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’ Prefuce;M

‘The principle of stendurdization of methoda

of designing individual members may: be adVant.gecuoly
npplied to structural frames. thou&h the complebed
buildings may ﬂiffez widely. ”mhe atructursl memoers."
of oourae, can not be made uniform fov sll buildings nor
would that be 6esirable or even pcsbible. The prectice
of stendardizing- generrl methods of daaign and. detaila
however will snve both Lime &nd. money for the cliewt¢
Elem@nts of structural uheory'shculq_not be disﬁeggrdad
to schieve this end, but rether cémbined with"good prnot-
Lo, : S ~ e : ,

_ 3 The ﬁajbrity éfVﬁﬁé15truc£hrgl probiem§'in the
usual b?iléing,cﬁn reédily'ﬁe"solved by’thé use of tzbles.
‘The designer should ﬁlwéys‘ée”famiiiar With'ﬁhé‘deriv-t
ation of tﬁe”mathematic&l‘fofmulas~necesaarj;to devise
these tebles so their 11mitltions cen be anpreciated.

The recent stsndsrdization of structuxul shppes and
eliminstion of unnecessary ber sizes has permitted the
“tables to bé roduced éonsiderably. The tables, however,
do nbt covof ail,the’combinatians.of stresses permitted
by the various building codes, but follow the recommends
etlons of certgsin national socleties mnd the United
Stnten Depsrtment of Commerce. The metter of sssumptions
- of lozda wili_not‘be discussed since that is governed

by locel building codeg.



The‘manner'ofvpf&aenting:atrucéurﬁl“deﬁiSﬂﬁ'
oﬁ drawings”diffeﬁé somewhat amdng eﬁginee?s, bﬁﬁ,thqaé
. éﬁown mre”geﬁérglly'acéegted1a$“good‘pr&dtice;PJThe'de~
‘tails perhaps zppear obvious but ere intended to illus-
trate obmmon(fahlts‘and'the‘preferéed'solutions; Cbm—‘
pliceted struotural designs are combinatisns of many
rélatively simple detsils therefore coreful attention

should be given to all the minor ones.
CARL E. PAULSEN

Alb.ny, New York

April 192582
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‘ The practical aspects of ﬁhe.bfdinary %l"(‘
siructmral dé@ignlaré)ao numeroué,ihat.each[strudﬁure‘
is an individurl problem..'"he final result depends on
the skill of the engineer and the nature of the projects
on Which he has been‘angaged, atructural designs

are therefore rather'indiiidual., The views presenteﬁ in
thiavthe@is'can o§1yrccve£ the most commen problems and
there will preb&bly‘be"aéme éifférehce of'oginién’ma'&o'
the degree of prectlcablllty, The ideal condition is
the agreemenb of prﬂctice with theor% but thi ié not
.always prnctical; ‘ |

The p:'oggiéess‘,‘ of building c}:ﬁ}isprgcﬁi on is oon-

tinually upsetting any previously sccepted pracdtice and
~cost of materinls and labor hes & decided effect on
sﬁructurﬁlVGGSigni; The @rééent#fréﬁd‘ié}to’feﬁucc field
work wnd substitute”mhdﬁ«fﬂbricgtéd members. The bene-
fits sre obviouﬁ‘but the most significant one is uni-
formity of produét.' Shop febrication hns inddeé .
'brogre@sed to the extent that certain classes of
buildings ere ertiraly fabricated and are simply.
ereetmd in the field.' These uuildings however ore oaly
semi-pcrménent warehouses and small factories. The mr:-
jority of bulldings fortunstely for nféhitects’and‘

engineers still must be individuelly designed and ore

)



not adaptable to étnnd&rﬁiznticn tolauch & degree.
| The following1tﬁbleé haVefbeen'devf56ﬂ~p:ine
‘ éipaliy for ée&ign'@urposesg"but mey élao befuée@'for.
,inveatigatiné'atrééseé‘1n existing*éﬁrﬁcfurél"Mehbera.
The dets is preqented in ttbula ’m’riihefithah‘curves
gince there is less’ poasibility of error “in practicul
use. The stresses &dopted for these t bles may differ
from the requirementa ‘of some ‘building codes, but,
are in gener:1l use by most’ designera. ‘The structurclv
steel induatry hua agreed on o certain strens which ia
widely accepteé by‘building codess Aﬂaumptians gover:=
ing the Structurﬁl;desigh*ﬁQVé“béén"élimimétégréﬁd”né 
attémpt*im‘made to restrict the'designér'S“iﬁgenutty;”
 The use of tables should ”‘actu‘ally‘”fréié his mind from
tedious details and afford the time to simplifylﬁﬁe;";
structural design. Thé%fgbies'havé“beén’arf&nged in  .
the usuzl order Of‘pfepa¥ing”&"sﬁrué£ﬁral dami@n.“ “
The t:ble on pngo seven gives. the allowable
unit atreaaea of ateel cclumng subgect to an axinl

loed snd ias bosed on the formala-~(g: 39~Q99
' ’ﬂf’ oLl Lw».~”*~
- 18,000r

which 15 preaented by the ﬁmeriogn Institute of ateel
Construction. Thelapplieation of the trble is quilte
sinple and the following exeﬁpla shows 1ts use in cctusl
design. The #xisl load is assumed to be two'bundréd'
fi"ty thousand pounda and the unaupworted length 1@

fourteen feet,
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F}LLOWﬁﬁif UN/757"££55£5

4 | eo| ot| 62| 3| 64| es "ee. ¢7 | ¢8| &9
0 15000, | 14976, | 14832, 14748.|14663.| 14578, | 14493.|144017, | /1432).|14235.
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2AFL LOADS IN THOUSANDS OF FPOUNDS

wla la Urscpported lerngth im Ffeei
S CF - -
' @ 7| 8 F N0\ \rz| 3|/ |/5|/6 /7| /6| /9|20
/3 | 127|835 z6./ 24.z|22.2|z0.3| 183|164 |14.5 ‘ ‘
77 | 1.63V0.94| 35.6| 334|3/.2|29.0|26.8|246 224 zo.zl,
/5 | 2.23| 739| 37.9|35.1|32.3|29.4|26.7|24.0
zo | z.08| 989 49.2|40.1|43.1|40.1 |370|33.9|30.9|27.7
24 | 347 1z73| ¢/.8|58.5|55.3 | 52.0|48.8\455 |42.3|39.0|358]|32.5
29 | 3.69|/595| 75.6| 72.0|68.6|652|0r.7|58.2|547 | 51.3 |47.8]|44.3|40.7|374
3¢ | 4.30|z00/| 72.1| 86.3|84.6|808|77.1|73.3|69.6|65.8|62.1 |58.3 |54.6|508|47./ [43.3
49 | 5.58|2889|/283|/124.2|120.0|115.8|111.7)107.5|1034| 992 |95.0 |90.9|86.7|62.6| 784 | 74.2 | 70.1 ‘
4 | 6.92138.74|/60.0\1614 |1569|152.3| 1478|143.2|/136.6|134.1129.7|125.0|120.5{115.9 |1 114 | 1068|1023
8/ | 840|50.03|211.] |zo6.1|20l1|196.1|19/.0|186.0|/181.01175.9|1709|/659|1608| 1558|150.8 1458 140.7
100 | 997162.791259.2|253.6|246.3| 242 8| 2374 231.0|2265|221.0|215.6|2 10.1 |z0%6|199.2 | 192.7 | 188.3 162 8
/23 |11.91 |7886|319.11313.1 | 3072|3013 )| 2954\ 2874|283.5|277.6|27/.6|265.11259.7|253.6| 2479 | 241.9|236.0[
169 |/4.58|113.10|421.9 41544 08.6|402.3|3 95.8]|389.2|382.8|376.2 |369.7|363.2|35G1|350.1 |343.6|337.] |330.6 |
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The Ffollowirmg ermpirical Fformeila coas csed (o competing . -
Fhe safe loads Ffor Fhe @bove corcrete f/'//ea//:/}ae colcrrmrs. .

P=( Ot 123,)1600- 24 C—f—/ | 4’//77‘/%07( /6*/7;7‘6 egcrals 40 drarrmeters.: o
P=Sazrf= /000//}7/004/00/5. : S SRR ~
A=rFrec of ste=/ 117 sgciare 1r7c e

A =PFreca of cormcrete 17sgcgre imches. -
L= U/?;cx/o/aaffea//exyg/é ofcolcrrrr i frrcles.
o= OcrFside diarmeter of colcrrrmrm irr /rches.

W=W€/g/7/ of colcirrrrz /'/7/006//70/5 a'//'nec?/j(oo%. ;
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Assume 10" }164,;4 least r = 2.38 A= 13.81 } %628 =70.5

-f" 14105 P = 14105 X 10.81 = 266, OOO# The ‘column first

o assuned is adequute.

The table on page eigbt covers the safe ax1al
ldads‘for concrete flllgd pive column and is computed
frém an empirical formula based on 1éboratory tests.
Proper column sizes can be sélected directly from the
table if tne'¢x1al load and the unsupported length is
‘known.‘ The section of the’ shaft if ideal and this type

of column has been gaining a wide use since the develop-
ment of arc weidiné. ?he detéiis on pagé nine illustrate
se%eral appiications of this type of cblumn. .The section
Loﬂ ‘the ohaft is relatlvely omall conslderlng the carrying
ccpacity and is ponular in small bulldings since it can
readily be concealed in- the partitlon.

The ‘table on page eleven covers the load value
of Wall bearlng plates to be placed at the end of steel
beams supnorted by walls. - Plate sitzes can readlly ‘be se=
lected if the end reactlons of the beams and the wall
‘material is known. The width of the plate'will depend on
'the’thickness bf the Wal1 or pilaster. The edge of thé
‘plate should bevflush with the insidé facé of masonary and
the‘opposite edge of plate four to five inches from the ex-
terior face. The{platé may extend ehtirely'through in-
terlor brick walls. The end of beams sﬁould rest on the
entlre width of the plate. Thefthickhess of the plate

can be determined by the .tablescon pages twelve and thirteen.
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LOHD VA’L Uf OF ﬁf&@ //VG PLHT /55

1.5/ Un/fl,cac/oo/ﬂason/*g -1
S ¥ed Arecr - ~ —
| , _:_.n/oo.#” z250%7" |500.%7"H

4" x & 247"  z400% 6,000%| (20007 ]
4 X8 32, 3,200, 8000, /6,000, _|
6 X & - 36. 3,600, 2000, /18,000, _|
6 X8 48, - 4,800. /2,000 |. 24000, .
6 X 10 60 &, 000. /5,000. 30,000, .
e X112 72. 7. 200. /8,000. 3o6,000, |
8 X8 o4, G, 400, - /o,000. | 32 000. |
8 X /0 80. - 8,000, 20,000. | 40,000 |

8 Xz 7 6. 9 600, 24,000. |.. 48.000. |
E X 14 /12, /1, 200. 28,000. 56,000, |
8 X 16 /28, /2,800, 32,000. 64 000. |
/0 X /O /00. /0,0 00. 25,000, | S0,000. ]
JO X /2 /20. /2,000, 30,000. | 60,000. ]
10 X 14 /40, 14,000, 35,000. 70,000, _
/0 X (6 / 60 /6,000, 40,000. 80,000. .

/O X /8 / 80: /8,000, 45,000 | 90000.

/0 X 20 2 00. 20,000. 50,000, | 100,000, _
/12 X112 /44, (4,400 36,000. 72,000,
/12 X 14 ] 68. /6,800, 42,000: 84, coo. |
/Z X 16 /92, /19,200, 48,000. 76,000,
/12 X118 | Z/6 " 2/,600. 54, 000. | 108,000, .
/Z X20 240. z4-000. 60,000, | 120,000,
12 X 22 264, Z6,400. ©6,000. | 132,000, |
12 Xxz4 | 288 28,800. | 72,000. /44,000'. ]

/00, Laac/ beanng 7‘/ /c’/ Fortlard. C€/77€f77‘/770/‘7‘a/-)
250, Er/c,é, (/’0/'7‘/0/70/ cermernt /770/'7‘{0/'}

poYolo) Cb/? cre;‘e(z 000 #0/7 46ddy 7‘6.57‘}
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BEARING PLATES .

| - Fle
i ‘ ]
*("1 - ]
. , =4 _L_HT_.Z_,
=F M2
£ s 52
L e B L Le BB _ £ .
M, Tz TFZZ T T8 T s ‘5(1‘5)
L= co WL |
" < U yv 2
oL FWHE coWL(L-8)
A2 wl(r-8) Lp) o AfF?
3 4 L(L-8 = EPE
sz _ 3wl (-8 e
e /3w4(4~5),
45

‘ o - n | "

VALUES OF "L(L-B)

Thickmess of p/ate i/'rm inches

Bl lpla| |1 /é/4./%/<z/~%/3/4/%z
/00. |338]00.0{93.8|/135.| 184.|240|304|376.|454|450|c35.|735.|845.|7¢0.]

