
.SOME , PltAC'rICAL ASPI~CT 8 OF 

STRUCTURAL D11SIG1i lWR BUILDnms 

by

CARL E. PAULSEH 

B. s. in A. E. University rif Kansas 1924 

SUbmitted to ·the Depart'ment . of 
.Architecture and the Faculty of 
the Graduo..te School of the 
University of Kansas iti partial 
fulfill~ent of the reqtiirements 
'for the degree of Arohiteoturel , 
Engineer. - · 

Approved by; 

Inatruotor in Charge, 

Head of Departm~nt 

April 15, 1932 



Prefnoe · 

applie'd . to ~t~uctural'\fre:mes,· though the.>oornpleced 
• I ,r' 

. \ ' . . .. 

buildings may.; d(ff'e1~ ·wtd·e1,r. . The· atructµrt:l m.em(>'ers • .

o'f oourse,· can not be made u'niform for t~ll bui1~ings ncrr 

w.ould . that be dealrnble or :even possible •. The practice 

of atandnrd1zihg <generfrl methods ·or deaig~ and detnils 

h~wever Will $!\ Ve both t ime end ,mdn'e:y\ 'for . the ·clle'nt.· 

Elements of atructur·a.1 theory shouicl not be d1s r egurded 

to achiev~ thia end, but rnther ·6omblned wlth iood prcot-

ice. 

1'he inEiJoi'fty of ' the etructurt1l problems in the 

·..laUnl bu11di rig -con rea.diljr ·be s9lved by . the use Of tri.blea. 

·'i'he detJ'igner sh:/uld always be ·ramilia.:r with the . deriv- ., 

ation of the· mathemrd,tfctil f~frmu1n s necesa$J.'"i -to devise 
. / 

these· t hbiea so ·their·· limitiitfona ·ioo.n be / appreci.nt t,d. 
i 

The rece~t atondardization of atructurril ahppea and

elimina tion of unneoeasary b~r sizes has permit~edthe 

t1tblea to be r r:}duced considerably. Th'e tables, however, 

do not cover all the combinati,:ma .. of stresses permitted 

by the varioua ·buildi.ng codes, but follov, the recommend• 

at1on3 of oert.sa.in national , aocietien end the United 

Stn te i:, DepG.rtment of Commerce. · Tho mP tter of IHH3Umpt1ona
.

of loeda will not be discussed aino~ that is eoverned 

by local building code~. · 



The manner of presenting · atruc1turt{l denigno 

on dr8swing$ -differe aomewhat among er1gineera 1 but thoaa 

shown e.re · gener::~lly acoepte·d as good priictice.. The · do-. 

tall a pctrhajfs . 1ippear obvious 'but ''er'e.lritended to ,·illua-

trate oommon. fa:ul ta ·and the prefereed solutions. Com~ 

pliee.ted otruotfofa:1 ·dealgns arcf ''<Yorribiriatibritf-'·or rifo.ny·

relatively aiffiple _---- detuila .. 't,herefore ·'t:,oreful ntte'n.tion 

should be given to all the minor ones. 

CARLE. PAULSEN 

Alb 0 ny, New York
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s true tural de sigri . a.r£f. so num~rou s . ths,'t . el\ Ch .·struo ture · 

is an individuiil .problem. .The .final result depends on 

the skill of the engitieer artd the nature of the p~ojeota 

on which he has beeri enga~id • . struotural .desi~~~ .· 

r1re therefore rather individual. · Th.a views p:re~ent,ed in -

this _ theaia ca.n only .. covef the .n1oat common P:t:Oblemf and 

there will probably be ao,me dif'ferer1Ce of opfni on as - to 

the degree of ·pro.cticabil_ity, : The:: ideal . condition] is 

the a,greement, of prti.ctice with theory but this is not 

. alwa.ys praoticnl. 

The P1:"c>greaii.· of bu11ding 6oriatruc~tfori is oon-

tinually upsetting any previouali ocicepted pra~tice ELnd

coat Of Int.lteriala a.nd lf,J)o':r htH3 11 decided effect on 

9 tructur i1 l design • ., . ·,rhe pl:cserit~ trerid ifi . to 'reduce field 
' \ - . 

work rmd aubatitute /r#bop ftibticnted members. The bene-

f1 ta ,~ro obvioua but the · mos ·t aigni fionnt one · 1 e uni~ . 

'formi ty of product. Shop ffi:,.brication· hns indeed 

progressed to the ~xtent that certnin clnoeea of 

buildings f:.re entirely -fabriortted and ore oimply 

erected· in the field.. '.rheae buildingo _however Etre !Only 

semi-permanent WgrelH,usea e.nd am,111 factories. The ma.-

,jo ,·1 ty of buildings fortunstely for architects and · 

engineera still must be individually dc.rn1g1'1ed and v.re 



not adi1ptRble to utnridnrdlzr.tion to atich a clagree. 

