0' "*, lIn .. 1 IMIo .. Downhand 
Hi :l~ ,~ V."lul "nd 

, , 
"- U"I.~. iiI!';' ., .. 
~..!: 00' O •• rh .. d at!l" h ' :.!! 
f " - .1,9 " ., 

TYI" ofW.Jd •• • • -- --- ---r--
!" r7;Qo ... ,., H. ? ........... t. .... 
- -
." t;j;~ ,., ) ·15 )-I) 

101 --... . . . -_. ----

t" ~~ --v; ... , . ., .... HS 

- -
t" ~ ,., H, .. ,. 

- - ..... t. --
I" ~~, . ., . ., ,., 

--. .. 
Ind .hu, Itta ... .1 S _ PI' '0. IlKb "" '" tho 1..'.'. n"u;,_u. S"'a< ." ..... t. 6 _ 
W.b. '" nOl. GI,do,.. Md johU. All &.Itl wold. 
lltil II .... 1 ,,_<lIbl. tho wtld ./oould j.., un ... d 
iltdkoiH ot ..... 



S02 FLEMING BROS. 

COMPOUND STANCHIONS­
Safe Concentric Loads in Tons 
, .. • --8- 0 0 ., lI_u , . .. 

'" .-;~ '-.!! ~ 00· e..!< ·0- O! , <. '". • • 
EFfECTIVE 

• . I" 
TwoChonn"" r-;-;:;. .~~I~--I--~-·!·-

11><31-, 2(")7 51'7~~ 7 III 109 106 102 

Uhlt x1H6 48'91I~ 7 10-4 . 01 9H 9],(, 

1"C'C':'C'C':'·~"F":·:56 1,~ , el-t~ _"_'l~ 
")i _n-17 +4.5~ ,~ 7 94·, 92 88·785·0 

9.3 .,1· H·91 .0·28 (, 13·871-1 68 "'·5 

a;li:w:li4iH2 I~-'- 85· 8H 90·]76,8 

8 ~ 1 . 15· 31'92 ' -)8 6 67·' "'·862·0 5tH 

7x~t"I8·: ]6·56 10-7 7 n· 75,0 n·s 69'4 

:::.::::22 ::: ~ ; :::: :;:1:: :~:: 
::: :::::: ~::~ : :~:.) ::: :: 

--~-------

5<2._ 10- lO·.~ '·01 5 42'4 <40·2)7·, 34» 

4.1 • H)9 ,4·18 4-17 <4 18·726" 14-0 20·' 

hit' 4·6 9·10 2·70 1 "6 15-3 11·2 , .) 



FLEMING BROS. S03 

Double Channe ls Welded To,ether 
and Dimensions and Properties 

Moduli Ro.dll 

HEIGHTS IN fEET 0< 0< 
Seuloft GyntJoft .. " n u M U M" M" M" ".1. 

,~ •• ,-, -. 
91-9 7',0 M" 51·8 41-(. lH 35·7 Sl·1 ~ 4054 r,.. - -
83-6 ,., 45,) " ". M' 4l·8 H1 H. - - -,1-5 ,,, "., H·' 1H n ·, 13-1 N1 1·n -- No -75-8 " 51,) .. , ,. 11·) 36·7 H5 

55·4 ". ))·8 16· 1 
1-

" ·4 27·8 ,." , . ., 
- - - ---- - -... , 57· 1 45-6 ,.. 30 .... lO·, , ·u 3019 

l.M -I"" " 
,., ". 11-1 "., H6 

61 ·5 51·1 -fO·1 n · ,,.. 11 ·1 24-S WI , . ., 
- - I- ~ .,. )4·4 16·1 ". I-

14,' 18·7 ,.", 

53· 41· n· ". ,. 18'~ ,,., ,." , ... - -
I ... - - - -.;:; -- - -

50 "., n IN 1·11 l·U 

"., M ".. ". 11·7 ,4·2 a9 2·41 
- -16,] ". ~ I- " 

,., , ... ,." - -
n· ,., ,., H 1·51 ,." ,., ,., Til H6 

S .. P'I.' .98 10 SOl (0' Su .... '" e( Weld. 



50< fLEMING 81=1.05. 

COMPOUND STRU1rs.-
Safe Conce ntric Le.ads ;n Tons 

:$(: Wel,h. 
Area EFFECTIVe "., ~, 
,. -. . , .. " . 

Two oq""1 lb •. In.. , • • • "".Ie. -, 
" ., 1~'S7 7·21 ~i2 " . ... (, 45-(, 

----.1· 4. _1 '"'' 6,47 0"') 45"2 .,. "., ----• •• . , IH6 S:'l '10·' 3,·$ 36'S ". ------
ltdl '" 16·90 .. ~ :14·8 " . ,., 26·5 

-----
ltxlt"t IHI HI :1)'7 ". ". Ie-I 

-, 
"' ., ,4·14 4·21 :,' n· lH .'·7 -----, ., .j ' ·78 '" ~H " ". 1)-5 

--
l •• ll ~t 11·90 ].4] :1.3·2 11·8 ". 11·' 

-
1._ I i-x* , .. l ·JB ,IS·' " IH ,., 

-----
l~.li ·h ,." I·n 17·2 " 12' 1 , .. 
Ii_li·. ,." 2·13 14·0 ~ , " , . , ... 7·h '" ". ~ 

-;:' I· ' , ., .j 6-38 '" II·' ,., ., 
- . 

It. it . t 5-52 1·63 ,., .., ,.. ,. 
Ii' It" i .... 1·3] " ~I H 

For , .... ,,1 _ nl.';n, to .be,.. .... pa,. "' 



FLEMING BROS. S05 

Double Angles Welded TOlether 
~nd Dimensions a nd Properties 

< IhdH =, 
HEIGHTS IN FEET 'j • Gyration ,-
j~ "I 10 In • 

" " A •• .0..1 • .0..1. . -. _. ~ . 
". )7-5 ". 27·8 23·6 10--1 17·2 ,., ,., r.:t;-
". ,. ". 21 ·6 18 Is-r 11·' •• I· .. 11-74 
,.., ". 19-3 15·' 13-1 I~ 1·61 r.:s; 

- --1'-14 ". 17-2 " 10·' ,. 1·41 

14·' 11 ·7 ,., ,., ,., , .~ r.:n--- rw; 15· 1 11 ·4 ,., ,.. 1-21 - ~s 10·) ,.. ,., ,., 1·20 --,. ... H ,., .,. 
-.: ,. f--- ,., 1'«1 fl 

,. 
" ." --.;------:as .., ,., ." --

I- -
,., ." ." .- - ---- - - ----,., ·00 ." ---- ------., ." ." 
• ." ." 

.s. pa,.' 498 •• 501 (Of' 1".",.,.", W.lds 
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St<4 FLEMt NG BROS. 

EXA M I'LES OF ECCENT"IC LOADS ON 
WELDED ll"ACKETS 

".'''- '1"-., ...... _ .. . -,.,. ................ .. ..,.., .. . -.-
~.-.. Il~~c· f 

In (Top and 8,m. W.ld,) 1 {ll (i) a : 

1(6 , 7'5') 67HJ. 

("') 1 · 1S' lu (Sld .... ld.) _ 1 11 11 S61·S. 

To .. 1 b. _ 67S-(I "'S61·5 _ 11l7·Sln.'. 

W " SMoC IF<) - A - q - O..os IOn, poc lin. Inch . 

M W.o 11 · 10 · 15 
8.nd l,.. t!. ) . Z - lC - 1 Im.s 

1-(1) "'1" PO' lin. ind>. 

11.t."I .. ntIFR) ";", ' ." ";O'«IS' 1" I-(ll ' 
_ 1' 10 '01" poc lin. Inch. 

Sin"" ,h •• hrw.' .hick" ... wu ." .. m.d uni.y ln 
akula.lnl 'hh ", ... F, • • '. 1· 10 I, abo the load 
In 101" poc III'. Inch offill . . ... Id. fI..f.rrin, I<> 
<h ... ,.n"h oJ (,11 . .... kI" .. 1>1. on p. -198 . 
--h - fill<t, w.ld .. S '01" per .c!. Inth on ,hroa, 
. hk k_llv ... ".1". of H O <oN Po' lin.ind>. 



FLEMING BRO S. 515 

If .~. wold ,.oup •• un.,m"", .. 1al •• ken 
110mln. of Inlnl.o and Het\otl l1ocIulu. muat 
tHo ""'eul"'" about n.u.~I"" N-A. 
To~..d dhuReI )C, uka mo"",nt •• bout·· C;~" 

1 HI} 
1(10 1)82) 

6 '§ 0 0 
6-06 0·82 ~ -4-97 _ 104-3 
"'36~ 5-41 _ ",33 .'. X · )0-:-')2 ].J7' 

)0.')2 ,I)HI) 

..... um •• ~,..,.t .hlckn ... of Wold. ao un •• , . 
• '. TOUIIH •• tl.llonl,h of Fill .. W.ld 

' ·5 ~ 6-06+ I ·)6 )0.')2 Inthe •. 
fNo ••. _Rotu.n Ind. of Fill .. W.Id. hua tHoon 

nl,l..:,ad <0 allow /o ... d e ...... ). 
INA (Top Walds) - f6-§ H7')+ 1(HI) ·1'55') 

_ U§l. 

(,.,. ) 
)NA(Sld.W.Id.) - l """"11 ' H. 1004' 105')4. 

Toul (NA _ 93-51 ;.105·)4 _ 198·" In.'. 
W • 

Sh.u (F.) A - »')2 -I),,. ,on. po.llnoul""h 

_ D·811 .0110 par "nau Inth. 
No'a.-I1", 'mum Comp •• """ Sorl.. h .. 
IHoon I,,,,,.ad on .hl ao.ump'lon tho, ,h. 
brKko. " .. a perf ... Morin, to S .. ndl ...... faco. 
Th.orofo •• T.".iI. Valuo will onl, be cOllOid,," 
"'_1' ........ 
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enmple l._ Con.d, 

Weld. no. In .. m e pl a ne •• Load" W" 

R ... ultaftt F •• V',l+' a'.VO·194'+ f>.ll ' . 
- f>'J 'o~. po:. II .... , I .. d •. 

Rd.'rllI, to "S" ... ,.h ofFil ... W.lds". p. 498. 
t" Fill • • W . ld. "' 5 '0'" ''1. I ... 0;' t hroot 
.hlde .. ut Iloe. I Oil ... 01 0·88 .0 ... pe' II .... , In. 
enm pl. l . 

W e ld. in .. m e pllne a. Load .. W" 
.po:<l11 Bn.h. (Weldt<!).1da ofll,) 

'- 01 .... S 5<_ 

r 
........ m •• hroa • • hlde .. e .. of Weld. u unity . 
. ', Totale!l"..:u .. Io ... <hof ... kI _ 18+ S 5 _ 18". 
(N ..... _A .... '"."". of Fillo. W.ld. Ioao ..... n 
.. 0,1ec:.t<! .0.lIowlQ .... d ........ ) 1.1 ....... 01.1 
. 0 .... u," ond. 1\ poln .. " H " ... m •• lm .. m 
.. ,u .... <..,,, "' ,h ... poi .. ". 
To ft"" dlsta .... X uk. Momon .. abo .... GG ". 