250.0135|24.037.6|54.0| 73.0|96.0122.| 150,182 | 2106|254 294 338.| 384-
500.16.75|12.0{/186|27.0|368|48.0(6/.0|75.019/.0|108.1127.1147.1169.|192.

cl/

| ws= /00 Aoao/ be’ar/mg #rle( 7 Pon‘/apo/ cemer»‘mom‘a/j
- wws=250. Br“/cé.(/oorf/c?ma;gemen% rortar)
‘ w =500, Comcrefe(;’ooo or 28day 7‘657[)



. BLARING PLATES ~-

. @

Y el s 12 -
, oy

o

2= Tofa'//aac/or;/o/a%e /77/0 ocrrrds.
L=Lerngtt of p/late /7 inches

W =W/id?h of plate i /rches. _

B = Widtb of bearm Flarges (17 /mches.

A =FPArea of/y/a/'e e Ssgcrare Iroches,
w=Alfocwe ble presscre o rhe mrasornarc
. e sgaore 7o e
At = ThickressoF plate /' inches.

£ = /8000 /000/70’.5 a sgaare rroch. |
M =Mormerr# ffor,one',/}?cb'w/a/fﬁ ofp/a/@'wx Ex £

. o '“w[-:zy , - | 1

'M‘T“szr,wﬁ-z‘ o gz ‘ :

o= £ = Zeovo = (Ore irmch coidth Of/D/afc?}:

pi_ ewfEr  wER L fwFEZ .
36000. 6000 : zooo. |

I VALUES OF E"/IN INCHES

cor | Thickress of plafe it inches -
AR TIRRARARARA IR AP
100. |3 |3%|45|5%|c%|7%|8%| 9%|10%|11%|12%]/3%| 14%| 15%
zs0.|1B|2%|3%|3%|44|4%|5%| %8|l 7%| 8 |8%| 74| 7%.
500.|/ %] %|26] 2% 5 55|95\ 754454 5% 6 |6 ] 7

w =100#Lood bearlm g File( Portlarnd cermert rrorfar):
_wx’:"250.'# Brick (Por f/orﬁo/ cerrmernt rrmor /ar/
25007 Copcrete2000%0rm 26 dog Fest)
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The secand toble of the last two is more widely accented
znd is the simpler to use. The thickneﬁﬁ can ‘be qeleot-
ed direatly if the projection of the plnte beyand the"
flanga and the unit be&ming stress on the mpsonnry 18'
known, | “‘ | | | | | '7
: k”Thé“ih&iViéﬁéi’stfudtaf&i“éteél'membefé ere
o fastanad together by either riveting. bolting or weldxng.
”“The riveta have recently ‘been classlfied ms power driven -
‘and hand driven instead of ‘shop or field driven. fThe'"
'trbla on page fifteen gives the stress V&lue of rivets and
7-'bolta under Vafious cnnditions. The designer need only
‘.know th@fatreas in the mamber énd‘théthpe'afvconneotion~
- to determine the numbar of rivets or bol%@ requlred for
'NVaricua diameters. ‘The éiameter af rivets or bolta o
should be uniform if pm@&ible throughout the atructure‘
The oonnectiou»ahould ba.deaigned so‘the rivet 1a npt=sub-"
jeot to bending stresééé“butfahear”and‘beﬁring bﬁly; ‘The
table on page sixteen gives the recently acceptad values‘?'
;;r weld fillet and thia type of oonneaticn 1s gaining _
favor. The weld muat be propartioned so thet tha streaa o
. in the member attached-ia‘&xial. The~dependibility of‘
eleatriealyweids dependéfgunaiderably'on~the skili dfv
the opermtbr and fof‘thﬁt'ieadan maﬁ& designéfs vre
','hesitpting to adopt welding. | |
" The uaual design of a truss assumes that
the atresmee mre concurrent, yet it ia surprising how

often this asaumptian is lgnored when the Joints are de-
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BOLTS IN LEAMED HOLES

POWLL DAL/ \/EN ,2,/\/57‘5 HN_D TU@NED

UNITSHEAL /3500.

S/NGLE 5562/N624000:

UNFINISHED BOLTS

HHND DLIVEN LIVETS GND

Livet |Sirgle Thickress of plate . -
size |shear| % | 4" | %] %" | % | 2" | %' | % | T2
5" | ze50.| 22 50. | M
%" | 4/40. |z810. |3750.
4" | 5960. |3380.|4500 | 5630, i
%' | 8/z0. |3940. |5250.| 6560.| 7880. i
/" 10600, |4500. |000. | 7500. | 7000. |/10500.
CUNIT SHEPL /3500. DOUBLE @E/‘)Q/NG.B’OOOJ
Livert |\ Dowble Thickrmess of p/are '
s/ze |shear{ 3o | & | % | 2 | % | % % | B | T
%" | 5300. |z810. | 3750. |[4¢70.
%" | 8280.|35z0 |4690.|58¢0.| 7030
%" 11930, |4220.|5630.| 7030.\ 8440,| 9840.|11240.
% 16240 |49z0. |0560, | 8200.| 9840, 11480, |13130. {14770, |
/" 12/2z00. 5630. 7500. | 9380.|//250.|13/30.|/5000.{/880. /8‘750 20630,

.

UN/T.S/?’EH,Q./OOOO S /NGLE ﬁfr‘)A/NG /6000

L.ivet |Single 7 rck ress of‘/a/ar"e
sise |shear] Ju | 4" | % | %" | % | 2 | % | % | %
%" 1 1960. | 1500. | B ]
% | 3070.|1880. | 2500.
4 |4420. |2250.| 3000.| 3750,
%" | 60/0. |2630,|3500. |4380.| 5250.
/" 7850. | 3000.|4.000. | 5000.| Go00.| 7000. |

UNI]T SHEARL /10000. DOUBLE BEALING ZOOOO E

A/vef

Docs b Thickress of plafe . S

|size |shearl 6| 4 | we | % | % | % | Ze | % 4
%" |3930. |/880.| 2500.| 3/30. |3750, _ ]
% |e/40. |2340.|3/130, | 3910, |4690.| 5470. , L -
%" |8840. | 2810|3750 4090 | 5630.| 6560.| 7500.] 8440, ]
%' |/z030.|3280.|4380.|5470.|6560.| 7660.| 8750, | 9850.|/0940./1z030..
/" |/157/0. |3750,|5000.|6250.|7500.|8750.|10000. |11250.|12500.|13750.
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. STRUCTURAL ARC WELDING

DES/GHN 7he s/3e of arg cweld shall be
the co/dFh oF ifs comtact cortb fhe material :
to be coelded The fo//ow/r?y et coeld valees
shallbe csed o Fersionr amnd /'m shear For -
are-we /ded commections:

e/ FrlleF coel/d Pocerdsecr [imea! frrch
Y, 1177 | /5 00,
. Sk, o z ool
., rr7Cl7 Z500.
35 Iroc/ts : 3000
Y Sl 3500:

 The agbove velecios gy be irpcreases Zo/of_afaanf
for car77/.7/‘€_55/'0/7. ThAevalce of electrie rivets

shallbe Fhe valae of #he Filfet coeld cosed
/775/////'0//'@0/ b /ée per/ime terof Fhe cernterof
seckor of Fhe Filletcwoeld The cormmections
shocr/d be os AVrectas /0055/'5/6’ crd Fack
cwe/ds jéa// ot be less Fhar Fewo imches lorrg.

- MACH/NES 7. be cwe /T irg mackimes emp/agea/
shallbe of @ o poroved direct ceirrem Jocw
voltage fope oFa rmake fhatbas beer pre-
Viecis/ey elsed s ciccesstedley orr s treccteral
cwe/dimg. THe armperage ca/::ac/%g shall be
scr Fflcrernt fo overcorme /ine drop arnd Fo
glive aa/egcza/ef"wé'/&///?y hbeat
OFLRATORS 7he ajaéra%ofs‘ shall be
st/ o expef/éf}céo/ err errploged
regalarie, notoccas romalle, om strecterral
wre=cwe/drng. SR

o .Jaoaa/*g /730
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taileda " The figures on pﬁges eighteen, nineteen, and
twenﬁy iliuutrete “the oommon aasea of eccentric jolnts.
5 The atresaas of ﬁhe 1oints in’ figurea ona and twc are not’
'coneurrent &nd subject the memhera to bending in additicn
ta the dlrect streas‘, The additional sﬁresaea due to the
bending oftan are relatively high.g The cannection ahown
v;hy figuraa three and fmur are much better but of the two
the lnat one ia preferred. The cases are rwre when
eccentria Jointa 1n trusaea e“nnot be avoided. but |
then th& extra stresa shoald be consxdérad in the deaign
either by thickaning the ‘gusset plate ‘and’ &ddlng rivets
- or by inoreaaing theuaize of the members.‘ Figures five
and six dn‘pagé'ninetéen’iilustraié rather“Unébmmcn cenes
of eccentrie Jointa. but Gcsaaionally one’ 'is found on &
‘ drawing* The preferrad aonnection is the one shorn by
figura'seven. The knee brace connaction ahowr by figure
eight ias very common but ahould be made a8 shown by
figure nine. The figurea ten end eleven on puge tventy‘ 
again show exrmplea of ecdentrio conneetions and the pre~
’ferred eonneetion is shown by figures eleven :nd thirteen,
The membera of a truaa ahould be aymmetricrl in gection to
avoid~ecoentriq-connactions. The Joint shown by figure
fourteen is eccentric and subjacta the single zngle to
Bending phd thé two tapyénglaa~to~aftwiat. The idesl
connection ia 1llustrcted by figure fifteen. A mémber
oampoaed of two angles is preferred to a single anle

pnd the minimum size member is two engles two end one-
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haif by two and one-fourth inches. The two and dné’half
inch leg is Wide'enbugh to drive a phree-fourths inch |
rivet. N
The Weighté of reihforcéq concrete members’
.must be included in the léads sﬁpported. ‘The table oh
'page twenty-two gives thetwéights of slabs, beams and columns
in‘ﬁounds a linealkfoot,r‘slabs are cdnsidered‘aé-strips |
- one foot wide and the Wéight'qf concrete a cubic foot is.
assumed'to be one hundred'fifty pounds including £ﬁe
weight of the reinforcing 5ars.

The following slab and beam tables aye,based
on the straight line formula. The desigh stresses do

not cover a wide range and are comparatively low. Tensile

stresses in coﬁcrete‘aré neg1ected. The parabolié curve
most nearly expresses the‘felation befween stress énd
deformation and.is,followed where there is a wide range
of stresses such is-in eiperimeﬁtal work. The error re-
sulting from the'use of the straight line forﬁula is
ém&ll and is on the safe side for thé usual range of
design stress. |

Tﬁe slab and beam table gives results in area:
of reinforélng and depth to center line of reinforcihg."‘
The table onﬁpage,twenty;three gives the area of bars ih
square inches a foot width of slab. The size and‘spacing
of bars can readily be determined if the area of the
réinforcing*a foot width of slab is known. The table

on page_t&enty-four gives the perimeter of bars a foot



WELIGHTT OF CONCRLTE MEMBLES .

FPoUNDS A L/NERL fooT .

i *(.'Oé/7<?_5'

25;07‘/7 | . W/'c:/ 71
| Fr7ches .‘é;:"fi??" */a“*/ z
S Swadill § Ssol
45 | sed
B Rt ‘ - 62
65 | o LeZt
) S S R X i
AL e el
B Bosney A : 87
B R 2-n | 74-
ez [  [700F
o858 | /06
L9 = B /123
S /7 Ml ' Vz 51
JUlZiIN oo (125, | 152,
4. T 146 ] 75| Zzo4. ;
fb. | /33, (/67 |zoo | 233 | 267
/8. /50 |/88. |225 {263 |300. |338.|
20, | /67 | z08.1250,|292. 333, |375. |4/7
- 2Z |/83 |229.|275.|32/. (367 |413. |458.|504-
24, | Zooz50.|300. | 350 |400. | 450. | 500~ 600: :
S Z6. 27|27/ |325.|379. |433.| 488 | 542 , | 704,
28 - |233.|292.|350.|408.|4¢7. | 525, |584.| 377
| 3o |z50. |33, |375.|438. | 500. | 5¢3.] ¢cz5. 738.
- 3Z. 0 |267.1333.|400. K67 |533, |coo. (67| '
34, |283.1354.|425.|496. 567 | ©38. | 707. |-
T 3a, 300. |375, (450, |525. | ¢o0 | &75. | 750
38 |3/7 |1396.|1475. | 554,633, | 7/3. | 792.
4o |333.|14/7 |500.|583. |66 7 | 750 |834. |
- 4Z, 350.|438, |525.|6/3, | 700.| 788. | 875

5

14: 176|181 20 zz] z4.[ 26.] 28 | 3o

| mﬂféféqb%o 7 0’76' 2‘6/5 re. Foork af corcre 7’[6"*'5 /50. #



TTEE éfﬂ*t@f:_.ﬁ?? L2 INSQUTELTINCHIS

A LOCT—H f 5 AL -

————

Tt S i3er ‘o*fj"ﬁa::szi:f':/'a Srehbes o T

n'

4ol %el| Le| 28| 0| 40| 50| /0]

-
.