The f0llow1rig tablea have. oeerl devised prin~ 
cipnlly for design purposes, but may also be ,·u·aed for · 

. . . . . . .· .. .

investigating ' str~saea .in existing ·atrticturri.l 'membera.•

The data is presented . f n tr:.b'ulr;.r .fornf :rather them ourve3 

since there is lesa·poaaibflity'of error ·in prriotici-11 

use. The . stresses ~dopted for these ···t r bles ·mEty differ 

frorn the '.reqtlirementa : Of ·some 'btilld:i.ng oodes, but,:

fi.re in genertl uae by moat,' deaigf1era ·~ ~rhe. struct11rr;,. 1 

steel indu.stry htla · atireed ·ori · a oerti-dn atreria whlcn is 
' . 

widely accepted by .· bU'ilding bodes. . 'Aaatimptfons govern-

ing the structurnl 'deafgrt hav'e ·'btferi ;eilm:iris:t~d ' arid. · no ' 

s.ttempt ia mode to reatriot .the deslgtreF•s fngenu:tty. 

The uae or tabl'ea. should aotunlli ·rree his 1nina from 

tedi oua details' ~tnd '·off o'r'd the "time' . t'o stm1)lify' the 

struc~tural ··deafgn/ The ··- tribles· heve · beeri "'arra.nged · in 

the uaui:il order of ,prepB.tlng e. atr"tidt'lirnl dae1gn. 

The :t,}:bfe on pnge §eyen gives . the allowable 
' .

unft atre saea of a:teel columns subject to a.n e.-.xinl 

lor~d and 1,i bnaed on the· formula,L _ 
A

18,000 
1_,._,&_,.___

l'B,OOOr 
which i's J:)re:13ented by ~he .Ameriot?n Inoti tute of steel 

Construction. The , e.ppli(ntion ' (?f the tr;ble is quite 

ai~ple end the following example showo ita uae in nctual 

d.eaign. The fiXhd lon.d is naaumed to be two. hundred 

fi(ty thousand pounda and the un~upported length ia 

fourteen feet. 
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I

.?1LLOJ!Vf3L)Lf UNIT .5 T~L55L5
t=OIL .5TLLL COLUMN5.

'* ~o. ~-,. ~2. <o3. (o 4. ~5. "~· 67. 68. 0C/. 

.o /5()00, 14'116. 14832. 14748. 14663. 1457c), 1449.3, 14407. 1432/, /4235. 

.s 14958. 148 74. 1479(), 14706, 1462/. 14536. 14450, 143&4. /4278, 14/92. 

7/r 70, 7/. 7Z. 73. . 74. 75, 70, 77, 78- 7q, 

~ .o 14/48, /4062. /397S, 138813, 1380/, 13714. 13627 l3S40, 13453. /33C?6. 
~ . .5 /4/()5. 140/9, /3932. 13845, · 13758, 13671. /3584, 13497, 134/0, /3323, 
~ 

~ 81. 83. 84. 85, 80. 87. 88. 89. l 80. 82. 
1327'9, l3/9Z, 13105, 130//3, 1293/, 12844, 12758, 12672, JZS85. 12500. ~ .o 

~ .s /323~• /3/4C,, /30~2. 12'175 12888. IZ80/, 1'27/5, 12 "2C/. IZ 543. 12457, 

~ Yr C/0, 91. r1.. 93. 94. 95. 96. 97. 78. 99. ,,
.o 1241-4~. .IZ'328, 12243, 12/58~ 12073 . I I 989. //905. 1/82/. I/ 737. I I" 54, 

~ . .s /237/, 1228{,, IZZO/, /2//(o, /203/. 11947. //8~3. I 1771. I lh 9{:;, //tc/3.
........ ~ /00, IOI. IOZ. /03. /04. 105, Jo6. /07. /08 /09,
~ 

.r '

. o I /57/. 1/489. I /407, l/325, /1244 Iii to 3. //082. 11002. 10922. /084-3.

. .s II 530, I 1448. 113~~. 11285. I/Z04. I IIZ3, II04Z, I0'!6Z 10883 I08o4.

·'* .//0, ///, //2. 1/3. l/4-, //5. 1/6. · 117. //6, 1/9.
,0 10764. 10686, /0608. /0530, /0453, /0376. /0300. /0224, /0149. /0074. 
. .s I07Z5. IOM-7. I0.50 C/. /0492. 104/5, 10338, /02"2. /0/87. /0//Z, ltJ037,

* 120 IZ/, /22, 123. 124, 125. /-26, /27. /28, 12~.