IhO . 0 
1 ~ S _ 10 . 2·S _lS 

li lS - " .·. X - 18 - O-W. 

•.•• _'·O ~ 1·61 _ 10-" ". 
l u(Top I B ..... W.lch) _ 2 _ S 9' _ 'IOln.' 

L .. ,SId. W .... , '1' . -4861 .. .. - n 
Totalln _ .!!!! In.' 
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by (To,. _Ad Il<m. Weld.) 

- 1 CS1' + 5 161') 46'76 In,' 

1)7 (Sid. W.ld.) _ 18 0-89' _ 14,26 In.' 

Tocalb1 21ft,­
In.,tI, fo, W.ld. on um. ,.Ion ... lood .. W .. 
I ... Ieul •• ed f,om t~. Polo, MOm<l", of In.rtlo 
.boUtl" tIIn". of ..... I.y; I,., I,. · I.u+ 1)7 

,', Ip - 1~+6Hn _ 115].(12 In,', 

y .;,. H" ",. Co.. _ ~,~I 0-42. 

Shu', " w " A - 2i 0-)57 .on. ~. lin, Inc~, 

W., 10 10-61 9-' 
lP- 1J57·02 

_ 0·n5 ton' ~,lIn. In.h, 

".,ul •• """ "'"'. ,.', u,,._e 
' II "'157" ·ns· t l ~·n5 ' )57 ·41 

'. "O-ti - o-98 ....... I>"'lIn.ln(/l. 

""',r1nl to ......... ~ of "U •• W.Id. pa,o 498 • 
.... . fill •• W.Id ••• 5 ton. ~,sq. In. on .h ...... 
• hI.kn ... ,I .... 0 nlu. of 1' 10 .on. pO' UnlOo, 
Inch .nd w,1I b. adopt.d. 

N o •• .-Whon wold .,oup. or. ,ubl." to 
.omblnod bendln, one! .h ... .. ' ..... I. •. de. 
,I,n.d .0 tarry .h. n"o, .um of .11 .. , "' ... 
oftd .~. maximum bendlft' .. , ..... h. ",ulton. 
wo •• I"1 ....... 11 .... ld no' uc.ed 5 .on. ~. 
"I. In. on d ••• h ...... hlck" .... 
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TYPICAL STANCHION 
BASE OETAII.S 
(Sho p W e lded) 

I 
Noe..-O" auu for 
II.". food, .k. weld. 
con .... mod. round 
th prorol. 01 tho 
jol" wl ,"ou. usln, 
Flu,. pl ..... 
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TYPICAL BEAM 
CONNECTION DETAILS 

(Sho p W e lded) 

I~OI ! 0 0 

t=1 

1 
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TYPICAL STANCHION 
SPLICE DETAILS 

(Sho p and Site W e ld ed) 

~ 

,.J 
':1 
~ 

IT GJ 
~ 
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RIGID (0' PORTAL) 
FRAME TABLES 

• 
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SI NGLE STO llE Y BU ILDINGS 
0 ... he IoIlowi", ""I, No. 524, are .bown 

.. ~...... of lour ..,,,.. 0/ Sln,lt. 5 ....... , 
8~lld'n'. In com ........... <0<1." .nd Indl .. ,ed 
In do,,1td lin .. ani ,he .h'jHI' .h ... S."" ........ 
,"nd '0 uk. up who" ,ubi",,'" ... ",Ind In ,he 
dl • ..:.lon of 'M •• row. 

In FI' ...... I thl Sunthio ... . ,. rowed It ,he !>a •• 
o .. d .u •• C.n,ilev"". T"I. type of <onll,u<_ 
.10" I. vlry common for ..... 11 .plIn. bu, nO. 
"",.,. _Ial, no •• 0 ....... .,mmended for 
'PM' OVI. 30' ..... hl Standolo .. _don I", 
cr ..... rapidl, .bcmt <1>1 •• pan ."" ,ho ,I .. 01 
concretO found"Ooft< m ........ lac,_ 1_,,, .0 
",I.hound 1M bendi", _m.nt o. ov ....... rn ... ' _n,"u up .. ,hi ba ... 

n.. So......, • ., •• in fl,",. 1 , ... 0 ....... h. 
diMe .. I" of d, .. base ""''''O"t by .M I ...... do .. 0/ 
• ~-.bf"Ke. 1M bendln, moman' ,. '''0<.1>7 
... nlf.r~ Ind i. mplm .. ", ., Ihl lu",.lon of 
k .. o .. b ... c. and ,h •• ta""hlo .. , and 'hi or .... 
,,,.If I. d •• I,"od to wl,h.ta .. d I •. Tho mom"". 
It .M bo •• !. nil ...... ho loundulon. un bo 
d .. !,n..! foe d, • ....,,..,I .. llood only .. I.hou, .nT 
o ........ u'n;n'momon.. Th;' .ype 01 S ...... CCu ... 
N.,.I>e "' ... nUlo o~or .ha. of '"u'" I. In ."". 
oh. a>nnectlon of column ............. ,. ,,'on, 
.nd .... u .... 1I.1,ld S"",,,u'e. 

FI,u,ollnd!a .... S.ru«u,. which """. base 
d ... " .Imllar to 'I,u ... lind up connection 
.Imllor .0 fl", •• I. ""hid. mean. thero I. no 
be"dln, momont aI 6& •• or En... Tho Wind 
In thh co •• I •• "n.ml"ed ,h,ou.h I taulco 
,Inio, at .M Eo .... 1 ...... 1 to ,h. ond. of tho 
bulldln' ...... ,h.nce ~Ia 'ho ond I"mln, '0 ,he 
,rou..... The ,Ido Stanchion. un thu.loe. be 
dul,ned to ,eoi" ,he m.~lmum bendln, mo­
mo ... at .holr con'no k.l,h... Thl. 'YPO of 
otructuno h eoo ....... lul. o.pKlolly for • hl,h 
bulldln,. pn>.lded oh .. 'ho build In. I. no. toO 
....... a. 'ho S,CftSeO In .h. E .... G!ni., would 
...... boa>mo •• ry hlJk. As an .1"''''''_'0 'ho 
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E .... GI.d ••• 0 Wind Gird •• m01 "" plaeo<! on 
,h. Rafto, SloP41. 

f.", •• ~ .howo wh .. Ia now ........ monly oUo<! 
, •• I'oml froml ". Thl. lyP4I of ,_><"",lIon 
Imbodl .. me" of 11,.,00<1 I .. ,uns oI.M o,hl' 
.10 ... schlm ... I. •. hu .... """din, momlnt "' 
.h ....... hu. <1.ld connu,lon "' .ho E,~u a"d 
d ......... " .... an b.l. Wind Glnll •. It II 
lor ,hr .... "'" WI ~." ,l~." .101 ... lIon. Ind 
wIl,hu of ,hl.1 Inml. for • 10.,. n~ml>o. 
of o""n.; ""d U 'hl a.1c~1a.k>" ...... om ... h .. 
1,l>orlou •• w. ~ve ,1'0" ubi .. of ""ndln, 
momlnU •• ""I0Il1 poi"t< In .hl ' ram •• 0 .. ve 
wo,kl",01.O'. 

In compori", tho RI.1d from. Wol,ht< w;.h 
"' .. 01 .h. Tru .. and Column Sttucw ..... ,h • 
...... pori..,.. ahould "" maod. wi,h F"u .. 1. 
... hl, 10 .h. S ....... u .. whldl co""""" wid • 
• M u .... condl.lons. I" fr.ur. 1.lor"'mplo . 
• ho ..... ndUk> ... would"" co",,<lerod "' pu. 
01 ,h. Mal" f~. ,h.,. ""In. dur,n..! '0 
wi,hota"d ,h. over-.u.nln, mo","",. 

Tho" lour In.mpl •• outllno very brilfl, .ho 
m.l" p,I".I"I •• 1"'01 .... In .hl dill!" of .". 
Sln,ll Steror Bulldl" •• Th.rl It. o. It t)'PH 
ouch II • S'.,.CI •••• 1",11 .. to FI.u .. 1 bu. wl.h 
.h. <OI"mn. ~';'" .h. bendl,.. mom.", dl.ldo<! 
""' ..... n .hl '0" anll ....... h. poln. of .0" ..... 
fI.xu'l ""In, dec.rml"" by .hl proponk>n 01 
'hi 'wo _""to. whkh '" 'urn 10 '0 ......... by 
.ho .mo~n. 01 base hit)'. 

Thor ...... 1_ 1'0 ..... 1 F ... ", .. h .. ln, .11, .. pln, 
Inst .. d 0' two. onl .. opox .nd onl.' n,h_ . 
• nd Po.tal F ......... h .. ln,''''..! bu .. wl.ho .... n, 
'"r PI,,,; .hl. Ia .... combl"I", .h. 1'0"01 
F ... ",. wl,h .hl S"u«uro In fl,u,. r . 

AU 0/ ,hll. hOWl ... are mltlly .,,1,,1_. of 
Ih. Iou. m.ln .,_ de,ed_, 

Tho flo..! baSI .nd .h ...... "I" Portal. ar. "" • 
• u ..... ", comldlrld '0 1>0 .. lcono",lool .. , 110 
twO-pl" I ... ml w"d., mo .. condlclon' of Ioodln •. 
honel .ho ' ... On why I~.rr Our ubi .. 01 ""nil. 
in, _ ......... Itc.. WI ho •• ,iYln It p.e/lronel. 
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NOTES ON TWO·PIN RIGID 

FRAME TABLES 

RIDGE T Y!"," 

Th. tabl •• on .h. follow I ... ....coo .how .h. 
benelln. ..........nta. 'uctlo .... oantlln ••• nd 
w.l,h .. ,,.. Po,tal F,..", •• I...,... 10' 0" to 80' 0" 
'PO'" ... <h with .hnt ... po ...... MI ...... o ....... 
Th. Irsm .. ha •• bee ..... wmed ... IS' 0" .poc< 
wl,h rooI'.lopeo/l' · 43' (1.._ ri .. 0/ IISth ,pon) 
... d cov.,ed with Cor", ... ed S .......... _ .... 
or P ..... tted 11 ... ' Sh_ ..... on S.H' Purll ... 
Ind Sid. Rail. opaud I. S' 0" .0 " O' <en" .. 
noopee., .. ly. 0' I .... 