0.20 | 044} 078 | Loo | .23 1.77 z.40\| 3.14 |_4.00

0./7 0.38 1 067 .| 0.8 _1.05 .51 2.0} 269 )| 3,43

o.l15 | 033} 059 | 0.75 | _0.92 /.33 | 1,80 | 2.36 ) 3.00

fe s

0.13 029 | 052 | 067 | 0.82 | 1.18 160 ) 2,09 | 2467

ol2 | 026 | 0.47 oco | 0.74 | Lo | 144 | 1.88 | 240

’

o171 024 | 043 | 055 | 067 | 096 | /.3/ 1.7 | 2.18

’

1 Frc

lolo | 022 | 039 | G50 0.6/ 088 | L20 ]| 1.57 | 2.00

007 | 0.20 | 036 | 046 | 0.57 | 0.82 1.1 A5 185

oo8 Vo017 | oz24 | 043 | 053 | 07 1,03 1.35 | 1.7/

008 | 018 0.3/ | 040 | 049 )07/ | 096 1.2¢ | /¢o

237

0.07. 1017 | o029 {| 038 | 04L& )| 0.66 | 070 | I./18 | 150

=

o007 | 016 | ©0.28 035 | 0.43. | o2 | 085 | LI 1.4/

007 | 0.15 o026 | 033 | 04! | 059 | 080 | t05_| 133

006 | 0.14 025 |03z | 039 | 056 | 076 | 0.99.| 126

‘

Z /2_9, a

006 | 0.13 loz4 | 030 | 037 | 0.53 | 072 | 094 | 120

0.06 | 013 o022 |oz9 |035_ )} 05/ | oe? | o9 | I./4+

0.05 | 012 V02! loz7. o33 | 0486|066 )| 086 | 109 | 138 ]| 170

B ;i/‘a.a P

oos5 | 0.l |o.20)0z26. )| 0.32 ) 046 | 063 | 082 | (.04

o0.05) o0.tll |ozolozs |03l | 044 | ce0) 0779 | 100

ey



LTI T O BAES 77V /NCH£5
2 FOOT W/DTH 0/‘5465_::

S/3e of Bars

/’/7 /mches

0.78

/.57

[.96

“:/4'0 3/8 o f/Z o : % [ 34;_@ % e

I3 | 21z 4.72] 6.28] 8.00| 7.684| 940| /lo0| 1z.5¢| 1600) -
" 3%| 2.67| 4.05| 548| 85| 7/ 05| 945| 1075 /3.70| 1540
u |4 | 234| 3.54| 41| eo00| 588| 705| 8.25| 94z| /2.00| /3.50| /5.00]
L 4% z07| 315 4.8 534| 522 27| 734| 837 r0.65| 11.95] 13.30]
B 5 | 1.87| 284| 376| 480 4.70|. 564 6.6!| 7.54] F60| /0.78| /200
N 5% 170 258 34z 4.36] 4.27] 5./13| c.00| 685] 873 9.80| 1090
Re | 156] z3¢] 31| 400| 39z] 4.70| 5350 ez8| e.00] g.00| 1000
0 o4 144 z.18| z90| 32.69| 3.0z 434 s507| 580 737 829 922
N |7 | 734 z03| z69| 343 3.35| 403| 4.7z 538| &B86| 767 8506
Q 74| rz5| 1.89] z.5/| 3.z0| 3./3| 3.7¢| 441| 5.03] c40| 7.zo| s.00
&(‘3 8 /171 177 2.35| 300| 2.94| 3.53| 443 | 4.7/ @oo0| &75| 7.50|

8%l 1101 167 zzI| z83| 2z.76| 3.3z 3.88] 443| 5 04| &.34] 7.05
g\ g | ro04| 1.58| 2.07| 2¢7| z.el| 3./3| 3.00| 4./9| 5.34| 6o00| G6o
N 194 o99| 149 1.98| 253 247 2.97| 348| 3.96| 5.06| 567| ©.3/]
g 6 | 0.94] /42| 1.88| 240| z.35| z.8z| 330| 3.77| 4B0| 5.39| G00|
\’OI{Z 089 1.35] 1.79| zz9| zz4| z.69| 3.14| 3.58| 4.5¢| 5./3| 5.70
NI | o885 129 17/ 218 213 2.56| 3.00| 342 4.36| 4.90| 545]

il o8l 1.z3] 1.4 z.09| zo04| z4s| zs87| 327 4./7]| 4.¢8| 5.z0

/2 /.15 Z.00 2.35| 275 3.14| 4.00| 450

5.00|

44
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- width of slab and is,conveﬁieﬁﬁ fof‘invesfigating
bond stresses. The present range of ele#en‘bar sizes
allows the designer 2 wide enough range of bar sizes
for désign ﬁurposes.' Thé numbér of different sizes used
in a struéture should 5e héid'to a minimum so &s to
vexpedite febrication, and simplify handling in the field.
The recommended grade of steelkfdr reinforcing bars is
the intermediéte;grade.  This grade possesses a high
yield poiﬁf‘and is,sufficiently ductilé td permit-bend-
7ing.' The numbér of different length of bars should be
held to e miﬁimum énd should be given in multiples of
"three inches;' The lengths.of bérs which musf be exact
should be noted on the barllist.'

The tzble on pege twenty-six gives tke
reinforcing for-concrete slabs and rectangular beams a
foot width for vafious depthé and bending moments. Slabs

are treated as shallow rectangular beesms of some unit width,

-~ usually a‘foof. ‘The arez of steel required.can be computed
by direct ratio. The following example will show the use

6f the table for finding the reinforcing need for condrete

2 2800 a uare inches. Referring to
‘As 3470 * 53v 505 8q ! g
the toble on vege twenty-three we find that ongfhalf inch
squafe bers spaced gix inches on centers ig.satisfactory..H
The ssme type of solution can be appliéd‘to rgctgngd;ar beams

except theiwidth of beem must be sufficient to properly space



/QZ//\/FO,QC‘//VG /’"O/@ CONCRETE _‘5/_655
ANLD ZfCﬁ?/VGU/./;’/Z 556/%5

VAR T A 8oo. £ = zooo. 7= /6000

2.L2=/387 r7=/5 ,0-0005? ‘

3.d= e Frective a/e 5 I //76/76’5 _‘

49, =area of. .57‘65/ I Jgo/an,o soches o
Foot cord#h of s/ab or beorr

5. M= rrrormers# /v 7‘007‘/006//745 o Foof

co s h ozfj/aé or éeam

g | A M =4 s N
Z .2/ - 555, /8 192 44,900, |
2% | .27 867 /7 2.03 | 50,/00. .

'3 | .3z Lz48 | zo | 2.4 | 55500..
3% | 37. L700.| Z/ 2.24 | &/ zoo.
4 | 43 2,220 zz2 | 235 | ©7/00.}
4% | 48 - 28/0.] 23 | 246 | 73400.
5 .53 3470.| z4 | z.56 79.700.
5% | 59 4200.| 25 | 267 | 86 700.
e | et | 49w z¢ | 278 | 93800
6%z | &7 5860.| 27 | z.88 |/0/000..
7 | 75 e 800| 28 | 2.97 |/09 c00.

7% | .80 . v800.| 29 | 3.10 |/1/7000. .
8 85 8880.| 30 3.20 |/z5000.
8%z | g/ /ao0zo.| 3/ 3.3/ |/33 000..
7 | .9 /hz30.\ 3z | 3.42 |/42,000
7% | 1o/ /2520 33 | 352 |/54000. |
/0 /07 | 13870 34 | 3.63 |/60.000. ]
/0% 112 /5300 .35 | 3.74 |170000..
N 117 /0,800 36 | 3.84 [/80,000-]
/2 /.26 200, 37 3.95 |/ 90,000..
/3 | 139 23400 38 | 4.06|200000.
/4 1.50 27200.\ 37 4.17 |2/ 000. .
/5 /.60 3lLz00.| 40 | 427 222 000..
/G /. 7/ 35500.| 4/ 4.38 | 233 o0o0.
/7 /.82 40,100. | 42 4.59 (245 oc0
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the reinfdrcing.l The depth of beams is sometimes limited
for reasons of head room, or architecturzl trectment.
The following exsmple is a typical caéé: |

Moment 93,000 foot pounds; depth 22 inches

v = ggfggg.g 1.39 feet. Use 1'-5" or 1.42 feet .
A_= 2.35 x 1.42 = 3.34 square inches.

The number of bars required can be degermined By_refer- L
ing to the table on page twenty-eight and the minimum width
of beam by fefefring to the table on page twenty-nine.
The reinforcing reduired'is six bars, seven-eights inch .
in diameter placed in one layer and the minimum prectical
width is sixteen 1nrhes.- The reinfor01ng in slabs ‘and
beams should also be investigated for bond before finally
selecting the bars required. The relstive costs of con=
“crete, steel and forms should 5e considered when determin-
.1ng the dlmen51ons of beams except when limited by arch-
itecturel treaument or head room reguirements. The spac-;
ing of beams through out the structure should be ag-uniform
as practicable and thé dimensions of béams should.be in
even inches. |

The complete design of reinforéed cpnérete
slzabs for various bending moments, span and safe éuperﬁmpos-
ed loads is shownlon the tzbles on:pagés thirty, thirty-one
and thirty-two. The practlcal apnllcatlon 1s self e«ident'
but the actual superimposed load on the qlab under cons
siderztion is usually less than the Safe superlmnosed
load. The reinforcing can be reduced in such c&seg

by direct proportion. The following example
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& __5/369 ~0fbar.5~//7 //76‘/76’5 ]
~q ' =
NEREDENE N ERIETIEUIRE I
/ 05| 1| .20| .25\ 31| 44| .e0| 79| 1.00| 1.27| |.56
78| 1.18 /57, 2.00| 1.96| z.35| 2.75| 3./4| 4.00| 4.50| 5.00
2| 1o zz| 40| 50| .6z2| .88 L20| 1.58] z2.00| 2.54| 312
| 1.56| 234 3.14| 4.00| 392 4.70| 5.50| ©.28| 8.00| F.00|/0.00
3| 5| 33| wo| .75\ .93| 1.32| LBo| 237 Jo0| 3.8/| 468]
234| 3.54|4.7/ | w.00|588| 7.05| 8.25| 9.42|12.00| 13.50|15.00]
4 | .zo|l 44| 80| 1.00| 124| 1.76]| z240| 3./16| 4.00| 508| 6.24) -
3.2 | 4.72| 6.28| 8.00| 1.84| 940 |11.00| 12.56| 16.00| 18.00|20.00]
5 25| 55| 1.00| 1.25| 1.55| 2.20| 3.00| 3.95| 5.00| .35 7.80]
370 5.90| 7.85|/0.00\9.80|//.75|/3.75| 15.70| 20.00) 22.50,25.00
6| .30 6| 1.20| 1.50| 1.86| 2.64| 3.60| 474| 6.00| 7.62| 7.36
4.8 7.08| 942\ /z.00| 1).76| 14.10 | /650| 18.84| 24.00| Z27.0p|30.00
7| .35\ 77| ;40| 175 217 | 3.08|4.20| 5.53| 7.00| 887|092
546 526 10.99\| /4.00\13.72 | /6.45{/9.25|21.98 | 28.00| 3/.50|35.00,
8| 40| 88| L60| z.00 248 35Z|4.80| 6.32| 800\ 10./6|/248.
624\ 944\ /2.56 /6.00| 15.68| 18.860| 22.00,25.12 | 32.00| 36.0040.00
7| 45 99| 1.80| 225| 2.79| 3.9¢| 540 7.1l | 7.00| /|43 14.04]
7.02| /0.62114.13| 18.00| 17.64| 2/ 15 |2475| 28.20| 36.00| 40.50\4 5.00
/01 50| 1.J0| z.00| 2.50| 3.10|4.40| @.00| 7.90|10.00| !2.70|5.60.
7.80| /1.80\15.70| z0.00| /9.60|23.50|27.50| 3/.40\40.00|4-5.00|50.00.
/1 55| 121 220l 2.75| 3.41| 4.84| ¢.co| 867 11.00| 1397|/7.]¢C.
8.58| /2.98|17.27 zz.a0\| 21.56|25.85|30.25| 34.54|44.00/49.50\55.00.
12| 60| 1.32| 240| 3.00| 3.72| 5.28| 720| 948 1Z2.00| 1524|18.72.
9.30| /4./16| 18.84| 24.00| 23.52| 28.20[33.00|37.68|48.00 | 54.00|60.00|
13| .e5| 143| 2.0 3.25| 403| 5.72| 7.80| 10.26| 13.00| 16.5/ |2028]
__|/0.14| 15.34|204] | Z6.00| 2548! 30.55|35.75|40.82 | 52.00|58.50 |&500|
14| 70| 1.54] 280| 350| 434| 6.10| 840|/].06| [4.00|/7.76|2].84
10.92| 16.62121.98 | z8.00| 2744 32.90|38.50143.96 | 56.00| 63.00| 70.00
15 ,750 1.65| 3.00 3.75| 4.05| 6.60| 9.00)| 11.85| 15.00| /9.05|23.40
/.70 77.70| 23.55| 30.00| 72940\ 35.25(4/.25|47/0 | 0.00| &7.50|75.00
|\ We/ghrtofeach bar /o pocrzds al/imeal foof :
L J7| 38| e8| 86| Joo6| /52| 207 270 344| 4.35| 537



“MINIMUM- WIDTH OF BEAM IN INCHES -

‘§ S/3e oFf-BarsTroinches—

§ Lol e | Leo| Luw| el Le| Ze| /0| /B

1| a3 3.4 35 _| 3.5 3.7 38 | 39 | 40 | 40 | 4z | 43
2| 46 | 4.8 5.0 50 | 54 | 57 | el | @5 | 70 76 | 8.0