~ ,0 /0000. 9920, 9853. 9780, 9708. 96%. 95~5. 9414. 9424. CJ 354. 
~ * 130, 13 /, l3Z,. ;33; /34. /3S. /30, 137, /38. /31. 

~ ,0 '1284, '1215. 9146; 9078. 90//. · 8144. 8878, 88/2, 8747. 8~82.

~ ~r /4(). 14/. 142, /43, 144. /45, 146. 147. 148. l4Cf,

~ .o 8'=117. 8553. "8489. 8421:J. 83~ 8302, 824-i. 8/IJO. 8/20# 8060. 
~ '7r /5(). 15/, · /.52. /53. _../54 1.55, /50. 1.57, /58. )59.

{ ,0 8000. 794/. 7882. 7824 7767. 77/0, 7~53.. 7.597. 754/., 7486. 
~ '7r l~O. /6/. /62, /63, /64. /65, /66. /67, /68. /69 .. 
~ ,0 743/. 7.3 77. 7323. 7270. 7217. 7/?:,4, 7112. 7/J{:,O. 7tJ09, "958. 
{i ';/r I 70, /7/. 172. 175, 174, 175. /7~, 177. /76. /79. V')

,0 ,r~tJ,_ --~858. fo808. ~7.59, ~71/. lo6~3. C?lo/.5 ~5~8. C:,52/, <o4 7.5,

?r 180. 18/. /82, /83. /84, /85, !'96. 187, 188. /89. 
,0 ~429. ~383. to338, 6293. ~-248. 6204. 6/6'0, to/ I 7, to074, ~03/, 
7) .--- . r /90. /9/, 192. 193. /9,4; 195. 196, 197. /98, 1qq, '
,0 5989. .5917. 5905, 5864. 5823, .5783, 5743 . ..57tJ3. 5664, 5625.



-5t9f£ L 0/'7.DS. lN THOU5r7N.lJ5 Or POUNDS 

d w 17.s t7c _ Uo.supporfed lengfh1nreef
VJ 7 13 q 10 // /2 /3 14 IS /0 /7 /8 19 2,0 

-
~~ 3Yz. /3 /.27 8.35 2~., z4.z 22.z 20.3 /8.3 /fo.4 14.5 ~-~ 

~~ 4 17 /.fo3 1/0.94 :35.fo 33,4 3./.Z 2</.0 Z<o.8 24.~ 224 zo.z 
3~ 1.5 2.23 7.3'1 37-9 35;1 3Z.3 zq.4 2~.7 z4.o I
4 20 2.08 7.89 41.Z 4fo.J 43./ 40./ 370 33.9 30.9 27.9 

~ 4~ z4 3.17 12.73 t;,/.8 58.5 S5.3 .sz.o 48.8 r4S.5 4Z~3 3&/.0 35.8 32.5 

-..t 5 29 3.l:/1 15.'/5 75." 7Z.o bl3.fo 05.z to/. 7 StJ.Z 54.7 5/.3 47-8 44.3 40.9 314 
.. ~ 
' 5~ 3~ 4.30 20.01 9Z./ 88.3 84.tc 80.8 77./ 73.8 b9.~ b5.8 foZ.I 58.3 54.C:, 50./3 47J 43.3 Q., 

~ ~~ 49 S.58 28.89 IZB.3 124.Z 120.0 1/5.8 I I/. 7 107.5 /034 99.Z 95.0 '70..'1 8~.7 8Z.te, 7tJ.4 74.2 70./ 

~r 7~ ro4 <o.rz 38.74 10to.o /~/.4 15~.9 l5Z.3 147.8 143.2 136.i::, 134./ /29.7 IZ5.0 IZ0.5 1/5.9 /J/.4 /0613 JOZ.3

~ 8% 8/ 8.40 50.o3 ZI/./ zo~.J 201./ 196./ 19/.CI ,e~.o 181.0 /75fl 170.9 N:)5.C/ /60.8 155.8 IS0.8 14513 140~1 

~ 9~ /00 9.97 ~Z.79 Z5Cf.Z 25.3.8 248.3 242.8 237.4 23/.0 226.5 22/.0 Z/5.b 2/0./ 204.0 /99.Z 193.7 188.3 !/82.8

~ I~ /Z3 ·Jf.'rt 78.8f, 3/9./ 3/3./ 3o7.Z 30/.3 Z'/5.4 2814 ZB3.5 277.b Z7/.C:, Z~5.7 Z59.7 Z53.6 z47.9 241.1 23~.Q 