Th. lro.m •• hoye _n calwlned '0 wllh ..... d 
.h. lollo\~ln. Io.od. , 

W .I. Dead 
.... <"nl yertlcally on ,lie 11.001 Slopa, 

1Io"..,.. .. lIy 1>,001K'ed. 
"bo.,,,, ... ,. 100. up.o)O' 0" ,pan . 
' ·S Ibo./oqu1noloo. up to 40' 0" 'pln. 
7 lbo.loq ... ,. 100. up to SO' 0" .pan. 
7-S Ib •. /,quare 100. up.o 60' 0" Opln. 
8 lbo.,,,, ... ,. 100. up to 10' 0" .pan. 
8·5 lbo./.quare fool up .0 80' 0" .pan. 

W .2. ·W I .. d o n w lndwanl .'op. 
IS lbo./lquor. 100 ... ,In. no'molly 

....... d. the rool .,ope. 
V.rtf .. 1 Com_en! (V,C.) Il·92lbo. 

peroqu". 100'. 0" ,'opill, .uri.".. 
Horl,onuJCompoun. (H.C.)S·57U ... 

par Iquanoloot. on .!opln, .uri •••. 
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W .l. W i lMl on ..... rd _'OpOl (ouction ) 
10 'bo.I ........ foot ..... ,,,' nO...,llly 

__ 1 from u.. roof.",". 
V ... ju, CompOn .... (V,C.)'·) lbo. ,",' 

O<I"orl 100., on ,101""' ... rhel. 
Hon,o""" CompO"e", (H.C.)l-n lb •. 

poor ...... ,. 100<, on .Iopl"l 'Uri'CI, 

W .4. W ind on ... 1o. ,I> ... . d .Id. 
IS Ib •. /Sq.'" foot Iuln, I>orl.onc.lly 

on • pOrtion o f 'hi ..... lul .,d. 
(I .•. "p.,e' ,wo-th'reb of "-I,h. 
f,om .kI,I'" ,round , ... """Ion 
from rid,_ to ...... I ... d, ... bn 
InW.2). 

T .... tol>"la..-l bend'''' _ .... ~u In kIo ....... 
'r' ... I ..... e.d It poInu 1>, c. d,'o Ind f. on ,h. 
In", •• 1.1 .• __ . rid, • • an<! mkl· .... ' on roof 
oloj>e. Ind 1M ... r. ""'" ... HI>, M<, "c. 

Whir •• hl budin, _ml"U .r. "" ... 'n .hl 

::~".!~~ p:.:~: ~n~~.m~:~::'''~~f·.\:,:i~~:~ 
and IIkew' .. 'hi pO.,tI •• moml"" .r. p.,hod 

:~.!~;.~"!.'~ t..:::~nl ."mp ..... 'on On .h 
Tho horlI<>nu' ,hru ... and .... . Ical •• colon. 

""n, o"both plno ... ubula," In .on •. n..s. 
ar, .et_tJYeIy M.a, H,; V •• n4 V,. TI>o 
h .... ho .. 1&1 ,hNI" 0'0 IIOI .. I~o wl>o" 0«1"1 
,ow .. d. ,1>0 ' ... mo ... d poO./tl •• wh ... utln, 
oway f,.,.., 'ho f ... mo. Uhwt .. ,ho 'O"i<21 
, ... Iionl ... _Itln wh.n .(.Inl tow .... ,. , 1>0 
' ... mo .nd n."tI.e wl>o .. "'In, .way !<om ,h. 
' ... me. 

Tho .... iOn of )oi .. I. , I ...... for .... h I ... me 
Qkull,ed I<om . he m ... lmum bendl .. , mOmOM • 
• 1>0 load. W. I .n4 W:J. ond W.~ ' 0 be .. hn 
w,th or wl.hout W .l (1~.I0 .. ) .nd h wo .... ed 
III .... ord.nc. wI.h .h. Brlti.h $1&n4.«1 Spedfi-
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",OIon oH9-19)7 S, ... , Fo, ... ~la (FI) and tho 
E_Mrk .... d Formul, IFl). pl~. ,1\.0 .,.,_ 
m ... , .... ,n« ..... of Hi'\, aI'o .. ,nu Jo, WI...:I. 
and u.umin, 'hat the w.b of "'. F ...... ""Ill b • 
... ""_ by tl>e p"."no 'nd ho""on,aI.. Th. 
'Ktlon. of ,he ..... ,tlcal po"lon. of tho ..... m. 
~.". b •• n k.pt .Imllar.o .h •• Ioplnl PG"Io" •• 
,h. In. ,,1. bein, <On.Unl Ihl"Oulhou •. 

Wh.ro .... Iu." •• m.mbo •• .,Ch .... po'UI 
lram ••• "bloc, to bolh,.laland b.ndl", .. , ...... 
Ih. ,." .... , prac.ic. hu _n to d •• I," ,h. 
m.mbor .. an ord'nary Ullumn. II I •• ,..-
ho"' ...... , amon, o<or fo .. "", ....... uura' o",in_ 
.... ,h., "'10 eraulc. I. "n ... ton,ble .. hero 
.h, .... , .......... 0;0.,.. 1>0...:1,", and only •• mall 
al'l'lOl.ln' du, .0 &Kial Ic>&d •• 

I .. ~ j~~ "'.h',ofoa.s.r ~~~~ j::m'::':~ ... ~~; 
" ... " On alto ...... ,I., .. «Ion Im .. kod .. I.h an 
u.orllk and 1M"'" Imm,dl""y undernealh .he 
8.S.S. $action) bued on a fo,mul ... hlch <om_ 
bin •• bo,h .h. bondln, and .. ,., .. , ..... In Ih.,. tru. proportion. 

Allho<o,h 110. ' ..... 11, u ..... od., ... boll ... 
"". I .... , m.thod .. III be ac,.p.o4 by .h" 
a.,.!>oti.". In .ho ..... , N."ro. Untll sud> III 
.,.. ..... ho"' ........... "" ... tho. tho 8.S.S. 
m.<hod of akulotlnr .he .... Ion ... wo.k,d 
.0 ..... ".; ..... 

Thro\j,hou ..... e "' .... a .. ~",o4 .". ' .. m .. 
to 1>0 ..... " IS' apa ... This II 110' alwa,. 'M 
mo •••• 0IlOmlal 0, de.'rab, ..... dn' 10. Po.ul 
fnm ... bu' .. ,h. b,"dln, mom,n" ..... bu_ 
I ....... ho , .. ,Ion <on ... ''''.,d a. 'Impl, by 
propo.tlonln, .h. b.Mln, mOm.n. In ,ho 
... 10 01 .n. d .. " ... con .... and .h. HUlon 
alt~la.o4 ac<ordln,ly. 

Th. '0,,1 "*"~' 01 ... dI I.am. I. ,I_*n I" 
."'''. TM. w."h, Indud ............. ~ ... ...... 
and 5pll .. eo.. ..... lon •• Pu.lln e ...... W." 
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s.rlI ........ and boilS. TM I ............ ""Id be 
Ihop-... toIcIH In ) ""rtloA. up .0 SO' .,." .nd 
4 __ lofts .Joe.-..f",., ..... 100"u t>.I~ .ur" 
bol .... at II ....... pot;do"" .... 'hI 11.001 Slop. 
01 poinD wh .... th. !>ondln, momlnt 1. leo ... 

0..10, to ,he IIml ... "",. of 'pace, wI «><lId 
0"11 ,I •• 0'" ••• of d .... II. lor .. do ", of 1 
lco...... Thl'. " ... 11. h .. 1 boo" dl,llned for 
tk. lar .... holl k. <0 "",,0 Ind on .hl bul, of 
..... tomblned , ..... formul •• II ,hi. ,I ... tho 
m .. I ... "", 01 •• of e,VH •• pll ••• knee In" 'P"''' 
"",,,,, ... Ion. 

In _ .... 'hI .,. .. "1"' .... Ion. or. <In". 
'0 c ....... 01' th. section. 

T"" o ... nll "",,,dI of 'M .. I... .... bt ... 
• ,VI .. 10 ... <II '1' of) I ....... Ind II akul •• ed 
for.h 10" ... '«'ion In .. ok <.II ••• 

NORTH I.ICiHT TYPE 
Llke",I ••• 1.0 uble •• 110 ... ,h. "ndln, mO­

mini. , .. «IOnl, ."" ... lIn., Ind wlllh .. of 
North LI,h. I'ortal fnm ••• nd North U.k. 
Po.tal Roof Fram.. (wl.ho", .... ,,,,,1 IIPoI, 
'rom lO' 0" '0 40' 0" 'pOn .1 ........ mH .. ISO" 
lpa","d <o~.,d ooith., with eo.,.,.,,,d S ..... .... _too 0' P", • .a.d M.u' SlIM, In, on s,.ej 
Purll .... ,......t a. 5' 0" ,en.,... or I ... on "' • 
..... '" .Iope (1" 48') .M l' ,!Au on 5 .... 
"",lIno., ~ ' '" 5' «"" .. on u.. ,IUd "OP41 
ISS' ) 1M Co,,.,.p<M $, ... 1 ..... _'OS .... P,o-
_'" M.u' Sh ... u", 0" $ ..... Horl.onu', 
.poc: .... , 6' 0" ,.n"" 0' I ....... ,~. ,Idu, 

Th. ' n.rn .. h ... bo.n a,,"IUd 10 wl.h ... nd 
'hI follow I .. , loods: 

W . Dud 
lI,dn, •• ", ... 111 on 'M .h ....... 'ope. 

t.orl1Onull, proJ ... o<I, 
, Ibs./oquar .. , ..... up to )Q' 0" .pon. 
' ·S 1I .. ~oqul,... foot up .0 40' 0" .pan. 
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W .1. Dead 
Actin, ""rtkolty _ . h. ,Ia'N slo...,. 

ho<hona.n, p'OIe<,N. 
14·5 llos./S<[u .... 100. up 00 10' 0'" spon. 
15.0 Ibo. lS<[u ... 100. up . o 40' 0'" .... n. 

W .l . W ln.d on Wlnd .. ard .h .... iOCI ,lop' 
15 Ibo.jS<[u", foot .<tln, nor",.U, 

.oward •• ho ' 001. 
V .. ,[ .. I <ompOn ... (V.C.) I) ·nlb •. 
Horl . Gnul componeM (H.C.) 5'S7 Ibo. 

W .) . Wl n.d on L ...... rd .h ... t iOCl .IolM 
(Suetlo") 

10 !bs./S<["'''' 100 •• <<In, no,,,,,,lty 
.way from .he roof. 

V.rtl~ a>mponUl' (V.C.) ,.1I11os. 
Hon . ""a.! compo",n' (H.C.) l ·71 11>0. 

W .4. WI"" 0 .. WI .. d ward IJlaoiOCl . loIM 
IS lbo.l. qu ... foot .. "n, no,,,,,,II, 

.o .... d. tho rool. 
V."lcal com"""n' (V.C.) 8·60 lbo. 
Ho.l . onul CO",po"OM(H.C.) Il':19Ib •. 