5| 58 | ¢z | 5 | 5 | 71 | 76 | 83 | 90 | o0 | 1o | 18
4| 71 _|. 76 8.0 8o |. 88 | 75 _ | /05 | ?/_-5_ | /3.0 | 144 15,5
5| a3 _7.0. 95 | 95 /0.5 .3 | 1z1 | Mo /6.0 /7.8 /9.3
| 96 | jo4_ | Mo | o | izz | /32 | /49 | /o5 | /9.0 | 2.Z | 230
7| /08 | 118 | /z.5 | /2.5 | 139 | /51 471 | 190 | 22.0..| 246 | 268
8| sz | 130 | Mo | mo_ | 156 | 170 | 193 | z15 | 250 | 280 | 305 |
9| 133 | 144 |55 | 155 | 1723 | 188 | z15 | 240 | z80 | 314 | 343
wl|l 14¢c | 158 | 170 | 170 | 120 | 207 | 237 | z¢.5 | 310 | 348 | 380

%_Ef:aéa vecoidths-o beam.: c:zra’-—éa,sc?o/ o thbe fo //awu;v_q @s5c77 0 Froms. -

VA f?Zd'/ZV'DO firzg Ast%E T nehes Fo faceoF bar:
2/ ez S paCE betoarecrrbors 1o mo case /e_s-_s*%/éa?? / f/?.c-zé Pt

Bclfeaor space be fweer? rocrre bors egcza/f: /% diarmeters—

34‘,15_’22255720_.:&’_* L=

- _jaacgzr_e_éa;s_ﬁ?ﬁzc/a/;_z__ﬁzme;;moae sl o

Iy

62



/8000, £=800., £ =L 2000, p=15, efFfective Septh IS/, =

b= thickrness of siab im inches: (U + we/g/é% of s /057_/0 ocrrrds @
sSguare Foot A=area of stee! i'r sgware ipches @ foot cord#h of slabs-
vz<4o pac/no/; or /ess @sgcrare /}7:5 o= LS00, /aaﬂds or /ess & Sgaare 1
forvalees Ffo right of beave 3/g-3ag lire; c=rol pocurrdsor more @ =

sgaare /}7(// for valees fo lef? of beavy 31g-3ag lime . =

DAL SUFPLEIN POSLD L ORD IN POUNDS 650(/{9257"007";; .
5l la. - Bars : Clear spcr /r> fee# i e
| > 1sizelopac| 4 |5 ¢ |7 |8 17 (/0 [ /7 [rz /3 [+ /5 ]/6]/7]/87
3 | 37| .21|%? |co.clzaol 141] 6. 54.| 32.] /5. ‘ e ]
3% | 43| .271%% |5%0.c| 390| 234} 149| 98.| o4| 42| z5.] 13| | | e | |
4 | s50.| .3z2|% ¢ |70.c| 575.| 350).228) 154} 106 73.| 50.| 32.| 19.| 9. D

4% | 56| 37| %b|leoc|  |490| 323| zz3) 157 n3.| 81| 57| 39.| 25.| 4. |

5 oz 43|%P|5%0c] 431.| 30l z1e) 757 115.| 85| ol | 43| 29.| 11

5% | 69| 48|%2° |coc. | 560| 393 z85| z11.| 157.| 118.| e8.| 65|47 | 32.| 19. |

& 75.| .53 %7 |5%0c¢ - V4911 359| ze8.| z03.| /54| 118.| 89| &7.| 48.| 33.| 21. | Il ]
6% | 8/ .57 |%° |50.c. | 448| 337|1258.| 19%| 154.| 112 | 72 | &9.| 5(.| 36.| Z3.|
7 | 87| .04|% ¢ 540 537|406) 313.| 243 191, | /750.| /77| 90.| &9.| 5/. | 36.]
7% | 94| 07|%pP|50c| | | - |4806)376./294.| 232.| /185.| 14C.| 115.| 87| &7.| 5/.

8 |roo| .75 b|70c| 444\1350.1278.|222.| 178.| 142.| 112.| 88.| 68.
8% 106, .80 |74 |6%0.] 4i0328] ze4| 213 172 /64| 110.187.}
7 |r7172..85|%4d|60.c. 1381.1309.1 2511 2z04| 166 134.{107.
9% | 118.] ,9/ |4'¢ |5% 0] 356 29/ 238 195.|159.|129.
/0 |125.| 96 |24¢ |5%0< 407.| 334.|275.| zz6)|186.]153.
10% 731|101 1240 |50c¢ 442.|380.\|314.|26/. | 216.]]78.
101370 107|%' D (b%0c 519.1428.|355.|296.|246.|205.
1% | 143,112 |%® |60.c 1s581.]1481.|400] 334] 280|234
/12 150,117 |78¢ |eo. |45, 535.1447|375.1315. |2¢5.

L FUSwoly bupusg i
SgYT78 TLITONOD

o
27/

o2



[=/8000, £=800., /= AL, 2= 2000, 7= 15, e FFecFrve G/CP/D Ah o= -1y
b=tk pess of s/ab i irchesy (= w 6’/'_9/97[' o F slab ir /ooa/?c:/: @
Sgaare Foot A, =area af;%c?e/)?? jf_aafcp /3’7.':_'/9;:"_5' & Fook cordFh G’/[J'/déﬁ:
14 =0, /006//76.'/.5 or /_e.s‘__r < _s‘fc'/a e /ff;u:'é; ot = /OO0 /00 51/70{7 or /é’.s_f ford .:-'fc/ans’ /}76)5.
for valces fo right of heavy 3/g-3ag lire, c- /0(/70«://70(5 or rmore a

sgeiare sroch For valawes fo /e Ff of heavy 31g-Fag /ine. | T

S AL SUPELINPOSLED LOAD N POUNDS A SQUARE FOO7
R ar: 1'35’/'5 | Clear sparr /17 feet | |
Si3e|Spac) 4 | 5 |6 | 7 |8 | 7 |/O /0 1z |13 |14 |15 | /6 |17 |18
13 |37.].21 |3 |lco.c| 310|185 |17} 76.| 50.13]. | 1&6- | 7- | = | | : -
3% | 43.|.27126%|50.c] |303|197)/33.] 9/ | ¢3.| 43| z8.]| /6. - __
4 | 50.|.32 | % ¢|70.c. 450297\ z05.| 145)104.| 75.| 53.| 37 | z4.| /4. - ]
4% | 56.| .37 | %' |60.c 4/8.1292] z11.1 755 115.| 85.| ©7.|45.| 31| z0.| 1. | >
5 | 6z.| .43 % ¢ |540c] 39/ | z8s|z/12)r¢0)/22.| 92.| ©9.| 5. | 37.125.] /5. ]
5% | 67.|.48 %7 |Co.c 373\za/\z14)/65 | 1z8| 98.| 75.| 57.| 41 | 27| 18..
e | 75.1.53 |% 2 |5%0q | 4671353 272.1212.| 106) 130.|702.| 79.| ©0.| 45.| 3Z.]
6%\ 8. |.59 |2 @ |50.c. ~ lg4/1342)209.213.)170-1135.|707.| 84.| &5.] 50.]
7 | 87.|.c4 [8'¢ |5%0.4 | . 12/3. | 326} 200 z09.| 168 135.{ 108.| 86.| &7..
2% | 94.|.¢9 |%% [50.c. | _ 39/ 13/4| 253.| 206.| 167.|/35.| 109.| 87.)
8 lroo.|.75 %4 |70c| | 372 302)247 | 202.| /66.| /35.|110. ]
8% | 706 .80 P4 |¢s04 B _, 3564293.|24/.|/99.| 164.| 135,
7 (7/2.1.85 %4 $|coc. 1341, [z83.1235] 195.[162.} -
9% 1718.1.97 %a'd |s%0c 1373.1327.1273.({228/9(]
/0 |/25.| .96 %48 |5%04] 1 1 | |#447|374(3/14.|z64.|222.
v ARTARACIEs _ | _ . ]508.|1426.1358.|303.1257.
// |137.11.07|%'¢ |6%0q 404.| 342|290
/1% 1143.11.12|% ¢ |coc | 454.385.|3z8.
1 /2 /1501117 | BPlooc] i - | 506)431. |368)

=S S AL oLy 5(.///04_/.;9
STLTS TLITIONOD

_of
z7



5 =/8000, £=800.; £ =Ff,; /c= 2000, 7715 efFfech/ve depthb =5/

bt bichkress of s/ab /e irrchesy U= wez'g.fé% of s/ab /}7/000/70’5 4

sgcare fooz‘,*_ﬁ,rarecz of stee/ I sgecare /mrches @ root cwid b of s/abys
v {40./006//70/5 or /ess osgcare by ce = /aa.pbaﬁa/s or/ess o sgeiare irrch
for valcres fo righ?t of heovy 3lg-3ag /ine; cr= 10/ pocitrds or rrore @
sgware sroch for valces Fo /eft of beavy 3/9-~3ag /ire.

SO L SUFPLRERINI POSLD LOAD IN POUNDSA SQUARE FOOT ]
4 U |4 Bars Clear spom /o Feet | B
S/3e|5pac) £ | 5| |7 |8 |2 |to|w |1z|13 14157677 |787
3 | 37| .27 | %%|co.c379.|229|/148.] 97| &7.| 45.| 30.| /8.
3% | 43.|.27|%%|50.c] . - |z45) 168 119.) 84.| ¢0|42.|28.]| 0.
4 50-| .32 %P 70.C. 3662561 /84.|/135.[ /100.} T4.| 54 |39. |z6-| /7.
4%]| 36| .37|%¢P|co.c 362.|264)|/97.|149.}113.| 86.| 65.]1 48.135.|z4.] 15.| |
5 | 62| 43|%'? |550c 354|267.|204.1158.1123.| P6. | 74.| 56.|42.| 30 |z0.]
5% | 67| .48|% 7 o.c| 1350|271 212} 167.]132.| 104.| 82.| 64.| 48.| 36. ]
G. | 75| .53|%2|5%0c 3411269 214l /71 1137.[/10-| 88.| ©9.|53.]
6%| 8/l .57 %7 |50.c. o 13391 272| 270]178.| 145.| /17.| 95. | 76. |
7 | 87| .c4|% ¢ 5507 329.1280219. 1179.1147. | 120.| 78.
7% | 94.| .67|%Bbls0oc|. | | | | _ | 1zz23)z206.219. /81 | 150. |123.
8 |/00.| .75 |% P |70.c| 3/6.|263.|217.1/82. |152.
8%|/06.| .80 |4 |th0d 31/ |ze0)z18.1183.
7 1112.].85 %46 |coc] B |304.1257.|2/7.
9%\ 118.] .9/ | 4P 5404 B 1298 |253.
/o |125.| 96|¥4é|5%04 342.129/.
/0%|13].]).0! |48 |50.c 333
1 |137.)1.07|B% |%04 -‘1
/1% | 143|112 | P |coc. 1
/2 150|117 |BPleo.c.
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will show a typirpl uaae:

Simple supnortad alab. apan 9 feet

Superimpoaed load 100 pounds a aquare foot.

Slab 4} thick’ KR

A= %Q% X L3 = ,33. Referriﬁg'to'the table dﬁ:bage e
twenty—three we . find that onenhalf inch round bars spaced
seven. inchea on centers is aatisfactory.-

The maJcrity nf baams-found in the usual re-
inforced struotural design are tee beams. ' The élab thick~"
nesaea are usually determined first and ‘the neutral axis
of floor beams usually 1ie below ﬁhe_slaba. " The baam is
deaigned'aé & réctgﬁgular'ﬁéam in'éidepfidnal'pases if
the né'ugra,i axla falls in""the ’31'51_5'. | "I'_he"f.r:.ble"é on pages
., thirty-four~ and thift?&fifé:déﬁsider3com§r63310n in the
slab only for each fdot width of slab. The flange width
is usually limited by the locsl bublding code but seldom
is ever nli needéd.T”Thefddmpréssidnfin thé stem between
the neutrsl axis and bdftpm'df the floor slab is neglected.
Tee beama can be ﬁora éccurately designed b&.treating the
entire stem as 2 rectangular beam and the adjacent slab
#s o flange. The following example will illustrate the
application of these tables in actual design:

1. Compression 1n stém neglected.
Moment 170,000 foot poundu
Depth 24 - inches
Sleb 4 1nchea thieck
- 170 OOO 3.03 feet
56, 200 . _
Aj=1.69 x 3.03 = 5.12 square inches.
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E[//\//:OEC//VG ror. C‘ONCZE 7‘5 Rt
TEE BEAMs -

[ £:18000. £:800. 7= /5. £ 45 £ 2000 - | S
2.d=e ffec# ve o’c?/m‘/) 7 fnches

3 Ai=area of stee/ /' sgaare Sinches a footcw it o/f/an?e
4 N = rrormerrt i /507‘/004//74/5 a Ffoor w/a/%é off/dnge:

5 T7he valaes above the beavey 3/g _309 lipe are for -
solid slabs arnd the nectralaxls lies im the f/an_qe -
6. The valaes below #he bheavy 3/g-3ag lime neglect -

Cormpresson 117 15 sterm and fhe rmecttralaxis /fes i stem

Thickress of Flarmnge i inches 1
=4 4 4Lk 5 5% 6T
A | M |As N | As Vi 74 s Viz4 s |\ M 1
s0.| 107l 13870. 1.07| 13.870.|107| 13.870. |l07| /3870 |1.07| 13,870 _
I e 16,700 117] 16.800. | 117\ 16,800, |1.17| 16,.800. |1.17] 16,800
/2. 124 19¢600.11.27) /19 900. |/.28| 20,000. |/.26| Z0,000. /28| 20,000, ]
/3, 113/ | zzs500 136\ 23,100.|1.38| 23,400. |1.39| 23.400.|1.39| 23.400._
/4, 11.37| 25400.|/44| 26400 |/.48| z7.000. |149| 27200.}1.50| 27,200. ]
/5, 1142 | z8400.11.50| 29 700.|1.56| 30,000.|1.59| 3/ 000.|l.60O| 3/,200.|
/6.11.47| 3l500. |/.56| 33,000l/.63| 34z00.|1.67] 35000.|1.70] 35400.]
/7 |151| 34500.|101| 36,400.1109| 37900|175| 3%000.|1.77| 39 700..
/8. 154 37600.|1.65| 39.800.11.74| 4l 600.|1.81| 43000.|187| 44000. |
| /9. (1.57| 40600 |/.67| 43,200.(1.79| 45400.|,87| 47100 |).F4| 48400. ]
20. ||00| 43 700.|1.72| 4€,700.1/.863) 49200.|/.73| 5/, 200.|2.00| 52.700. ]
2/, 1.63| 46.800.\1.76| 50,100. (/.87 53.000.11.97| 55300.|2.06] 57200,
| 22.|/.65| 49.900.|1.79] 53,600.|19] | 56,800.|2.02| 59500.|2.1!| é/,700._
23, |1.67| $3/00.(181| 57 /00. |1.94| €0600.|2.06| &3 700. |2.16| ©6300._

e

24, 17.69| 56,200.|/.84| o000 |1.97| 64 500. |2.09| ©7900. |2.20| 70.800.