W .S. WI"" On L .. w. rd , Ined , lope 
(Suctionl 

10 Ibo.!S<[u ... 100 •• ,dnl _'m.ll, 
,war f ....... <110 rool. 

V •• <lul compon.nt (V.C.) 5·7411>0. 
Ho,ilOnw compon .... (H. C.) 8 ·1' lb •• 

V.C •• nd H.C. Lood .... In Ibs .. S<[. IL 
mea.ured _olo9'n, ,Uri .... . 

W 6. W .f . Wind on W ind ........ Id. 
IS Ib •..• q ..... 100 •• «In, 1>o,llOn .. Hy 

on • por. lon 01 .h. urtl<Ol ,Id. 
(1.0. up"" . ....... hl.d. of hol,h. from 
rld,o 10 ,round 10 .. portion /,om 
rid,. I<> e." ... lrMd, "k~n In W.l.) 

The rom,lnd,r of .he no ....... ,o",roll, 
Ilmllar '0 thoo, for .... kid,. 'J..., f ........ 



5]0 FLEMING BROS. 

TYPICAL DETAIL OF KNEE JOINT 
AND PURLIN STAYS 

I'<>r Portal Fram u pares 511 to 5S7 

~: fio< 
S,tflOMt, 

("" .. ) 

AnC1, !'uta.,; 

• _..,.,,,1 

ti Rot >Olll,n,,. (""") 
t.·~;H"W<I. 

KNU JOINT 

F.5. S<iII<-. 
~. fill« W<ld. 
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596 FLEMING BROS. 

FORMULAS TO FIND HORIZONTAL 
THRUST H o n TWO_P!N RIGID FRAME 

On .he "rocodlnl pa,e.,' compl ••• exampl. 
"" bun work..! OUt ",j.h lull calculation. 04' H 
bued Gn the ...... In on.,Jl' Ihoory. form"l ... 
hGw ••• r. ha •• b .. " praport<! whlch ollmln ••• 
'h .... l.bo,lou ... leul.tlon. ond It .,." sam. 
tl",. flY1 .uff,clendy aCCuratO ,.,ul .. "" hGrl­
'Gnto .h,"n Ii fpr ordinary de. II" PU'PO'." 

Th. follow l"1 pal.' olio ... h ••• Iorm"l .. fpr 
n,iou. cond ition. Df loa<ll", Ind hav. 10 .. " 
.".n,od, .. f .... can be o« •• <&I"td It p,u.no, '1' ",,,Iorm '0 'hi loadin, r~ulr.m.n .. m .... 
up by ,ho Code> of P .... cUc. Commltt_ Ind 
which oro .bout '0 b. publl,hed at I furthor 
ro.I,;OfI <0 ,ho BSS. 449_19<10. 

Who" Ii h .. """ aleulated for e.ch .)'StO", 
01 load. Ind odd'" 01,010 .. 1",11, •• h. !>ondl"l 
momu' can b. obuln..! .. outlined on pa •• 60 
(oml«ln, 'hi C .... ". load. II no. required) ud 
au"mln, .h .... h. I .. word ea ••• I •• h. ~jn. 0/ 
max. I>ondln, momon' (which b usuolly ch. c ... ). 

Th. V.rtlc.al r.o"lon. a .. olso .ummo.ed 
al,.bralcally ond. In calcul .. in, .h. S.«ion of 
,ho Fram ••• h. S ....... or. obtal".d lrom bo.h 
.h ••• "'1 "'*<l ( ... .,Ical rea«lo" V.) a"d be""ln, 
momont-th. Combined S" ... to b. wl.hln 
tho p<trml .. ibla IIml .. of th. Strut lormul. 
(.11 •• 1>01.' 603 and 6(01). 

On workln, 0<1 •• olu •• of H. u.I", th ••• 
formul .. ,,,d .h. Cod .. 01 Pro"I •• Comml"" 
Ioodi"I.,,,d comparln, .h. reoul ... ith th.·· H" 
.. olu .. In our .wo·pln ubi .. , I. will be found 
.ha •• m.lI.r ... Iu •• r •• ul.. Thl. I. duo to .h. 
dlff ... nt .y ... m of Ioodln,. W. do no. ad.I", 
how ••• r •• h.t our Fro ... Sa".lIn,. 1>0 reduted. 
a. In mo ........ h.y .. a .. IIxed I" "lo.lon to 
d.llec.lo" IIml ... nd no. lrom .h. maximum 
bondln, momeM. 

In .11 ""' .... ". formul .. or. bued on .ho 
•• «Ion boln, 01 uniform I"or,'" .hrau,,,",,u •. 
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VERTICAL ROOF LOADING 

D.~d Load and Snow Load 
(OI."lbu,"") 

1f'1l1!"mmIMtiiii! ,'iiillill Ii Ii ! 

~
. x' .~ 
,,~_.J 

. ." _11'. _ -1;'. WL' ,8/0 l-S' l -. ---" , 

1 



S98 FLEMING BROS. 

S UCT ION ON ROOF 
(Wlndw .. d Slo",,) 

Suction uniformly dlurlbu t8d and u tln, 
_rmal to Roof SID"" 

110001," Into Var,klol and Hori."" ... 1 
Compo"a" .. 

Ve rtla.1 Compone nt 

wrmr-II II! l!IIi!l! ____ _ 

~= • • • 
1iI ~ iii ~ WI,~~ (9/1 , ~? 

M , 

_". lWl V Wl 
• 8 - ." , -

Hori20 ncaJ Component 

(8It'(H~) +5, ( ..... +dJ 
, 

Va __ V. " W'fl/I + <j 
- ,,----

• 
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SUCTION ON RO O F (LH ... a rdS lo ... > 
S .. ctlon .... lrorm'y dlotrlbuted .nd actl ... 

norm.' to Roof Slo ... 
R .......... I"", V.n lal and Hofi ..... tal 

Com_" .. 
Ve r l lcal CO",pO ... "t 

"'. f.U - fN -· H 
(Sh S,) , 

Wl - V. _ lWl 
- V'- - a a' 

-,-,,----
Horlao n .. ' CompO .. ent 

r=~-a:-. , 
l. !I\ ,1 

,v. 'V& 

(811'(3 

, 
W ' (lh t ') 

_Va_Vo_ II . 



600 FLEMING BROS. 

WIND ON SIDE e lF FRAME 
Load per I' 0' <un W oft ... lftd, .... nI old. equal • 

• "". Oft LHw.rd Sid. 

, 
" 

_ Vo _ V. , -, -,-. 
CRANE L OADS 

J'r • w 
.,. 

G:),- c--

• W!.\ 

" 
-~ 

" 
"("' - ") h(lh -+ ,) lWF I .. , ------.. , 

N, ... 1M Load W, aUlnJ oft V.nlul L., (D_£) 
of f ...... Horhontol Th", ... H. and HI Uft be 
proportlofted from Load W. 

W,IL-f) W,F 
aftd V._ 1 Va - T " 
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fULLY WOAKEO OUT E X AMI'LE OF 

TWO·PIN RIGID FRAME 
no.. two-pin Inmo, beln, wl,hou' ,"y ,Ies or 

......... Is ••• "",,, •• .... Iall, h ...... rmln ••• •• Or 
.... dund.n.. The .... blll., of .101, type 01 frame 
I. dop*ndonton the .. Iffn ... of l"lolnu, and.h 
whol. fram.I, .ubl.~t.d.o I>oondln' .. '...... In 
ord.r ". al,.,I ... ,hese momenllit I. n ....... ry 
.0 find ,h. ho,11OM,1 .hr"o' It ,h. pin. (or 
ba,.,), Thl •• Iorun (H) an be al,,,I .. .,I from 
'he followln, ,brld,ed formuLo (omlttlnl Ulm-
1>*, ......... " ...... ond ...... ",1"1 tho In.rd. of 
,h. Ira"", .0 ..... nlform ,hrou,ho".). 

H~EM". 
XY'do • 

H· .... !>oritonul .Ior" .. at .h. au .. or 
Pin. (In .ono), 

H, . he "ndln, mOmen, (In loot-ton.) for 
y ... lal .nd horl1on •• ' load, on .ny 
<>",.Ion 01 the Irame ... lc .. I .. " on ,h. 
10 .. 1. 0' ,h. frame Hln, • olmpl, .up­
ported bum. (Genon.lI, a.1l1td ,h. 'u. 
bendln, momeo.). 

<II 0 .... 'Uo .. 0' I.'m .... of .h. f ....... (I .. 
I ... ). 
urtlQl ordl .. a •• frtlm plno .0 .... ". of 
'M f ... m. I.' .... M dr (I .. "'.). 

l:. oummallon of. 

When 'M ""',honul .hru .. hao boon lound • 
• h •••• ual bond In, mom .... (H ) a. ony .... In. of 
,he frame can be obulned from .h. /ormu~ 
H_H,_Hy. 

On ,he/ollowln, pa,.,. eompl ••• exam pl. 0/ 
a .w ... pln .... rtal frame 10 wo,k.d out h.~ln, ,he 
u,ua' dllld. wind. and luellon Ioad.,and I .. addl_ 
.Ion the •• rllcoJ and lur,. 10ld, from a 2-ton 
hand ... n ...... ellh.' on a , ... try ' ."In, on 
braeke .. fbed 10 .h. ft ....... 
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TMfi .. , ... , (of •• r.dlq:;,.m No t...on d,.w" 
dl.i,II""M I .. m. Into '-clTHlftll (.)llMI matk· 
Inl 011" ..... ordlf ... a,J i, to d":l.ml" •• 101 I ... 
"ndl", m,"".n" f ... m uch 01 'h ... I .. u. , ... 4 
IroUl" W" W,. W., .'e. Th nrll pull-<o","h .. . e-,::: ::'~"':n~toj~~:::I,~, .. ':." :,,,:,",~:~ 
tob .. lat"" Dn.he bKk 01 .101, .h.~ ...... 11 .. ,110 
... hl. varID ... dlmenllon. DI'hl lormul •• 

In Ihl .......... th. W.I .... cI, w. h .... dl.ld ... old. 
IDle> 1 , ...... 1' •• on. I ... ,110 •• nlal com_."t 
ond .h.D.h •• I ..... h. hD.I'Dnul componln,.ond 
.hl .I,lb .. le 'um 0/ .h ••• ''''0 "11 .. _ " .10. 
comfl.l .. "" mom.".. AI b. 10 •• h .... <.tlon 
(W,) II tC>nurned. ,hit bel .. , 10 lbo. 0 •• 1" .. 
• h. IS lb .... 1"". I. 11 only """""""'0 .. k. f 
ol.h. <omfl.l".d W" ... d ..... ... Inl .h •• I,n 
In eath c .... nd no,lnl of'NlY' ,ha. tho 
......... " ... oloo ............ 

I. oh ... ld 01 ... bl "" .. d that In ord •• '0 .. k .. • 
lUI H, lor I.,h of.h horl~n"'I ... I"d. ,.«Ion. 
Ind e ..... I ... d. It I. nu .... ry n ... ol.l!. I" lath 
CUI. '0 ..... "' •• "11uI H. "'Iu.l '0 hli/ .10. 
summatio" of .101 load.. Wh." ,hlo 10 .. bat .. 
don. It 10 ,hi" .. K .... "..O ""lui ••• 'hi .u ... 1 
horl ..... t1I .10 ....... ,'"' ,h • ... 1,1 ... 1 I ... mul. 0" pa,. 601 .... d It I. lrom ,loll nJ". 01 H .hI, .10. 
act",1 bet>d .... "" .. mtn' (M,-HJllo obul ...... 

".prd' .. , ,h ••• n, ... 1 ... etlon •• thut •• 1 
ob .. , ..... by.ho ...... 1 ml.hodolnkl .. ,.......,I"" 
obo.t ,h. wlnd .... d 101",. a"d dlvldl", tho 
_ .. I, by thl op&ft ......... fnme. ,.., horI1Oft ... 1 
.. C/O .hI", .. III bt. d .... n ... rd .h"'lt .. on. 
pI".nd.n u,word .hr ...... thl 0.100 ••• "" /or 
.... Ical I ... d, (,he •• btl", .,mm."'cal) IUh 
pin ,h., .. hall of thl 'oto' n.oJeal load •. Th • 
• I,.bnl, ,um 0/ bo,h .h_ .. 1 .... (Irom ,ho 
_'ton .. l ... d vertical Ioodo) ,h'" .101 .lrbn.1 
",.«Ion (or .101 .. ) a. IUch pin . 



F L E MIN G 8 R ~O~S~._~"=3 I 
I. ",III 1M .. b ..... 1Od that In <hlo .... "'1''''' .. 

... p.r.. .. "In 1NIo<. 1M .... Iu .. of horr~..., .. 1 
<unIono N~ and Nu Indica .... 1\0 ..... runio.'oS 
OCt In .. · .. d. to .... d. tho '0" ... "f tho rn.m •• 
• n<! Ilk ......... _I,lY. oJ,n Indio ... 'N' the 
I'UC ........ an ..... , f ....... t.. I ....... 

The "OX, ".1' I, to <obula •• tho whol. "I ,h • 
•• "'al bondln, "'.,.,.., .... (M) for u.h of ,h. 
Io.6s \Y,. W •• tt. •• ...t to .6d theM up .1, .... 
bralcally. with Or wlthou' lu<do .. , In order ... 
find . h,. m.~lmum B.M.10r ... h ... ,mu . .. I th. 
' ra",.. Fn>m .hk tobl. (which ... hown on the 
oecond pwl ....... Ih ... ) ,h. m ... lmum Mndln, 
mom.'" on ."" In.me ••• whol. I .... n. Thl' 
...... Imum B M. has. ho ......... bun 01.ul .. 04 
.. tM Un". of..do •• , ....... Ind, In ord.r to 
obuln ..... 10001 .... ","xl mum ........ n. whi,h 
u,,,"II,' occur. at poln' ~ (u_l. It I, .. IK .... I')' 
to mal ••• '.po"". a.1<ula,lon whl.h II •• /01. 
10"';-(""'-2915) (t,n· "5)""-(O-Ot 
"lS) -51-53 bot to .... 

The , ...... , .0 "'ell U ' .. 'Sllni ..... dlnl 
........ n . ...... _ mult ,I"" r .. kt dlrlOCt Io»dt, 
and t~. next "'1> 10 10 ",b .. la ••• ~es. f .... m .h • 
... 10 .. , dla"am., In order .0 orr; •• at .h 
mlxl .. ,um dl .... t lo.ad on .h ••• ,m.n. ""ryln, 
th~ mulmum ~tndln, 1nO",.M lin o .. r cu. It 
poln'''. s.. ".,a 604, 605, 606, 601. 
WI an no,.,. calc .. I ... ,h. ''''''kln. 
Aboolut. Mo.J", .. m I.N. -51'S] f ..... IOn, 
1'1a>,'",um Ol ..... lou (on 

thl •• aml •• 'm .... ) 1·1>78 IOna 
C ... , .... of Sldo ilIOn. a •• hl. poln' _I>' l-

H."h. from Pln.o E .... _lt" r. A ........ a 
11>. 6 • 50 lb •. II .S./ol .. . 

EfI"""d •• hl,h. "1'1 .- 6·15· 11·· 7S lno. 
EfI".ctl •• hol,h. Lu -29'15 . n lS I I .... 

r 75 60.48 t . _lS I _ 54017. 
-;;:; - 1·24 lIu '·48 



604 FLEMING BROS, 

F, w 5·87 .ons/sq. In. 

Bendinl .. rus _ Z~K _ 51';:.; 12 _ 8·0 'on%q. In. 

W 2·'78 
IO;xlal "r ... - A - iT7i - 0·181 

Total combln.d ."" .. 
Perml .. lbl. S"HI F. 
331 % Inere ... duo .o wind 

Ma~. perml .. lbl. 

R 8-181 ,ons/sq.ln. 
~ '·57 lons/oq. In. 
R 2'1' 
R 8·76 

The $Oetlon 01 16 ~ ' x 50 lb • . R.S. Joist 
""umod I •• ultable. 

From In'p",k)n It I, • • Iden •• hat ,hi. 10«lon 
i. allO sultabl. lor tho indined pOrtion. u 01· 
thou, h tho moment I, tho ... me, .he d l,e« load 
i.,mall",ond tho Purlin ,pocin, I • • mall., thon 
6' ) ' . 

C"leul"t lon t o li nd tho DIRECT AXI A L 
foreo. in f ... m e. 

To ."ive at tho dl,.« ""l1llol"<H at 0.1 pOint 
en .h.l .... m. It I. neee .... r1.e re.ol ••• h. hor!· 
:oontal and • • Nlal. th'u .... Co.sld .. the pOint 
I' (a< eav • • ) on .he .... 1 •• ' .Iope. 

fl,. I 

Direct Axiol Fo,ce du o 
( _ FI,.I). 

FI,. II 

to Horlte.tal Th,ust 

Ho,itontal Thru>t .. PI . ... 1·869 Ton •. 



FLEMING B I\OS . 

TWO-PIN RIGID fRAME 
.... s- . It'I'~~''&''' _ ...... W.I. 

--'...or "'001 ...... _ ..... ,,.. 
11' •• "' .• " .... , 

STRUCTURAL ENGINEERS 

--"'""'(-.)¥' ...... ,~ 1 w. 
¥.' ~_''''_, ¥ •• H ",-."._ 

•• .. ! 

.. ) .. ,-th. i ' ,t-r"l:J..L .. 
L ~------L--4>. ' .. ~Zl'T----' ." 

'"f'CI .(111. 1,,} •• O<ll"'-_ 

,"fGHI·(I~I. '"1- 1"" 11). '''''''''--
'"I") .(ISI, ".Qt-I""1I) -IN • .,0,_. II" /[ _ 
'" (IIlI .(1 II .IUS)_"U· ,.,·I" ..... I_~'. "<11) •• U" •. _ 

,"(KII .~It."ISI""-" IL_ 
.... fl.Hl-~".I)"l-, 1HI1",-_ 
,"fHNl'~"' '·11)-_ H' ...... 
,"""-111"'" I"' •• I·" IL_ 

A ND I RO N AND 

.~ 

STEEL STOCKHOLDERS, 4. BATH STREET, 

w ............ w .... (. ___ ) 

:::. .. W.t~'.:.::.:1o~r ';" .. '7.'J~~ I ...... 
.I··I_U·,· :._ •. __ .. _-15" ....... -... .. 

:.W ......... I~~_I .. _ 

-:-A: ._~~ 
_1"" "15!. es" U'?: I!'" 11m. (!ll. 'I' • 
-~-.... -
.N, __ H._ 4! _.u_ 
.. 1'>I)_~u. l.tj_.)f ...... , 

"'CIQ-flHJ' ">-.''''~ .... 
... tcO'_~U.I~II).~1I . H>$)_ ,," __ 
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(1011. "1)·(0-"'.,,,). " ... _ 
'" (KII _I""" ""I)· ~II .II"I_ 11·" ~ ,_ 
'" fU'1) -I""" ·11"}·PI.I .,.",_. 11<11 ~ ,_ 
'"( ..... )_~"". 1-1I)·(IOIl.lllo4l_ IOVIL, .. , 
.11(NrI_ .. "". 1"}_jiUl.lOlI)_ UOI •• _ 
'" (I'll) - -111"11· ... 11)- -11""_ 
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,"(!\I).-(IOII, I. , •• '''~_ 

~ ... ", .. <;._ ........ w ... 
1'_lT .. _<::.--) 

•• ." (;, __ (I.0Il __ ) _'''_ 
C-__ lllJIo. __ ,.IIl_ 

_ P<,do.~ .. <::.-- _ - I.' 

e.- o..-..or ... 
r-I~T , ... ,1' 

• !· .... Sj·tll·.,tI ~ ,., .-.u -4ir'-
¥. _~ .. _ ",-4)1_ 

"'1"')-' 
'" CK) -, • 
... CCC>l-' 
.... COi1-0 
'"IlF1 _( .... 11)_.' ... __ 
........ , _("!S. l"}_IH •. "1) ..... ,"'-_ 
'"«;H)'(HI- .")·1. · ... HI)_.~"It._ 
'" lI1'I _(4)1 .11 01)·(.· .. . 1111)_ .I-O~._ 
.... 11") _(411.",,) \HI.'J.fS) .... u_ 
'" (1(1) .(. 11·1$·'1)-1 .... . Il")_.' <D",-_ 
... (\."1 _14ISolHlI·I ..... lt-JlI_' 1, .... _ 
'" (1"1""1411 . "·"I_(HI.I. ·",_ .1·1I~."" 
1M (t""l -lOll ." Ol) _(HI ,<DIll' .)90*._ 
.... I'Q) _IHI. "\ )-1 .... • 'l~ 1- .1 .... ,.­
IM(QO)_O 

"'IU) -. 
"'!ST) ·0 
"'!1lI) _0 

GLASGOW, C. 2. 

>100'1_ .. 1 <;. __ ......... w'" 
If_lT .. _en .. ) 

n ur - j -
M. 

.... -.... -~.""­

.Y.- .~. _~ '"',!_ 
... ( ... ,-.!H't.1.,.-01111,_ 
.... tK) - -!H't ••• ). -... ~ __ 
"'«:0) •. IO*.IIIt)_ .I.~._ 
"'(Ol)'_jIHO ••• ). , ••. _ 

....... 

-

'"1Ul .fH'. "")·/0 ... ·101111-·107"-_ 

--. 