—

1 25, |17/ | 59300.|1.86| ©4/00.|2.00] ©8300.|2.13| 7Z,/00.|224| 75400.]
26, (/.72 ©2,500.|/88| 67.600.|2.03| 72,200.|12.16| 76300.12.28| 7% F00. ]

———

27 1174 e5600.|/.90| 7/100. |2.05 76,100. |2.17) 80 e00.12.31| 84L500.|

—

128.11.75| 68,700.11.92| 74.600.|2.07| 80.000.|2.21) 84£800. |2.34| 89 /00. .
1 29, (1.77| 7/F00.1/.93| 78200.|2.09] 83.900.|2.24] 89./00. |2.37| 73800.
30. 178 | 75000.1/.95| 8L700.|Z.11| B7800. |2.26| T3.300.|240| 98,400._

——

13/ |1.72| 78.200.|7.96| 85z00.|2.13| 9/, 700. |2.28] 97600.|243) /03 000.]

P——

32, [/.80| 8l300.|/.98| 88,700.|12.15| 95,600.|2.30| 102,000.|245|/08,000.|




3 A5 @rea ofsteelin 57&/&/‘@ Ipches a Foot ca/a//ﬁ 07( b, /0/7 e

/QZ//V/‘OZC//VO" /‘—O,e CO/VCEETE
SL L ﬁZﬁMﬁ

A /8000, [ = 500 =15 FrA4L f’ 2000..
z2.d- e Feck/ve a/e/afé ’ro rmches

4. NT=rrrormrersf 1 7%0%;00/70/5 o Foof W/a/%/7 07‘7‘/4/796,. |

S5 T7he valwes @ bove fhe e vy 3/3 sag lime are for

- solid slabs arnd Fhe mectral axis liesin the f/amgc’ T
6. 7TPe values below Fhe beavy 3/9-3ag line neglecrt =

| compression 177 1/5¢ sterrr ard Fhe rmectralaxls lies i .57‘.;/72; |

=

Thrickress of Flaomge o /rnches

A

7

7%

6 ,

s

N7

s

— |

s

N

s

M

s

/7

.81

40,000.

/.82

40./00.

/.82

4.0,/00.

/.82

40,.100-

182

/8.

1.90

44 600.

1.92

44 900.

/.92

44, 900.

/-92

44900.

/.92

/9.

/-98

49 300.

z.0/

49,800.

2.03

50,/00.

2.03

50./00.

2.03

20.

Z.06

S54000.

z./o

54.800.

2,12

$5300.

Z./3

55,500:.

2.4

2/,

2.3

58,800.

2.16

59 900.

2.2]

©0,600.

2.23

©/,/00:.

2.24|

6lzoo,

22

2.7

63,6 00.

Z.75

65000.

Z.30

60,000

2,33

60,700.

2.35

©7,./00.

Z3.

224

684 00.

2.31

701 / 00'

2.37

7/,500.

2.4/

7Z400.

245

73,300,

.24

229

73,300.

2.37

75,300.

244

77,.000.

249

2.55

79 600

| z5.

z2.34

78,Z00.

z43

80,500,

Z.50

82,500.

2.56

84 000.

2.4

86,000.|

| <6

Z.38

83/00.

245

85.600.

2.56

88,/00.

2.63

87 700.

2.72

92.500..

Z27

———

24z

88,000.

2.52

7/,/00.

2.6/

73,700.

2.67

75,800.

2.80

99,000..

| ze.

246

73 000.

2.57

96,4-00.

2.66

79.300.

2.74

/02,000.

2.87

/06,000.

1 £7.

Z 49

28,000.

2.6/

/02,000.

2.71]

/05,000.

2.77

/08,000.

2.94

HZ,000.]

30.

Z.53

/03,000.

2.4

/07.000.

2.75

/11,000,

2.84

//4000.

3.00

117,000:.

3/,

Z.56)

/08,000.

Z2.68

/1Z.000.

2.77

//6,000.

2.87

/20,000.

Jo6

/25,000..

| 32.

2.59

/73,000,

z.71

/118, 000.

2.83

/ZZ,000.

293

/126,000.

3.1/

/32,000.]

33,

——

2.6/

//8,000.

z. 74

/23.000.

Z.60

/28,000.

297

/32,000

3./

/37 000..

134

2.

/Z3,000.

Z.77

/Z7.000.

Z.90

/34.000.

3.0/

/38, 000.

3,2l

/46,000.

| 35.

Z.66

/Z28.000.

Z.80

/34000

2.93

139 000.

3.05

/44, ooo.

3.26

/152,000..

J6.

————

2068

/33,000.

.83

/39000,

2.76

/45,000.

3.08

/50,000.

330

159,000..

37

z.l

/38,000.

2.85

/45.000.

Z2.99

/51000.

3.1

/56,000.

334

/66,000. ]

lEZ

2.73

14.3,000.

2.87

150 000.

3.0/

/57, 000.

3' 14

/@3,000.

3.38

/73,000.]
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‘Referrin& to the table un pa@a twenty*eight four Une and o
_oneucighth aquare barﬁ are found to be a alighﬁlj under

 q1ze but are aatlsfpctorv. The width of tha stem shall

be sixtaen inchea mecording to the table on Qage tueat -

| nine, but tha qhe&r should also.be: 1nvest1gated before
: finally deciding cn the Siﬁaa
| 2. Ccmpreaaion in stem included*~ ;M”,
 Moment 140.000 foot pounds
‘;'ﬂepth 20 inchesiff,
 5leb 4} inches
_Stem 14 inchea wide
Reetangular beam t&bla page‘tweﬁty4sik
M= 55,500 x 1.17 = 65,000 foot pounds
A= Ri14 x 1,17 = ‘2.’50”"sqmz?e“iﬁchéa
Plange, table on page thirty~fcur,"

140, 000 - 65 OOG-_ ?ﬁ 000

m 1.61 feet.
= I;VZ‘x 1a61- 2.77 aquare lnches
 Total b= 1.17+1:61=2.78 |

Total A5=';.50>(“577?‘5 37 a@uéré inéhes 
Refarring to table on page. twentyweight seven one inch
diameter bars in two layers is satisfaatorj. The lower
layer containa«four bara and the uppar one three.  The
width is satisfactory according to the” trble on nage
twentg«nine but the ahear should alao be inventigstad be-
fore finally declding on tha,aize.'vf

The bond stresses in all‘slébsaand besms must
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be inves tlgated but cannot readlly be tabuleted.  The
- number of stirrups and thelr locatlon must also- be.com-.
puted. The concrete is con31dered as reslstlng sheerbgp
to a ceftain limit:butrforfgfeater stresses reinforcing
bars are required iniﬁhe form of stirrupe. The dia-
gram for locating sfirrups for ﬁnifbfmlyjloaded beams on
page ﬁhirty-nine is:very cdnvenient, The.following ex-
amﬁle illustrates its application in actual eesign:
L = 60 inches | | :
N = 7 inches ;
d.::16 incﬁes ‘ _ E
Lay’a scale‘diégonaliy on the parzllel lines with one end
at point eight and‘rotate'unpil the top horizontal line
intersects theyscalé at sixty. The spacing can be reed
and is as‘follows;;4,5;5;5,6,8,12,15 inches. The Joint -
Committee*however limite the c'pac:ilng'to'f‘orty-wf‘ive
hundrede of the effective beam depth 50 the follorlng _
spacing in inches will be mdopted. 4,5,555,6,7, 7 7,757, inches.

The design of contlnuouD tee beams make it

«neceesary to use beams w1th steel in comorea31on at the
‘eupports where negetlve moment occurs The mechanlcal
'equlpment may neceesitate holcs in the floo;gon both
- sides of toe beams for part of the lengthAwhlch Wlll
also necessitete s teel in compre 31onfv The‘breadth and
depth of the fecténgular bean reinforced for compreesion

is the ssme &s the entire qtem of tbe tee beam. The
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,ffollowing example wi (1 1llustr¢te tha mnv?ication off
\the tebles on nqg&s forty-one 0- fortyaTours: -
'homenﬁ 72 ,000 foot pounda or 864, 000 inch pounda
Breadth 12 1nchea

Eepth 90 inches |

9 = n015
a2 ..
aF st

| m table on’ page forty~threef€\§f;f
L=.261  R=.0131 . |

o M _ 884,000 )
’fa-. bdkL, 12 x 3) x .2 1 090 pounds aquare “inch
f = A 7- 864 000 - 13 480 Pounds S sQuare inch.
° ba R 12 x%Ox.ﬁlSl e . AT

The ususl d&aign of @ rectﬁngular bEam reiﬂxorced for
comnraﬂaion ocnaista.of 1nvestigating the ‘stresses of
the oanarete ‘end ateel. ' The size of reirforciug for
przctical raas'ns ie the g/ me &s ‘the tea besns sinve it
ia continued frum the tee beum. Tee beams may be |
muffioiently haunched at the supports to be treeted as
a rectangulur bevm with reinforeing for teraion only.

‘ The usgual beam and slab conat”uction diviéaa
the ceiling intu panels which do not coincide with pori-
itions between ropma., The beams mey be gnaced ts farm
even céllimg penels in each room, Qut thia would ve

rather expensive construction. &srchitectursl require-
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ments may require a flat aeilxng and for th&t reason
concrete joigts with an attachad glw%tereﬁ veillng ia
requirad. The concreta joist amnstruction ia a aucceasion'
of sm&ll tee ueams and ia eeanumical for spanq up to’ &beut
thirty feat for 1ive flaor loads le s th&n a hundred v
pounda & square foot.3 The forma may be mﬂde @f wood.which}
are removable, or of metal either fixed or removable‘ ‘
The remavalbe formb are pref&reed because the concrete canA
be insyeated‘ Tha qizeé of the mﬂtal forms have been '
atandardized and are availabla in slx. @i@ht, ten, twelve
and fourteen inch dapths and twenty ard ﬁhirty inch widtis.“
The forms are also av&ilgble inttwo apecial widths,‘ten o
and fifteen inches for filling odd spaces.‘ ‘The tahles on
pages forty»aeven 4nd forty~eight and the det:ils on page
fifty facilitote the design of ooncrete Joists. The
forms twantj 1nches wide &re most widelg used &0 the tabla
of wei@htq a aquare feot are bused on thig vidth. The: "‘
following example Will illuatrate the &pplicatien of the
table on page forty~eight¢"' ‘
loment 20 100 foct poundaif
b=5 inches
8 = 26 inchea‘fr
t=2 mches
d= 10& 1nohea
Breadth of flnnge required

20,100
w—-—&—-um
11,720 = 1472 feet (2 03 availuble)

A =681 x 1,72 = 1.39 aquare inchea

b-—-



WEIGHTS OF CONCRETE JOISTS ~
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WEIGHT IN POUNDS A SOUALE
FOOT OF CONCECETE JOISTS

b

dc

“FTIr l/‘?d‘/?é’_s‘

/r;?/m’s /ncbe’.s 2 2% | 3 3% 4.
4 6. 39. 45, 52, 58. 64.
‘ 8. 45 | 5/ 57, o4. 70.
6. 4/ 47 54, 60. 66.
8. 48. | 54, GO. 67 73.
5. /0. 55, &/ 67 72Z. 80.
12z. | e/ | &7 73 79. | Ge.
/4. | 5 | 7l 77. | 83 | 0. |
6. 43. 49. 56. 62. 68.
8. S0 | S6. 62. 69. 75.
6. Jo. 59 & 5. 7/. 77. 84,

2.