'"lfCi)-(IO .... '") JIHOdOm.(IOIIO!. '''l.-In",_ 
"'IGOO) ·1IHt •• ~) jIHO · Il·~).IIHtJ. ""1- _Ill~ """ 
1M (HI) -/0 .... ,. l'O) - (10 ... . 14 It). ""'I _ 1111) __ 01Ok._ 
M",,) 'P"""OI, 1H'.11011'IO*I."IS) __ .VIL_ 
'"IKI) .(II .... ".) (IOOt'''OI) (10lI01'''1$)_.01' .. _ 
'"(1.11'.(10 ... . ,..'" (10 .... ""1 _I."",,) ••••• ,_ 
"'1"N)'l""'.Jl~).(II"" f~) (MO" .,,) •• 111 .. _ 
... (NP)_(IIO""II) (II"" ')I)-(II"'l. 101) •• 1111"_ 
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... !ST1 '(10"'_ .. ,- ... ,'-- .... 
,"(!\II_(IOIIf. n'_ .• 17~._ 
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POl"' 

AO .e 
CO o' 
" 'G 

GH 
HJ 

" " OM 
MN 
N' 

'" Q' 

" n 
TU 

, 

" ,., 
15·)8 
20·811 
16·13 
30·n 
32·54 
lH9 
37·08 
37·08 
)4-79 
31-S4 
)0-33 
26·13 
20-811 
IH8 

" " 

" 
,. ". 

'·0 19·0 54·0 
,·0 54·0 4lI6-0 
,·75 tOl·8l 1596·65 
4'25 88·7i 1851·87 
6·25 lUll 4261>38 
5·75 17HO 5289-'\8 
'-0 ,95·146353·'0 '·0 10lH4 n614t 
,·25 2] , ·758593-)1 
'':15 131·75 859)-J1 
,,0 208·74 n6HH 
'·0 195'11 61SHO 
5·75 174·40 Slll'HB 
'·15 lUll 4267·39 
i llS 88·74 1851·87 "75TO)'82 159H,5 
6-0 54·0 48(,,0 
'-0 19-0 54·0 

Nc~.-"" Sendi"t Moment< ub"latod 
... I. Ft._Ton.: all vertical .nd horlzon .. 1 
r .. «lons aro In Ton>. 

~I 

W.I. 

DEAD LOAD 

H, yd. 
H, M 

(H .+·l) (H,-Hy) 

-0-6(1 
_ 1·80 
_H18 
- 4·18 
_ 5·13 
- H7 
~·H7 
+ 4-06 
+ 5·18 

5-28 
+.~ 
+ 1-17 
-H7 
- 5-l) 
_ 4·18 
- Hl8 
- , ,80 

V~rlial Component 

W.2 WIND 

WINDWARD ROOF SLOPE 

H, M 
H, H, yd. (H _ + '2) (M,-Hy) M, 

, , +0-6(1 ." '·49 + 16·112 _0·06 

• , + 1-110 - 1·80 + ,.% + 2'10-/101 -0-18 , , 
"" 

- )·08 + 7", + 790-07 - 0-31 , , + 4-18 -4-18 + 10-3-4 + 917·57 _ 0_--11 

" 
, + 5·23 - 5-23 + 11-93 + 211 1'60 _ 0_52 

-+! 4·0J t 702·8l +6·07 - 1-1)04 + 11'88 + 22<46-27 - 0-61 
~ 10-58 . 2065·64 + 6·51 4-07 + 9-36 + 1827-4S _0_65 

-.;13·97 + 2916·10 + 6·n --7-01 + 5·19 + 1083-]6 _0·70 
1)-" + 3Hl·IB + 7-41 + 6-57 + 0-36 + 8}-43 _0-7--1 
11'42 + 26-46·59 ' 7'42 ->- 4-0 - , ... - 894-56 _0_7--1 
0·07 + 16&1·53 6,96 + 1011 - 6·~8 - 1""'57·01 _0·70 
4-78 + 9l].l5 ; 6·51 - 1·73 - 10-03 -19SS'26 _0·6S ,." , 275-55 + 6,07 - 4-49 - IJ.~: _ 2268·9-4 _0'61 

• , +5-:23 - 5'23 _11·93 - 2111-60 _0-51 , , + H8 -4-IS - 10·3.0\ - 917·57 -0'''1 , , +3·08 - 3,08 _ 7·61 _ 790·07 - 0,31 , , + 1·90 - 1-110 - N6 - 240·84 _ 0·18 - -

+ '"55 + 0·95 
+ H. + H. ,." • .. ~ 111-76 + 6-58 
q)-45 + S-22 

-of 1)---19 +IH5 
+ 10·01 + H·08 
+ 5-/1'1 + 11·90 
+ 1'10 + 7-67 
- ],11 +0" - 6·28 - 5·17 
- 9·38 - I HI 
_ 11_40 _ 16_/1'1 
- 12'41 - 17·64 
- 9·92 - 14-10 
- 7·10 _ 10·33 
- .. ·18 - .'" - -

W.l. SUCTION 

LEEWARD ROOF SLOPE 

" - .·2-0) - 1-)5 + '·n .e • _ 6<111 _ _ ." + 4,05 
CO - , _10_33 - 6-92 + 6·92 
0' - x _14·1 0 __ ,.~ + ',,"",0 

" 
~ _17_64 _ _ 1i'16 + 11-76 

'G _ 16_89 - 11'26 + 11·26 
GH - -11·1 1 _ 7·41 + 7·--11 
HJ - , - 5·17 - - ]'45 + HS 
J' - x + 0-88 -+ 0-59 _ 0-59 

" - x ! 7,67 _ + 5·11 - 5-11 
OM - x +11,90-,+ ." - S'60 
MN - < + H-08 -+ 9·39 _ 9']9 
N' x+ 11<45 _+ 7'6] - 7-63 

'" x+ 8-22 -+ , .. - 5-""'8 
Q' - ,+ 6-SS _ + 4·J9 - 439 

" - . + 4-84- + J.l) - H) 
'T x + 1-84 _+ '" - ,." 
TU - x+ 0-95_ + 0-6J - 0·63 

W." WIND ON SIDE 

O~ uI'PCr f of VOrlical Surfaco 
r ... h.;,ht _bey •••••• 

H, M 
(H--·27) (M,_Hy) 

+ 2'49 + «·n _ 0'81 + lola 
+ H7 + -403-38 
+ 11 '" + 12#'90 
, 14-10 + llS l-23 

_ 1'43 " ,." - 4-15 ~ 16-14 
- ,.~ + 19-74 

+ 11-'2 +2060·97 _ 7-06 + 19·68 
+ 8·1)04 + 1402·IS 

'" 369-C1O 
_ S'19 + ,,·21 
_ S·79 + 10-68 

- 4·73 - 987·34 _ 9·J9 + ... 
-1 1-1--1 -158 1·70 _ 10-01 - H) 
- 15'41 _l57 1'27 _ 10_01 - , . ., 
_ 18_02 -3761'49 - 9·39 - B·6] 
-20-57 -401 6'()<) _ 8·19 -11-78 
- 23-05 _4019·92 - 8-19 _ 14·86 
_21·69 -3S42·19 _ 7·06 - '.-63 
- 17·n _15]7·86 - ,.~ _11·69 
_ Il·n - 11l5-78 _ 4·IS - 8-61 
_ 7·47 _ 40]-38 - 2-4] - H>< 
- 1,49 - «·n - O-BI - , ... 

• 
W.S. VERTICAL CRANE LOAOS W.6. HORZ. SURGE LOADS 

(Max. Cnn. R .. ction Lef.·Hand Sid.) ("ctln, JI.I, h •• 0 l<tf<) 
From 1 Ton Hand Cr1II. From 1 Ton Hand Cnne 

H, M 

~ 
M, ydo (H _+ '1)) (M, - Hy) 

, , + 0·39 0-39 

H, M 
M, M, yd. (H _ O) (M, - Hy) ------------_ 0·17 - ... , - 0·27 , , + 1-17 _1_1 7 _O·B I _ 43-74 , _ O·SI , , +1-00 - 1·00 , , +1-7 1 - 2-71 

- 1,)8 -1 4],27 , - 1,)8 
-1·88 -166-8] , _1·88 

+6·66 + 1087-64 +]·40 +]·26 
+ 6'41 + 1119-65 +3-94 +'.., 
+ 5·91 + 1157·n + "",-ll + 1·70 
+5·4) + 1133-46 + 4-52 0-91 
+ 4·92 + 1140·21 + 4·82 ·0·10 
+ 4·40 + 1019-70 .n -0·41 
+ )-89 + 812-00 + 4·52 -0-6) 
+ 3-18 + 659,91 + 4-23 _0·85 
+2-90 + S05·]6 + 3-94 _ 1·04 
+ 2-66 + 43HO +)·40 -0-74 

_2-D7 _)33_05 , 2·07 
_ 1·82 -421·19 , _ 1_82 
-I·n - 275054 , _ 1·52 
-0,80 -156·19 , _0_8 
_0_27 _ 47.Q9 , _0·17 
t-0-l7 + .. 7-09 • + 0-17 
~ 0-80 + 156·" , .... 
+ 1']2 275-54 • + 1-31 
+ 1-82 411·79 , + 1·82 
, 1·07 , 338-D5 , + 2·07 , , +2-71 _1·71 , , 

+'~ - HIO 
+1·88 + 166·83 , + 1·88 
+ l·l8 , 14)-27 , + 1·33 , , + H7 - H7 + 0·81 + 4J.7~ , +O·BI , , + 0·39 - 0-39 +0·17 + .. " , + 0-17 

- 0·60 , , +0-60 ~0'60 1'49 16·82 - 0-06 I· .. ) 2-03 --
~-' 

H ·1 of tombinod H for W.l. 
with oppo.i ••• i, " 

__ _ I __ -L_II:~'_I __ ~_I __ _ __ -L~ ___ II_~ ____ ~_I~_L ___ L-~ ___ II _____ L--+ __ II __ 

~+ I+46l-60 H _~ 
+ 715(/9'" 

•• H _ + 0-102 

..... _+ 1·2 

H" _ 0_( +0'202) - _0201 1 

~_+1+466'67 H _~ L.J + 7IS()<)'66 

.'. H - + 0-202 

'o'"R + I'S I I V .. _+O_59 

H,, - O (+0-202)- .,'" 
H .. _ O ( +0-202) - .,'" 

H _ - Ill8-16 
+ "509·66 

•• H __ O'OI9 

'0',, __ 0'149 

R (0'202_0_019) ' 1 
... H __ 0_112 

'0',, - 0-892 I '0',,_ 0·708 

H,, _ ( 0.202 + ( 0-476) ) ><1_+0_452 

-19015-4~ 
_190IS_<46 

H _~ 

. _ H _ _ O_166 

v .. _ + 0-794 

.l.- 9070-5 
H _~ 

H _+0_127 

H,,_O (+0-127) _ _ 0'127 

H,, _ O (+ 0-127) __ 0_117 

.'. H , 

'o',, _+ O_()<)) I "" - , .. , 
H._ 0-09_0 _ -0·09 

H,, _+O-()<) 0 _ +0-(l9 



< 

1 
TABLULATION OF BENDING MOMENTS AND REACTIONS (..: . TONS AND TONS). MAXII'1UM CRANE REACTION ACTING LEFT-HAND SIDE. 

c 
I ;:. 

~v 
+ ( HAXII1Ut1 COH8j NED V -.~--

, "" 

'" , 

TABULATION OF BENDING MOMENTS AND REACTIONS (FT. TONS AND TONS). MAXIMUM CRANE REACTION ACTING RIGHT.HAND SIDE. 

IA-------------*'l 
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FLEMING B R 0 S . STRUCTU R AL ENG INEERS , 49 BA T H 5 T R E E T • GLA S GOW . C. l. 

TWO·PI N RIGID FRAME DIMEN SIONS AND C RO SS SECTION 
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I ,. 
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_"'-'''·r·o' ;:;;.£ ~ , , ." .. "'J - r.;-". .......... . .. j • • " 

i ! 
(t"!!!:!.!!"" 

~~'= • 'r 'i::I:t "--• =r;- lit . ' --l ~ e-", .• • .. • , , 
~!::.:'':'' ';:l.. !; • , 

!~o 
, 

.:J~i ', ' ,.....,--, 
1 ,-

• ~\F I· , l· ~, , ~~ ~~ ~~ i 
.. :.lll:. ">f! --. , 111' 1 

, 
-~ 

r--~l.j.flo , . . 1""-'" ~, ,. . , 

L 
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I 
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~"F 
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>1< i 
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~. r-: 1 :>1' '; I ~-'-

v'-'" ~~ 
~ .- --.. ' 'w .. 'w u.' 'w ,~ 

~ 
c~oss $( CTK)I'< 

I'" ~ ~"'6'S~N '"!!,' ~ '!.!!. ,.." .......... -
0;,. ••• ~'I.'" ~ ...... ,1 ~ •• 

, .. ..... ..,. , --



FLEMING B RO S. 60S 

&.oc u p61nc ,. '" ac .. ya leyel all .... ri ..... tal 
Jorus 1M ........ d.1I point aM .h .... n H han 
to boo d_u<tH-in ,M ..... the <r ..... ~ ..... c 
at Gan.,., Ir1l<k ••• nd Hod""'tal ComponeM 
01 uy .. Su<don load, 

, .. H_ I,,,,_o-09~O<I8 _ 1'699 Ton. 
,', Ol .. u Axl.1 Forco (from H) _ I,,99 x >'0122'1.' 

_ 1_,".0-9270 
_ I'S7~ Ton. 

01"'01 A.lal!'(lre.od .... o Vonleal Th .... n (," Fl •. I) 
_ v .In " 

V .... lcal Thru .. at P;n _ 7-o61 Toni 
Bu •• Im;~rl, u p61nt" Lo abo_. Gan.,., l.v.l.nd 
boo,....d V.rllcal Componen. 01 Suction, 

.', ~_H)"_4·+t+1)(l5_1·67e Ton' 
,', Ok..,. ""lal!'(l,co (Irom V)-l'678 x lin 22' 2' 

_ 1·678x0-17SI 
_ 1·005 Ton. 

Total Combl"" Olr." Axial !'(I,co on.h .Iop.. 
In, poOrdon 01 frame at poln' " .. 1,514 " I«IS 

_ 1·579 TOM 

ChlKk to find 01 .... ""lal Fo ... In fra .... u 
Uv .. on Ve .. ia.ll'onion PalM" 
01_. ""lal !'(Ire.o (Irom H)-I",. .. ..". 90" 

_ 1·6,. .0_0 
01'10<' ""I •• Fo ... (Irom V)_1·678 •• I" 90" 

_ 1'678 . I 
_ 1,'18 Ton. 

,'. Total Comblnod Olrec. Axial For .. on .he 
V ... lcall'or.!on 01 fnme a. 1'01".,. 

_ 1'619 Ton. 
A.l·'71 To", Ia .". , ....... I .. m. hu .0 boo 
dal,nod for .. me. 
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ACKNOWLEDGEMENTS 

The .. 11"" <Ieln.nu 11"1 dl .... m outlln*<! 
0 .. I>".e .S7 tndta ... the r,,,ul .. m'nu for ,ood •• nd pos •• n,., lin"" .... U, .. ,ht t,ad: 
luy" by 'he Mlnlo''l' of Trall.port 1918 ond 
all be .... ...,haMd f ...... H.M. SU''''''-'l' OIIiu. 
E.odt rallWllY company hat. ho ....... I .. Own 
1""lyld...J requlrem.llts whl<h oo"",lIm"" dl«e, 
from ,III •• und.ord. and I, '" Impera,'" thlt 'M 
railway comPlny be <00"1 ... 1 .... belo ... n, oIof! .... 
I.t oI .. l.n be drawn up. The L.M.S .• lor In_ 
... n« ..... w In.l" ,h .. 'h' dlme ... 1on of.' 7" 
from rail 1.0 'au 01. IItW ....... «u ... be. mini-
mum 01 S' I" .I,hou,h ,hy probably would 
ollow , h. 4' 7" .1 •• to ... m,ln In the ..... 01.11 
UIOlln. OI ..... «u". for .. ".In ,ood. , .. d. 
olIO ,he, ml,h. won •• wid .. 'Plein, ,un 
" 0"" bat .... n the rail •. 

On ~ .. -406 ."" <407 ..... hown ,uper. 
'mpooM load. /or Il00... Th_ PAl" ... 
.......... " Irt pe<m' .. lon 01 'M Cool.. of 
Practkt Comml"H. Copl .. 01 .M Cool • • 01 
",hI.h ,h. <rown copy<l,h. I, <_,...ed, an be 
obu'''''' from .... 8rlll.h Sund.rd, ''''01 .... 10,1. 
11 Vl ...... lo S ....... london. S.W. I, fn,""". 
Prl« 1,. PO" IrH. 
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ALPHABETICAL INDEX 

A 
ANG LES 

Dlm.nslon •• 
AJa..m •• 
AJ Standi I"". (Welded) 
AJ S.ruta (Sln,I.) • 
AJ S«Utl (Double) 
A. TI .. 
W.llh" 

A"EAS 
OIel« ... 
Of Compo ... n. f'aru ISH Pia •• 

Clnlen) • 
Of flu, .. Is.. 1'1, •• Clnlen) 
Of Hoi •• 

AST"AC ALS 
0 .... 11. 
Span •• e.c. 

IIASES 
Slab 

IIEAMS 
'" Anlln 
C.kula.lon. 
Con...alon. 

B 

DI ....... lon. ond Prope"le •• 
Fonnulu • 
TlmlMr 

Sa'. Load. 
Sln,l. )01 .. 8 Ton. 
Sln,l. )01 .. 10 Ton. • • • 
Sln,l. )01" Compound. 8 Ton. • 
S!n,1e jol" Compound. lOTon.· 
Doubl. )010. Compound. 8 Ton •• 
T ... blelol" Compoun4. 8 TOfI. 
Top flan,_ PIa.M )ola. 

." ." 
Ul-UJ 

""-,,, 
J64-367 .. .... ,. 
,...,~ 

)61-36J 
J41-14) 

'- . 
k- " IG- 41 
O<-'ll 

«- " -" non 
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• r:AMS--<Ofl .. ......, 

BEARING PRESSURES 

BOLTS 
DI_n.lons_ Sa!. 5, __ 

Ty, ..... aa"tl, I."h., .«. 
W."hu 

IlIlACKETS 
801,0<1 
E><lImplooo 01' Rl ... H B .... ck ... 
Moduli V.lu .. 
", ... 0<1 
W.ldtd 

.,UOClE RAILS 

• . 5.5. L II FOflMULA 
IIEAMS 

BUILDING MATERIALS 
W."ha 

BUTT WELDS 
Oeo"" .'o" Sy",bol. 
Sof. Lood. 
....... 04" ... -

CAn , .. c 
CENTRES OF PUII.LlNS 

CHANNELS 
Dlmonslon. and Pro~rU ... 5.,. Load ... "am. ,,-
lO T ..... 

~Stand.lo ... 
Sln,l. Channe' ... 

'0' 

31<4-315 
]20-)22 
31(...31' 
>OW" ,.,..,,, 
451-45] 

))8-)41 

......" 

..... " ." ""-"" 496--197 

Ul-Ul 

." 

352-35<4 

1~ 8) 
~" 

110-1iS 
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CHANNELS--comi_d h,t .. 
O""bl. eMnnel. (Toe. au.ward) 116-119 
Doublo Chlnn.l, {Toe. Inward). :UO-lli 
Double eMMII. {Toe- low.n!. 

W . IdH) _ • • _ SOl-SOl 
Double Chan ... 1 CompO""'" m-ll5 

CHEQUE!! PLATES 190-191 

CIRCLES 
Area. -

COEFFIC IENTS FOR RIG ID 
FRAMES 

COLUMNS 
Hollow ....... nd 
SOI\dR .... n4 

CONCAETE FLOORS 
CONVEtUl0N 

POllnd. In Oe<lm.l. of. Ton 
Ton. Into Pou .... . 
Poun4. to Kilo' ........ .. 
Kllol"''''''''' to Pou ... 
F_toMI ..... -
MI'," 10 F ... -

CORRUCiATfO SHEETING 
o.b'I. 
Sh ... FiJ<ln" 
$1 •• of SI>Hu 
W~,h .. 

CRANE 
BrId", ... 11. 
Gird .... 

CRANES 
EIIKU"ic T ... ~.lllnl 
~T .. ".lIlIn •• 

CRUCIFORM ANGLES 
A,S,,.,.<o • 

,"-<>, 
." 
". 

'" m 
'" 
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o 
DECI ...... L ... ND FRACTION"'L 

EQUIV ... LENTS OF 
C"'UCE THIC KNESSES. 

DEFLECTIONS 
Of ClMoqu.r Pia ... 

DET"'ILS 
..... rq.l • 

.... ;;, Con...wo... 
801t..:! ond 11.1 .... . ..:1 81"l1.h .. 
8. kll. Rail. 
Purlin. 
1"'11 ... , CI ...... n ••• 
Rool ond Sid. Shu"n, 
SlIdl"1 Door • • 

1:::'. ... ='. 
T .... . 
V.n.IIa,lon • 

~:L":dl~~-= 
DIMENSIONS .. PII OPEATIES An,,- and T_· 

C ........ 1s • _ 
C ...... Concry Clrde .... 
Crill., .. .. ,. 

DOOAS 
0. .. 11, 
Sandlnl' Ind W. I,h .. 

DOWN PIPES 

E 
ELECTII.ODIS 

Num". ond _Iflon 01 ...... 
II!ND STANCHIONS _ 

m 
lS]...JS<I 
144-345 
)56-351 
346-35 1 

.. ... " 
'" 
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I!---«Min* 
EQUAL ANClE STRUTS 

ISln,' •• ) -
Ooubl.) • 
Cruciform) 

IEQUIVAll!NTS OF CAUCE 
THIC!l: NESSES _ 

EXAM'lES OF RIVETED 
BRACKETS 

FI·F} T, 'BLlS 
FEET TO METERS 

F 

FILLER JOIST5-8.S.S. 19)7 • 

'" ,'"-", 

...... . 5. 