-~

7/

77

70.

14.

70.

76.

82,

75.

o et | 700 | 76. | 82. | 89
7 7. | 70 | 76. | 82. | 88. | 74
2. | 75 el | 87 | 73| /00

47



8

BEINFORCING FOR CONCRETE JOISTS

g ’ - -
Y R FORTE A

e

1 £ =18000.; £ =800 m=15, £= 4L ; £=zoo0. - -
2.4~ area of steel /' ;‘75(0/“5 Ioches a Foof el of f/oﬂg&
3.M = rrrorrerst ir> fool pocirds o Foot cwoid o of Flarge.
4.7he valwes above #fe beavy 3/g-3ag lire are for

solid slabs arnd the rectral axis lies in Fhe f/an_ge. |
5.7he valwes below fhe beavy 3ig-3ag /rme rreg/ect

compressiorn S Ao sterrr ard oo mecitralaxls les imster:

" | F or Fhickress of flarmge /w7 /rmches
172 AN Z% 3 3% a
imches|As | M Bs| M || v || M |43 | 77
6 | .62|48%0 | 04| 4900 |04 | 4700 |04 |4700. | .4 | 4700.
6% | 66| 5630.|.67 | 5860 |67 | 5860.|.67 | 5860.| 67 | 58¢0.
> 6726360 | 74 | 6740. § 75 | eBoo.| .75 | €800. | 75 | 6800.
7% | 71| 7130 | 78 | 7670 | 8o | 7800.|.80 | 7800-|.80 | 7800.
8 73| 7870. .8/ | 8550. | .85 | 8850.}.85 | 8880. |.85 |8880.
8% | 75| 8e50.1.84 | 9480. 89 | 9950.Y 2/ |r0020.| 7/ |/00z0.
4 77 | 9390.\.87 |/04/0. | 93 | //000.| G |//230. § 7@ |//230.
9% | 79 |10r70. {70 |11350. | 27 |12100. | /.01 |12480. 1.0/ |12520.
/0 .80 |lro930. |92 |/1z290. 100 {/3/80. |/.05|/37/0- /07 |13870. |
0% | .81 |11720. | g4 |13250. | 1.03 |/14280./.07 |/4760-} /./1Z | /5300.
1 |.8z12480.| 95 |14200.|1.05|/5400.1/.12 |/6200.] .16 |16700.
11% |.83|13z70. | 97 |15150. |1.08 |/e450.1/./6 |/ 7500.| /.20 |/8]50.
/2 | .8414050. .99 |/6/00. /10 |17700.)/.19 |/8800-]/.24 |/ 7600-
12% .85 |/4830.] /.00 |17/00. | 1.12 |/8850- /.22 |zos00. | 128 |2/050.
/3 .86 |/5600.|l0! |18/00.)/.14 |z0000.]/).24 |2/400:)/.3/ |22500.
/3% | .87 |/6400. /03 |19050.)/.16 |21150. |/.26 (22750.) /.34 {23750..
/4 | .88|17z200.)/.04 |z0000.}1.17 |22300.| .28|24/00. | /.37 |25400,
/4% | .87 |/18000.|1.05 |20950.11.17 |23450.]1.30 |25450. | 140 |26 700.

/5 106 |21900. /.20 |z4600.| /.32 |z6800. | /.42 | 28400.
15% /2] |25850)/.35|28/00. /.45 |29F50.
/6 : ‘ /.36 29400\ /47 |3/ 500.

/6%, | 149 |34 ooo.




.49
Referring toothe toble on_pége tweoty-eight} one, sévenf;"
eights.rounq.barlahd one, one inch roﬁnd'bar arejyoquiredf
The'shoar and bond shoulo be.inVestigated'to complete the
design. ‘The uniﬁ;shearﬂofton exceeds the sllowavie
1limit ono in such'oases the ends of the joists are flar;
ed by the uoelof_taoered forms. The -length of the: taper7
“has- been standardized and is three feet. The typical
,details on~page flfty conform to acoeoted pr@ctice.
| The purpose of tho brldglng is to stlffenLthe floor sys;f
tem and distribute_any conoenorated lozd over to édf
jaoent joists. | | |

The foregolng slab and beam t“bles are

based on the usual deolgn stresses, but occa51onally
some building code permlts, or requireq other de-
sigh streéses. .The t?bles on pmges fifty—one and. flLtY"
two oontaln co- effecients for computing slabs and szmp‘e-
beams and cover the permitted raoge_of design stresses.
The designer should oevise.new slab ahd beam'taoles ”
.to ugse for any large structural de31gn besed on st”ess

other then the customary ones.



CONCRETE JOIST DETAILS

'1/4-77'45 Cormtimwocs .
: / N \IL: e
: . ... %‘5 ! ' . '«' '.‘v'.,.\ 9
; ; r.’“ ‘..~J . . ﬂ"ﬂ‘: .‘A.k.z »
' g 2&96( or77L/'/7¢/a¢/_s

G A : A cor £ fafr/ g 7‘/ /e
42! LB coitt owt ferrring ///c’ | ,;

CONTINUOUS WALL 5_&9/% BERIDGING = -

AL OUND iﬁlU/LD/NG L Opelipe Far.;,oans /407‘02/-0

Tewo [imes far 5/70/7.9 o ve/' 2/ ‘0"
/ 7¢?m/0€ra 7‘4//10 bar_s ~

N ey o

N T =

_b__ 10L15] zo" . _ -
TYP/CHA JO/_57' 5£CT/O/V
N e

¢ Ce orz 75//76/0 crs

/ Tem/aera %are éar.s:?.\ |

)*

JO/57_5 UN.DEIQ /Dﬁ,e 777/0N5
Note —.

The bors /' 71/7.».0/ 0/.57‘.5 aﬂa/er/aar//— L
Ftrorms are Fhe mext s/ize /0/‘96/“74 ar:

%/7056’ S Fhoe aa/ acen%J 0/.5 EZRN



Vd/ac’_f of ,é//OQ‘{Z

- Sor < ec}‘dxygcx/dr Bearms ﬂ/?c/ _f /dé_f -
L= /2=
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. £ =r6000: =

P ‘ "M -
e =
d: = Z’ = [2:
£
oy |

.@‘_.:

4 = _;/ ee/ /'a.z[/o;:x:j I
J = re?o of/eyer"b’rM""‘of -

. /"6.5/.5///‘7_7 COC//D/C’ 7‘0 G///AG/

é bread b oFf bewrm—.

= c/e/a/é o Fbeorr /o cc’/?/e/' -

o F sHee/ -

M= ber e rrrormremtor

£~ 600. 650 700. 750.  |:.8900._

P 0.0055 . 0.0067 L 0.0075 0.0084 | . o0.007¢

& _ 0310 . 0.328 . 0.394 03Geo.. | 0375

J 0.897 089/ 0.885 0880 | 0875

£ | 835 74. 7 /106.7 /188 . |.13/.3 . _

7 = /8 000. - |

i 600- 650. | 700 _|. 750 | _Boo.

Y 0.0048 0.0055 |  0.0062)|  0.0069 | __0.0077__

YA 0.286 0.302 0.3/8 0.333 - 0.348

J - 0.905 L 0.89% 0.894 0.889 0.884

~- 77. 6 884 | 276 L} 1230

~ L z0000,  _ | |

fe - 600. 650 Jo00. 750.  |:. Boo. _
P 0.0040 0.004¢ | 0.0052 0.0058 | .. .0.0065

) 0.265 0.28/ 0296 0.3/0 |..e324_

g 0.7/Z 0. 906 0.90/ 08977 . . |... 0877

L - 72.69 82.7 73.3 /043 A5 b

W ., f:;’ fz/an-f/n ~pr ,é_ ra//o o/a/e <5 oz[ﬁea/fa/
/- 7 E axsis Fo a/ep//é o/ ‘
= - k- A=t 7‘6/7.5/A° J%fe:.f"/rf;sfee/“
7 | ‘ "5//7/7( com/fe.fjfye J?‘fe.s_r
’{’é:'-' /. s I comerefe .
25 Z£/FK

ores ofstecl.




— Vd/(/f’.f oF. ,é,_ - g/ L o
7%/ ff{/a/ygc//af 56&/771 d/yo/ ) /déf -
S A =/ 000, T i
A= coo. &S50, - Joo. 750. | .. Boo. .
- p 7| vooed | 00077 | 00087 | 0.0097 | 0.0/07.
A& | 03560 . 0.377 0.376. o.4/3 L 0.429 .
/T 0880 0874 2.868 | 0862 0857 .
2| 75 0 /OT. 5. /20,4 /33.5 /467
| . /s = /8 ooo. ;
P | 00056 | .. 00063 _| 0.007Z | 0.0080 0.0089 .
K 0.333 0.351 _ 0.368_ 0.385 . o400
Ly 0889 | 0883 | 0877 0872 0867
L 887 |leo. .8 // 3.1 /25.7 /387 .. _|
‘ £ = zoooo. gt
AT 60O0. 50, JoOo. . 750. | Boeo.  _.
L PIT) 00047 | 0.0053 | L 0.0060.| 0.0068 | . 0.0075_
Lok 0.3 0. L 0.328 o344 | 0360 | 0375 __
sl 0897 | 0.87/ o885 _ | o0.880 0875 . _
;,,..2 1835 0 | 94.9_ 06,6 /8.8 . |/3/.Z _
o= T /2/7,7+/a -pa &= ra%/o ofa/e 5 afaec/%rzzf?
B :z:z?g"- ax/s Fo 0/6/07% AT
Jtr /_'?%é_—‘f-“i'- 7[ é//:z/% 7‘6’/25//8 ;71/‘65;“/'/7.57496/
B 7( 5/0/7[ compre_s;/ye _nl/-e:.; -
o= :'YC?‘/: e ﬁ-'T I comerefe oo
2 2. ‘
f ;(/ 7(7“/ éd/ P _5716’@/ /-a%/‘&* S O
| J = ratio of /é’l/é’/" arz _a/

/'6’.5/57[//.7? C'OC///E 710 C?/é’/%éa/

L= —ZLI‘{'é/I_f /:/ édz

~ ' | b breadth of bears _
- Vit ) a/ a/ e/a//f 07( becrrs 747 centers
= — = —Z = /5

R Lo o ofsS e/ L

C)/ S RS M bers a///:«'y mamea/or
cr= ok /770/776/2/07‘“ res/s famce -

e A= area ofstes/



( The design of eo crete calamns with sniral
*1ooping are r&ther tedious unle@s a good set of tmbl@ﬁ ' “”
ara svailable. The tables on @agea fiftynfour, fiftr¢fiveg3
and fiftym ix comgzly with ‘bhe 1904 Rez:;ort oi‘ the Joint
Committee for safe axial laadsa ”he formula frem which
tha tables have been deviaed hava also be@n adopteé by the* ‘
'American concrete Inatituta and the Co&crate Reinfcraing
Steel Inetitute.f The Variable in the formula D and f from o

, which E ean be comyute& for tne valaes limitaé by the 501nt

Committeeq The core arﬁaa are given for varioua diameters i

and the table on page fifty~s£x glvea the atdndard spir&l
hooping sizes recommanded by the United St&tes Department
of Commerc»* IR “."” “f )  u»wf
o The applieation ef ﬁhe tublss ig quxte slmple

and they are indaed 1abor amvlng. Iﬁ is only neeeasary
\ to divide the axi&l oelumn load by the salected ccre i
erea and flnd the oorresponding value of p.l The aelected
core aiae will not be 8 wiae one if the value f&lls outside
of the tabla aﬁd thia fact is immadiately app&repta- The
‘core aiz& wil? e1them be too 1arga aa indxcated bj the
low ratio of vartiaal steel; or the ratia of the & “,
vertical ateel may ba too much for @reatest ecanomy. The
aeren of vertical steal required can be obtmined b; mul~
tipljing the ratia by’the core area. The ratio of the

spiral Dooping ahall not be: lesa than one- fourth the

vertioal reinforcing acccrding to the Joiht Committee.
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-;;;o/vc,z LTE COL UMNS

“"‘T/?é’ /724— eror%of%éeJO/n%fomm//7[65?
g/ves a. formcx/a For F£he #o/a/ Yo Fe axial lood
orcolarrms rerm forced corth Jorg/ 7%/0///74/ bors
ar>d c/o;e/g j/aacc?o/ sprrels ernc/os/re
Tircer/ar core. 777/.5 Formcrla bas a/so beer
ao/op/eo/é the Armericar Copcrete [rost/fefo
ana’ the Corrcrete Lerrpforcing Stec/ st %afe
7775 Forrmrcila i's coritter os fo //aws
PREALI+C=1) pf A
- f :300+(/0+4/0/f /o’e%ermxoeo/ bey 7495/5)
'*'*P‘“ﬁ[/ﬂt Cr=1) pJf 300+ 10+ 4p) £] ,
~P=Ftota/ /aaa/ Arforea of core :
ratio of ver f/ca/ stee/ orec o core crea -
f azf:z/f Fress or cormcrete cw/tbrirm core :
Elmer/ Fi e Fe 57‘/"@/7?//9 o0f Z28dacy comcrete -
peratio oFf stee/ fo comerete rroder/ers o
~TheSorrmt Cormmitlee recormernde o

states Fhat 5/0//‘0//-5’//7 Forcemrert shallmof be - :
less therrore- /-oaf'//é rhe volecrrmme of Fhe

2/0f79/7éac///7c7/ f-e/r)farcemenf The valce 2
carn. be divided bg Z fo ge% £he 5///*&/
/700/0//79 retion

- Thevalaes of p"varce Frors //aercen/ Fo é/oer
cernt cwbich are 5/oecxféo/bg Fhe JO/D?A
Commn‘?‘ee as rr7imirrresrrs arnd e x-
Irrrcerrr allocwable valeres.