'" 
It«! .U-'4' 

FILLET W l! lDS 
o.s"'ipd o n 
0. .. 11, 
Sal. 1.004. 

FIXINUS 
S~"" _ 

FLASH INC 
lad · 

FLATS 
5tH' S~ .. u 
W.It:hU 

FLOOR AND ROOF LOADS 
FLoon SLABS 

Cu. In Sllu 
P'KlII' 

FOAM SLAG 
5,1. load •• nd Wel,hu 

FORMULAI! 
Ban" _ 
R"kl ........ 
Slab 8uu _ 
TrI",nom • .,lal -

..... " 518-520 . ...... 

'" '" 
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~,..., 

FOUNDATIONS ........ 
Soft a .. rlnl ...... u .... 

FRACTIONAL EQUlvAUtnS 
OF GAUGE THfCKNESS IES • 

FRACTIONS OF A FOOT 
FRAMES (PORTAL) 

eo.fllcl.nts 
Exampl.. • 
formuLa. • 
N" .. ~ U,h. Roofs 
RId,_ Roofs 

GIRDERS 
G,nU'}' 
PI •••• 

G 

GLASS THICKNESSES 
WEIGHTS · 

AND 

Pqel 
,~. 

'" 
'" 390-391 

,....,., 
nJ..111 

." 
GLAZING ASTRAGALS 418 
GLAZING LEAD FLASHIN'C;· 418 
GRILLAGES 

Sole load. ond Olm.rulon> • 356-351 
GUTTERS ANO DOWNPIPES 419 
GYRATION 

ll.adilof ~I 

H 
HANDRAIL TU81NG 417 
HEIGHTS 

Rallw.y 457 
HOLLOW ROUND COLUMINS 214-217 
HORIZONTAL ANGLES 417 

INERTIAS Is.. Momcnl} 
Of Pia... l6&-379 
Of 1'1& .. Girder Parts • lU.-311 
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J 
JOISTS 

Dlman.lon. ond "",p.rel ... 

K 

~,. 

3<\6.-351 

KILOGItAMMES TO POUNDS 395 

L 
ll&-J.oll ." ..oj, 42£1-0419 

L IB VALUES •• 5.5. In} . nd tHO 
LEAD FI.AS HING GIRTHS 
LENGTHS OF RAFTERS 
LOADS 

Floor and Aoof 
W",on 

M 
MATERIALS 

Bulldln, 
MENSURATION TAlUS 
METRES TO FEET 
MODULI VALUES 

For Rln .... Bndln. -
MOMENTS OF INEII.TIA 

Ant,r .. 
Cllanub 
/<>1." _ 
1'1 ... Gird., ...... 1'1.,.,. _ 

N 
NORTH LIGHT ItOaFS 

Tru .. $Q.n'linl' -

NJM':I:~ 'g~Id:~~RODES 
NUMBER OF PVRLlNS • 

o 
OVEKHEAD TRAVELLING 

CRANES 
['-<trle 
HAnd • 

.....c, ,., 
'" 316-319 

"'-", 
78- 8l ,. . 

Jl6-l17 
368-]7' 

411-413 ,,...., ......., 
~, 
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p 
P!.ATE GrRDEItS 

Areas of Component Parts 
Homen'" oflnorda of Flan,. An,'" 
Momon .. of In, ,,'. <>1 Flan,. and WebP,,," _ • __ 
Momonts of Inertl. of Hoi •• 
Sune .. ..! FI.n,. A ...... 

PLATES 
Ch01lu or.,j _ 
W " ,hu per foot 
Momonts 01 In.,,'. 

POSITION OF RUNS FOR 
ELECTRODES _ 

POUNDS IN DECIMALS OF A 
TON _ 

POUNDS TO KILOGRAMMES 
PRESSURES 

Bearln, on Found. 
Wind _ 

PROPERTIES 
An,leland Tefl 
Chlnnel. 
eran. Gan.ry Glnj . .. 
Grill., • • 
job " _ 
5 ••• 1 Sir'" 

PURLIN 

,..,1. 
lll-Jll 
3l6-J19 

310-111 
11'l-l17 
Jl'l-JlS 

19(1...1'" 
476-479 
368-)79 

358-360 
m 

'" 35WS<4 
1+4-345 
356-357 
346-151 "'-", 

C. n .... . 
D ... i'. 
SaMlinl' 

403 & 41S 
.~ ." 

PORTAl. FRAMES '" R 
RADII OF CYRATION OF 

SECTIONS 4048-451 
RAFTER LENGTHS 403. 428-0429 
RAILS 

arid,. _ 451.-453 
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"-«<>ti,,...., 
"AILWAY CLEA"AHCES · 
"ATIOS 

Trl,o .... m."lal 
"ICID FUMES 

Coeffic ...... "".,.. fonnulH 
Ho"k LI,h. Roofs 
Rid,. Rool. 

"IVETS 
W."h .. 

"OOF Cl,AZIHC 
Oculi. 

ROOF LOADS 
ROOF T"USS 

North LI,k. 11.001 S ......... " 
II.ld,. 11.001 $ .. ",11"" • 

"OUND COLUMNS 
au... ."d eo", 
Hollow 
So'id -

"OUND BA"S 
W."hu 

"'G'D FUMES 

SCAHTLINCS 
HorlwnuJ ... ",Ia 
Purll'" 
1I.1,1d F~m" 
RooITru .... 
Slid'", 000 .. 
Su"chio ... _ 

s 

SHEARINC AND BEA"INC 
VALUES l.l7.1td If.., 

SHEET FIXINC DATA 
SHEET FIXING DETAILS_ 

617 

h, .. .. , 
382_384 

""-'" .. , .... , ...... , ..... , 
53-557 ......., 

." ....." 

412--41) ...." 
=-m 
2H_lJ7 
"..'" 

." 

'" 
." ." ,"-", ....." 4»-421 

414-415 

,,,-m 

'" . »-<U 
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'--' .... 
SHUTS 

Corrv, •• 1d _ 
Detail. 
5' .... W,,!hlS _ . 
Fla. ,",, Wel,h .. 

SIDE RAILS _ 

h._ 
414-4l6 ,"-'" 

'" 424-0116 
D' 

SIDI! AND END STANCHIONS ~I~IS 
SINGL! STOllEY BUILDINGS 
SLAe lASE FORMULA 
SLAB BASE THICKNESSES 
SLAB CAfOS& BASES ILS.cau.) 
SLAIIS _ 

"" . .... 
SLIDING DOOR 

o.LI'/' 
SLIDING DOOR SCANTLINGS 

AND WEIGHTS 
SWINO DOOR 

0. .. 11_ 
SOLID AOUND COLUMNS 
STANCHION DETAILS 
STANCHIONS $In'Ie....... _ . 

$1,..101 ...... eo..._nd. 
Do..bI.IoI... - _ 
Double loI •• Compoul>Cl. 
51 ... 1, Chan ..... _ 
Doubl. C","" ... (T .... o...w1rdl 
Double Chan ..... (T .... Inwlrd 
Double Channel Compound. 
Double An,l"" (W. Id.d) _ 
Do.<bl. Ch.~n.11 [Weld") 

STEEL STft',. 
P .... """ ... Ind Wel,h .. 

STII.!NGTH OF BUTT WELDS 

5ll-514 

'" "'-,,, 
"'"'" 1-fl-14l 

151.-159 
160-183 
1M-189 , ... "" 
210-115 
216-119 

='" =-'" -"" .... ,,' 
STRENCTH OF FILLET WELDS 4111-499 
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s..-c...<i" ... d 
STRUTS 

Eq ... ' ,,~,Ie (SI .. ,Ie, 
Eq ... 1 ,,~, ... (Double, 
Eql<Oi ..... ,1 .. (Cl'\lclK>rm) 
T .... _ 
U~ ...... I ,,~,Ie (SI .. ,Ie) 
U~ ... u.1 "n,'" (Double) 

SQUARE BARS 
Wel,h .. 

TEIS 
O,_~.1on1 
.... $""1> _ 

TIES 

T 

A~,--Holes and haW ..... • 
.. a""'n, I., c1Hucted 

A",I_HoI .. d ..... cted 
TIMBER BEAMS _ 
TRAVELLING CRANES 

~'.ct,'c: 
Hand -

TRIGONOMETIUCAL FORM· 
ULAE . 

TRIGONOMETRICAL RATIOS 
TRUSSES 

D.ia,h 
Scan,lIn" and W.;,h .. 

TUBING 
Hand ... ;! 

TURNED AND FITTED BOLTS 
TWO-PIN FRAMES 

Co<offl<l.n" 
ba"'pl .. 
Fo,m .. l.. -
North L1,ht Roofs 
Rid •• Roofs 

TYPICAL DETAILS OF WELDED 
CONNECTIONS 

"" __ m 

'" m 

"'-'" .,,-­, ...... , ..... , 
SlS-S57 
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U 
UNEQUAL ... NGLE STRUTS 

(Sln,lo) 
UNEQUAL ANGLE STRUTS 

(Doubl.) 

V 
VENTILATION DET ... ILS • 

W 
W"'GON LO ... DS ... ND SIZIES 
WEIGHTS 

::",100. <n 
~74--47S 

IrId,. 11,11,· ~5l-4U 
1 .. lIdlR, MI, •• I>!. 466-47 1 
eor""atod S .... ts 424--4U 
flats • 476-'179 
flU S'MI 5hMts • l85 
Foam 51", 486 
Glo.. • 418 
1I1~.ts · ~I 
lloofT",_ 408-411 
kourtd, 473 
51Idln,000.. 421).<111 
SquarH ~71 
5,_1 Strip • <48l-'18S 

WILDED ... NGLE ST ... N C HIONS 
(Doubl.) S04-S05 

WELDED IR ... CKETS 
Exampl.. • • 514-517 
51" load, • • S06-S 11 

WELOEO CH ... NNEL STANCHIONS 
(Doubl.) 5Ol-S01 

WELDED CONNECTIONS 518-520 
WILDING IUCTROOES 

Number Irtd pooltlon of ",no 
Proc.du.... 494--491 

WELDS 
lun • 
fill., • 

WINO PRESSURES 

"'-"', . ....... 
." 
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FLEMING BROS. 

SUPPLEMENT 

Owing to a number of requests, 
the following data Is now In­
corporated. 

Safe loads on Welded Brackets 
additional to pages 506-513. 

Stresses and Bolts relating to 
the Trusses outlined on pages 
408-411 designed to B.S.S. and 
Codes of Practice Committee 
loading requirements. 

Safe Loads on Bolted Brackets 
based on Concrete Beam Theory 
(additional to pages 31·t 315). 

Safe Loads on Compound Struts 
of Double Channels. 

Safe load on Timber Beams to 
l.C.C. Stresses. 
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