COL U/W/\/ 7/95/, St >

lj.j{cx;f; ofg 7’0/‘(0/6//77/75. L= [/*/0—/)/0][300"‘//0*4/0}’[:/

/7 Viz/cres off Va/ecres of £

177, |2000./42500./, ,3000./ /2 12000./182500.18) 107 Hzoo0lbfzs500./b)3000./6]
PerctlComc|Conc. |Conel\Rorci|Core. |Core. |Core||Pere Heore lcorc. [ Come
roo | el 721 | 785\ 3.00|105¢ | 1/30.|1z19.|| 5.00 |1530.|/627. |:1740. |
1.05 | 670.{ 731 | 795.\13.05 |1062.| 1142.1/23]. § 505 |1543.|/64/. | 1754,
_1.10 679.1 740.| 80o4\3.10 |1073.11153. [1243.\| 5.70 {/556.1/655.1 )7¢8.]
/.15 687 749.1 8/4.113.15 |1084.1 1/165.|1255. | 5,15 |1570. | 1668.| 1783,
.20 | 67| 758 824 \|3.20 /075 | 1176, {/ze7. [ 5.20 [ /563, (/682 | 7797
/.25 705.| 768.| 834.||3.25//00. | /188. |/z60.15.25]1596.1/096.1 /1877 |
/.30 714.1 777 | &44.\3.30 V 1117} 1199 |/129Z2. || 530 | /6/0. | /7/0. | 1826.
(.35 | 723.{ 787 )| 855|3.35|/128.{12/l. |/304.|5.35|/623.1/724.| /1840..
/40 | 732 776.] Be5l3.40]7/39.1/223.1/3/0.]| 5.40[/637.1/737. 1 18 55.
/45 7| Boo| 875.||3.45|1151. | 1235.11329.|| 5.45 | 1650.1175/. | /18¢9..
/.50 | 750.| B8I5. HeZ. | 124611341 ||5.50 | 1664.| 1 766.| 1884,
/.55 759.1 8z5. 1174.112.58.|11354.|| 5,55 | /©77. | 1780.| /1898.
/.60| 769.| 835. 1185. 1127011360} 5.601169/.} /1794.1 /9/3. |.
/.65 | 778.1] 845. 1197 11282.11379.]|5. 65| /705. | /1808.] /928.]
/.70 | 787.] 855. 1208.| 1294.1/392.\5.70117/9.1/822.] /1943..
.75 | 7971 865, 12201307 | 1404\ 5.75 | 1733.1 1837. | 1958.
/.80 | Boc.| 875, /232.11319. 1 1417. || 5.801/747.| 185/. | 1973.]
[.85 | 8/6.| 885, 1244.1/331. 1/430.15.85 |/7c/. | /865-] /988 ]
/P90 | 825.{ 895, /1255.|1343. | 1443.15.90 | /1775.| /1880. | 2z 003.
/.95 | 835, 905. 1267.|1356.|1456.|| 5.95 | 1789.| 1894.| z018.
Z.00 | 845,1 /5. 12979 1368. | /1469.}| 6.00|/803.] /1909.] 2033.

e ———
/129/. | /380.|/482. Corel Core ore Tre;:

p" | Valcres oF £ 1

2.05 | 855 | 9zs,

2.0 | Be4.| 936, /1303.11393,|/495., Dia\ B rea |Dia| A rea ]
2.15 | 874 F46, 1315. | 1406.| /508, 9" 530.9.
z.20 | 884.| 956. 1328.| /4/8.1152]. ] Jo.| 572.6]
2.25 | 894 | Ge7. 134-0.] /43].]11535.] /1. ©l5,7
2.30 | 904.| 977 1352.| /144 4.1 1548 .| /2. 660.5
2.35 | 9/14.| 988. 1364-11456.| 156/ /3. 706.9 |
240 925.| 999. 1377 |1469.11575.. /4. 7548
2.45 | 935.| /009 /389 {/1482.]1588. 15. 804.2)
2.50| 45,1 lozo. 1402.] 1495, /@02’7 /o 855,3
2.55| 955.| /03]. 1414.]11508.]1615.. /7. zz7ol|34‘ 907.9.
2.60| 966.] /1042Z. 1427171521 |/629. /8. 25451135.]. 962.1 |
2.65)| 976.| /1053, 1440.1 1534.1/643.)| |19 283.5H36.. 1017.9
2.70 | 987. | 1064 1452.]1 1547 | 1656. 20| 314.2 .|1075.2
2,75 | 997.1/075. 1465.1 156/ | 1670.)| | 21| 3464 ||38.1/134.1 |
2.80 |1008. | 1086. 801478 | 1574.1/684)| |22] 380/ ||39.]1194.6]
(2.85 |/018. | 1097 //84.ﬂ4.65 149/ | 1587 1/698.)| |23.] 4/5.5 _ -
2.90 |1029.| 1108, |1195.||14.90 | 1504.| /160!]. |17/2, 24 4524
2.95 /04011119 [/1zo7 |95 |7577. | 76/4. 1717 Z &) 25| 490.9 || ]



 COLUNMN SPIRALS ~ . 06
=y ofsp/'(a/ /o /'/’7:/7@; | farkg/\'/é'/?.v :: 

perce’n?‘agé o verisocss 50/*:_5/365, =

RS Size of bars o imches R
- E\Q / , 3 ) 5
v SN 4 ° B ® % ® [%0
_g \:’g Percernfage of spl/ra/ rerrmnforcermnerr’ -
Q S8 | .s0| .75| 100l 150 50| .75\ 1.00| 1.50| 1.00| 150| 150)
7 /% B |
/0. ‘ /%
/!, 1% | /%
/2. | /% 2.4
13 z | /% 24 B
4. (25| 1B | /1% 2% -
L /5 2% | /% 2% 2 i
/6 2% | 1% 2% | 1%
/7 z4 | 1% 2%| /%
8. | 2% | 1% 2% 1% Z%
/9. 2% |3 2% | 1% 29
20, z 13 24 | /% 2 %
2/ 1% 2% | 2% 2%
z22. | /%4 2% | z , | 2%
z3 | /% z2%1/% | | z%4
z4, | /% | 2% | /7B Z2%
25 | /% 2%\ /1% 1 z%
Z6. | 1% r lza)| 1% 3 2
z7 /% 2% | 1% 2%| 2 | 3
28. | /%2 2% | /1% |.z2%| /%8| 2%
29 3 |z /%2 | z%al| 124l 224
30. | 3 |z | /% | z#%| 14| z%4]
3/, 1 2z2%nl 1% | z%2 | /13%4] 2%.
3Z. | 1 2% 1% 2% | 1%4] 2%
33 | 2% /%4 2% | 1% 2%
34. z% | /% 24| /%] 2%
|35 2% | 1% 24| 1% 124
36 2% | 1% 2% | 12|24
37 z% | 1% 2% | 2%
38 22| 1% z%8| | 2%
39. 24| 1% zZ Z%
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The aize of the m,iral hoopin@ h ro and tb@ pitrh f&r

various corm d&rmeters g1 1 be aalect@d dirpctl”‘

.y ,

tmble on pvga fifty~31Xﬂ. The vmirgl lcoglng ”overlaﬁ" in

"fm ‘cuges Whieh allowa B cheice af twa bar smzea fo §ive
the raquired hooming. | e “
' The fnllowirg\ahample wili aboa t}e nap of
the tzblea in actn:i éesign.\ u’ ; ”
P= 390,000 pounds
ﬁiameter 20 incra
L f.= 2000, ‘pounds in 28 days |
='J§§%ZQ§2__- 1233 pounda per scgfre inch
P = 3,85 (Table on p@&,e fift-fives )
h = 319.2 x 0385 = 12.12 squere inches

spima. hooping 'p‘: %@_@_, £ le s

3/8" ¢ apirsl 2 %/Bﬁ"bitch'(Tabié“oh”pﬁgé'fifﬁy~si£~),

, ' The exteiior columna shoula be the 81 me vidth
on the extarior f ca fnr the entire hai&ht of the bu11d~ -

1ng. .The oro«a section of concreta comumns ahould be

the same for &t levkt tww storiés and fcr low buildingﬂ s

of not more then four stos ies it is practicol to hold to
,tha same section the entire height. The. vertic&l rein-
forcing would of course deore:se 1‘ the uppar stories of

the building. The column slze should be in aven inches

’?rom the
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. ‘and decremse in size by twa inches;; The column apacirgrl‘
ahould be unvaryin@ ‘the entire height of the bui&ding
and if Qoaaihla equql. The vertierl b<r3 sheuld be as
| 7lprga as nractieable an& apiral hoopin@ ehould be used

-,in praference to iaolated tiag. T'éfvertickl harq sbouldV”'

| be ﬁmlieed twenty~?our bzr diamatera ﬁt fleor 1ines “but
not leas tban eighueen inchea by projeatiag the hara a%QVe

tha ﬁlmb from the calumns balow.‘”

‘ The majority'af cnlumn foctinga ere Bgﬂnr@ and:
'of tke block tywe* T?e de&ign of tbeae faa*ings=is\
rztler tadicus but the bending moment can “be re‘dily
determined Hy referring to the diagram on page fiftj~n1nel»
'The value C ia wultiplied by the’ column lo&d #nd the result
is giveu in inch pounda. The weight of the footing doea
not affect the bending mament in th& fuoting.‘ ‘The follow»
ing example anowa the applicution in actuxl design:j -
P = 94,400 pounds ‘
Column1 14 inchaa‘squ&re “i‘

Size of footing, 5 feet squere _
‘The vplue C is 3.3 (from the diagram on prge fifty-nine);
m._ CP._ 2.5 X 94,400 = 318 000 ‘inch - poun&s in footing .
mt e"oh face of eolumn.» The mhear, punchkingy and bond
rust be inveatigatmﬁ 1n the usual menner to oommlete '

the design. The *oating ﬂhdﬂld be oonnecteé to the

eolumn ’1tk dowels of the same size and numner 89

verticsl bers in the column. The yrojeating portion of
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wall footiag ia deqignea as a aantilever ﬁlmb and the :
Tremultﬂ aun readily b@ ﬁabulated» The tmble on pa&e
' sixtynona @1?66 tne reinfcrcing ?equlred for various oo
praJecﬁiana and vmrioua unit soal 1&»&3.' ‘The 1ong~”” “*
itudindl relnfaraaﬁg aerve as spdces for the transvérae o
bers and alao as temyeruture and snrinkaga reinfercihg. -
‘Tha aanarete protection Qn footing reinforczng should bé ;
three inahes or the bars may be damaged by 6aceamive eorroaioni
| " The m&smes of concrete in aha uaual buildlng
are toa large to empamd mr ccntract freelv reaulting from
temnarature or moiatura changea.“ ”le teﬁdency to expand
and coatraat develop atressas in the ccncrete and unleas
the concret& ia rexnforced to realst theaa @t eases |
, crackarwill oceuUT. The co~efficient of axpansian of
" 0teG1 and aoncrete are &ppraxim taly equal, which 13 vary
desir&bla‘ Thc purgose of reinfarcing for temparrture and
: shrirkage is to pxevant dracks fram.loealiaing, but rntber
to prevant them all tcgether or render tham numercus end
very small. The rein:t?c:}:w::;&234,2> bars also tend to~distributa
the stres eé evenl y 31an@ ﬁhe mass. of nancrete%\ “The Joint
Committee specifies tha rmtiba uf ateel raquired 4o resist
expansion and sarinkage straes to be placad at right angle
to the*principal‘reinfar01ng¢ The tahlea on pages sixtjwtwo
,and sixtywthree are based on theae ratios and are very can-'
venient to uses The hori&antal bara in the walla are apaeed

uniformly twelve inchea so the bers can be lapped ragardleea
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Bey=sofor fess aéaw:—"beavg

Flgzmg fineand erds of Frazzs:

. Vc?f’.S‘E’ éaf:.f & /707’/‘ zéaa,és’c/_

4 v= 4/ 7‘0 col beteveer /éea'véf;’?"_

e s -errd s of

fran.s*ve/:se boors are. bao,éc?a/ -

7‘/€ F)/\/.S VERLSLE 5/925

EN ',f‘:(jﬁ7’7‘.j’5'0’/'/ load irm pocinds @ sgcsare foot ET
Zrn | zooo. 3000. 4o000. 6 ooo. Wi
nckedS e | Spacing|Sise |Spociog | Si3e | Spacing |Si3e \Spacing Iches]
6 | %¢| za0c]| BY| 240c| 3P| 240c| Bb| 2402 o
8 %p| z40.c| BP| 240.c.| BP | z40c] %P| 4'.c. 8
o0 | %%| z240.c.] %8| 40c | %29 40c) 4P| 40c. )] 0
iz | %t| s0.c.| %P| s590.c] 27| 4oc /12 |
/4 54| goc.| %2 s0c.)] %29 4voc. 14
/6 9| s0.c.|] %7 4v0.c.| %Pl 470.c. /6
B8 | %P soc| %7 470.c /8 .
20 Lal s'0.c] %7 3o.c 2o
z2 %el  S57o.c. | .2z
z4 1 %2l 4Lo.c. |24
_Z26 el 40 | . lze
M26 %'al 4%o.c. S i . 28

LO/\/CF/ TUD//V(QL BALS

WYidFH o Bars
| 20or/ess | _z-%¢ |
| 2" 4t030" | 3-% ¢
3o 40" 4-% ¢
4 tfo 50| S5-%P
5 fo 60" | 6-%"F

5. 77 /76 Fromnsverse .50/'3 =bove.

----- /be beavey ‘7/07[7/6’0/3/-730?

Sipe are for /anyn‘ac//na/
bar spacers sipce 4o%

7‘6’/?5/0/7 4 jfc/a/'f //7(6 /5

—

= a//vweﬁﬁfﬁ?—(v czz%r“‘

6 e = 10070, /ess.
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EZ//V/"OZK//VG/:&Z SHEINKAGL AND " ™
| TZMPZE/‘?TUEZZ' IN CONCEETL NALLS
Thrckress \Bars af each foce of coall/ - ] ° ¢
oF Hors 3ot/ bars| Verfrea/ bers 0
wa/l  |5/30 |[Speand|5/3e [Spaciag] SN
| Borless | % ¢ zoc| B¢ | 240c. % 3
P12 | St | 1zoc| P | 240c.| ° ' & '
/I3tole” | %“2 | 120c| P | 180.c. | , RN
/7t020" | %P | 1zoc| B | woc \ 1 N
2/ t024” | %$ | 1zoc| %P | oc. ! ] >
25728 | b |izoc| %9 | 8oc » e
1 29%32"| B¢ |/z0c| %P |oc. A
NOTE: p=0025 7

) The ernds of a// /Jor/ orta! bars shall /a a//eaﬂ‘
24 trrrreters bert /707‘ Jess Fhar /8 //7://'6’_5

2.7he tor/somta/ bocors féa// /a/a A4 foetatcormers of
coallls arrd i Fersectiorns of we s csshocwors beloco.
3.7 bor/somtal barsshallstart G rnches above fop
of footing arnd s 7‘0/0 2 ipches beloco ;‘o/a of coall,

4. The bor/somz/ ard vertical bers shall be seccre-

Moy coired fogetberate very port of /i tersectior

e

T

-

. .

-

CORNEELE.

; I TEESEC 7/ON.
LAPPING OF HOLIZONTAL BAELS



T RLINFOECING fO8 SHE/NKAGL AND

TEMPLRLATURL INSLALS

L Beinforcimg £ or /b r/'n,éagcé arrd /fm/era/c/rc’
stresses pormal fo #he primc/pal re/mforc/rmg
shall be pro vided /o corcréte comstreretior

where the prir <l pa / relmforc/m

exterss /ro

ore directiorr or/y. The spacing of Fhe bars
shall pot exceed /8 /mches por 5 Frmes Fhe
slab Fthickpess. Y |
2. 7 S/ab %é/céﬂe_sjr/m, lroches.
3. As" Area of steel/ /r sgaare Irches o Ffoof

coid#h o f_f/dé g _

[LOOL SIALS (p=000z) (LOOr SLABS (p=0.0025)"
T A | Beipforcirng - 4 Rermforc/rrg
’ Size Spacing| 7 Prae |Spacing
2.0 048 | 4P| 1wo.c. 2.0 6ol @b | s00.c.
z.5 060 | 44| woc | 2.5 075| %% | /z0.c.
3.0 072 | 9| ,50c | 30 o70| B¢ | /270c.
35 084 |- B | 1470.c. 3.5 05| B | /120.c.
4.0 0% | % | /z0oc. | 4.0 /20| %% | //"0.c.
4.5 108 | ¢ | 1z70c.| 45 /35| P | /00.c
5.0 Jzo | | 11o-c. 5.0 450 | B¢ | 90 . C
55 132 | %% | s00.c. 5.5 5| B'¢| 8"0.c. |
©.0 144 | ¥¢| 970.c. | o Jso| %P 7 70.c
6.5 156 ¥é| o o.cC 6.5 | ¢ .95 ¢ | /2 0.c
7.0 18 | 9| & o0.c 7.0 .zlo|l &P | /o.c
7.5 180 | Bl 70 c. 7.5 225 %2¢ | /0"0.c
8.0 192 | ¥¢| 70c | 8o .z40| %2 | r070.c.
8.5 zo4 | B?| oo.c 8.5 255 %P | 70.c..
9.0 216 | 9| &'o.c. 7.0 270l ZP| 7 o.c..
/0.0 240 | %9 | roo.c. /0.0 .300| %2\ 10"0.c
/(.0 Z2A| Lo | F90.cC. /1.0 .330| %@ 9 "o.c
/2.0 .Z80 | %9 | Bo.c. /2.0 360| 77| 8 ‘oc. |

o.CcC.— ar7 ’Cé’/??Ze/'.S‘
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{of tbe adjocent %ali thiakneasa' mhe vertical bars 1n

wmllq qerve as zpaaes and aup“orta for the herizonthl bars,
’ Tha figure sixteen on page aixty—flve shows the
correct manner of placing reinforcing hars in baam cver
a:rupport' Tha bﬂrs in ‘Nno ¢nse ahauld be tied together over

'the su?port. but aeparated 11ke at the certer af the bemm.‘

The reimfarcing in &11 cnzes must be aacurely held the

o every poznt of intersaction‘ The reinforcing bara ahaulu‘“

be shop fabriaat»d rsﬁher than Field fﬁbti@ﬂted aince the =
opermtiun can ba performea mith graxtar nccuraey.' Rein-
forcing should never be plvued Bt angies sa that any ‘streas -
included in‘tha har‘will apall t@e;&gncrete; _Eigurewseven~‘
teen illustrates a typlcal Gore of fipreper’ srrangement
of”réinfarcing”b&rs"fdt"a”éﬁairl“”The bnré'aheWn”in figure
ei&hteen wiil not apall the cancrete when the st@ir is
losded. The fi@uram nineteen and’ twenty on ppga qlxuy-smx
ahow the inoorrect and vorrect of splicin@ vertiaal column
bers at tke floor line,-‘ | 4

The cnmplete set of &rchitegturnl conatruatian
drawingﬁ usumlly 1hclgde~the*&eneral structural plans
prepared by somefenginaér“emyléy@d‘by_the firm, cr-by 8
firm of engineerq.}‘The'struotural~informption"aﬁould
be on aapnrate plans snd not drewn or architactursl floor

’nlanm. Generrl structurel pleng inoluda foundrtion plan,

floor snd reoof frmming plans, the nevesanry detsilm rnd the
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FIGURE 18

FIGURE 7
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FIGURE 20~
Kf/a/'/‘a/ ﬁkoo/b/,'/)g' Dgfjééwo/
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- ﬁchedules¢\ Architectural fentur m are amttted from s
tna&e wlana inaluding the non-lcad bearlng pcrtxtlons,
| : The: purtial ﬁtructural steal frsmzng plan =
A 3hown on page ﬂixtd~eight ig guite typicul.‘ The concreté“
:flocr syﬁtem is omitted an these plans. but ‘are covered
on other plmnan' mha eolumna are eﬁch.given a aep&rate
identific tion number aﬁd is ‘the apma on 211" floor@.
th structural ?1ang~are prafermble drawa gt,tne seme’
scéle'as'fhe'érchitsééﬁrél'flccr.@lans'whigh iﬁ,ﬁgﬁallyl
s oﬁeweiahﬁiinch tc‘a}fboﬁi”{ihé“ceﬁtérflineé“bf‘ﬁll‘célumns'
and the 1ooation of all ‘beans must be dimcnsloned, The
elevations af the taps of &ll beama shauld be giveﬂ in ‘
reference to the finiahad fleor 1ine either by & general a

note Gr”ﬁep rmtelv on each ‘beam. The plnns cuver the

'harlzonual frﬂming and ‘the column nchedula Bhawn on

- pege 9ixt}-nine the vartia&l mambers. Tha aolumn '

mchedulea shown. 1oo;te the flaor linea and . other infdrmation' S

neceaﬁary for “the c@ntraotor to preperly grepare %orking =
drawingc. mhe atructurfl planm snauld include auffieienti
deteils to cover special anres. e | | .
Tha partxal concrete framiné plan Gﬂ page
seventy 111ustrstee the a@caﬁted 00nvention8 znd 85
nrcviously stmted the column center lines of ﬁll columna
and lec'tion of £l beamq ahould be dimansioned. ‘The |
columns sre givan individual identification numbers and

the beums o number prefixed by & letter. The slabg ore
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also identified by a 1ettar and e number mnd tha grrow J‘“ v
woints the directiun of ﬁhe principal reinfcrcing.Jl_ he
qcolumm, beem and slab d<t“ is aeverea b”‘scbeduleq.:fThe‘””“
~informetion must be auffiaiently complete S0 tbe oantiactor
lcan estimnte aocur‘tely ard prepare WOrﬁlﬂﬂ drswinga.‘ The B
yointa of ben&iﬁn relnforoiﬂm bﬁra for glﬂba #nd be@ms naed
not ba shown on the general wtruotur 1 dr wings aince thiq SR
iaformetion mill be ahuwn oﬂ the morkin& dr&vinge.' The de«

‘r‘signer‘wili hvVu an’ o“mortunity ta cheak ﬁll the aorking

drawirgﬁ submittea by the coutractor. ‘

| ' 'The framlng plrns Just diacussed fé‘Sﬁ@pbftéﬁﬁl
entirely by columns bu» thodn @hown mm.pageg seventy-four

| end veventy~five @re partially aupporteq by.W&lla gnd,is
known as “wall bearing construotimn"‘*1Thé”intefnéluqélumns‘
may e replﬁead by brick Wvllﬁo “he c&néfété and'gtéel berms‘
supported on the extarior malls qhould axbend ta aithin four
mmd one h&lf incnes of th@ exterior rwae. _The WaLl bear~
‘}ing plates for the ateel besmm ere designatéd'by Pl;\?o
.;rnd are d&aoribed in the %ull becring achadule. 'Th@ con- :
crete joista need only be p@rtiallf drtwn if the rapetition
. 1s unbroken, but sll Joiﬁta ahould be shouﬁ if any ire
‘regulzrity ocours., The end flare of the joists mhould’be
arawn &8 shown on Ppage: Emventy~five., The'ink lincs of all
membera should be dramn bclle end the framing pl@ns shculd“
rbe drrwn to scale. a3 SR ,

The relative merits of ﬂteel end reinforced

conerste hes been o subject of considersble discussion
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 and differencé of opinidh;“ Th@ e&onsoré of each product
feature the merita of their product and in aeveral in—
,“stsnoes hmve painteé aut the faults of the other.i Ex-"}“
perience has proven that hoth products are s&tiafactory
'and to the grace of “q&fety fadﬁor“ failurea are compar&—“”f
- tively rara. The contantiona homever are worthy af con~'°
aideratian since thej affeet tha aafety of the eompleted
structure. T "14‘“
- The ayonaora af struatural steel have been act-‘
ive in removin& mang alleged hlnderances. They have suc»
cee@ed in inoreaaing the working qtress to eighteen thoua-}:
 and pounds o ﬂquare ineh and reducing the deed weight of
the fireproafing oovering.‘:mhese hinderanoes formaliy
| gave the aoncrete interesta & @reat economiaal adv ntngee;‘
otruotural steel membera ara é ahoy fabrioated produet
anad 0an readily be insﬁeoted and even tested before ‘erect-
1on. The principals of mechanics o@n be applied to a great~,'
er dggree of certainty to a structursl steel deslgn. ‘The
internel streases in ateal members before erection ‘are very
low and perhaps have been entirely eliminatad since the in-
treduotion of 1mproved rolling. - | |
Reinforoed concréte 1n compnriaon ia a rather
<uncertéinrproduct and is made in the field under unfavor-
sble conditiong. *Thé‘éceapfed.design of beams trests |

the concrete pbove the neutral sxis in compreésiun'and the
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reinforcing steel as resisting all tensile stfess. Tﬁe
concrete obviously will be in tension and is eotually

. permitted to crack or fall before the stresses in steel
bars are developed. | The ten51on in the concrete is neglect-

- ed and the concrete'is allowed to crack. The shear and

hond streoses are oomouted on the. assumption that the con-4
crete below the neutral axis has not fa ailed. The assumptions
are,rather contradictory and actually the internallbehavio:
of a concrete beam is not'definiteiy kﬁown} -The'beam may
function~as a catenary or perhaps as an arch. The shrlnk—'
age of concrete due to m01sture change induces hlgh stresses
in the steel bars which are neglected in the usual-com-
putations. The present trend is to confire réinforced
concrete‘to floor,systems and secondaryhmembers and to con-
struct the columns and primery beams of structural steel.
Reinforced com rete occupiee an important place in ouild-

ing construction but its properties should be considered.
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