IZ~ 169 /4.58 J/3./0 42/.9 ~/5.4 4oe.e ~OZ.3 395.8 .389.2 38Z.8 37~.2 3fl/.7 363.2 350.7 350./ 343.0 337./ 330.~ 

The ro/loc..u/og e/77;:)/'r/cal rorrnula C-VCl..5 u...sed ID cornpof/ng 
fhe sa-/'e /oocl.s kr I-he above concrefe f:;'//ed ;:n)oe colarnn.s. 
'f?=/'"!'9c+ IZ~)(!0oo-z4 J/ L/rn/fo-Fjeogfh e:zboh4od/orTJeferx 
P- 5ar"e /oad/o,/:ovnd.s. · 
19.$:.l~rea or5fee( 117 s~aare 1oche..s. 
t9 -r9rea or"coocrel-e /o_s~uar~ /nches. · ·. · . · 
L= Un->C//'?orl-eclleoglh oicolcmm /n /nche.s. 
d ov.f_s1'de d/arnefer OT colctrnn /17 /nche.s, 
W-We/ghf o;-colc_/n?/7 /npouocls a//nea/-Toof. --

co
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Assume 10 11 H~4lf least r - 2. 38 .Ac.== 18. 81 1 - 168 = 70. 5 . .., r - 2. 38 
f = 14105 P = 14105 x 18.81 =. 266 ,OOO#. The ·column first 

& 

assumed is adequate. 

The ta.b1e on page eight cov·ers the safe axial 

loads for concrete filled pipe column and is computed 

from an empirical formula ba.sed ·on lab'oratory tests. 

Proner column sizes can be selected directly from the 
J,; I . • 

table ·if the axial load and the unsupported length is 

known •. The sectio~ of the shaft if idea.l and. ·this type 

of column has heen gaining a wide use since· the develop-

ment of arc welding. The details on page nine illustrate 

several application~ of this.type of column. The section 

offth~ shaft is .relatively small considering the carrying 

cepaclty· and is popular in small.buildings since it can 

readily be conce·aled in·the partition. 

The table on page ~leven covers the load value 

of will bearing plates 'to b~ piaced at the end of steel 

beams supported by walls. · Plate s1zes can readily -be se-

lected if the end reactions of the beams and the wall 
·,

material is known. The width of the plate will depend on 

the thickness of the·wall or pilaster. The edge of the 

plate should be flush with the inside face of masonarj'and 

the. opposite edge of plate four to five inches from the ex- · 

terior face. The .Plate may extend entirely through in-

terior bric'k walls. The end of beams s1:.ould ·rest on the 

entire width of the plate. The thickness of the plate 

can be determined by the .table soon :·pages twelve and thirteen. 
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.. _.'.S/3e t9rea ·--· Un/f LoadooMasonrq -·= 
# L:7" #D" soo.#.a''=' _ .. ,LOO, .. zso. 

4'' )( (/' 4.a"2, Z,400,# 6Jooo;# I 2)000/!_ 
4. X8 .32, 3,200. 8J000, /0.1000, --
~x (o 3~. 3,<oOO, iooo, 14 ooo. _ 
G X 8 . 48, 4,800, IZJOOO, _ 24;000, :__,_

~ ,X 10 to 0, ~Jooo. /~000, 30.,000, ..

6 .x IZ 7Z. ZZOO, 18,ooo. .3~.,ooo.· .. 
8 X8 ~4, <DJ4oo, 1ro,ooo. 32.,000. _ 
8 X JO 80, 8,000, 20,000, 40.,000, 

.. 8 XIZ C/ lo. ~~oo,, 24,000, -- --~~--0 QQ.,_ __ 

8 X/4 I I Z, I I, 200, 28,000. 56., 000,__•__
.

8 X 16 /28, IZ.,800, 32,000, 64;ooo._,_ 
/0 ,x /0 /00, : I0.1000. 2 5.,000, 50., 0 OOc._. __ 

JO X IZ ·120. IZJOOO, 30.,000. too., ooo. _._ 
10 ,X 14 140, 14.JOOO, 35,tJOO. 70.,000, ,.~ .. 

10.X I~ /~O. lto.1000, 40.,000, 80,000, ...

/0 X /8 J 80, /(3,000, 45.,000, -90.,000, •.

/0 X20 zoo. 20,000, 50.,000, /CJ0,000, ·-
IZ X 12 144. /4-,400, 3<d.,000, 72,000, •.

12. ,x 14 /08. /(o,800, 42,000~ 84,ooo. ··-

IZ X /~ /92, !~ZOO, 48.1000, '10,000,
/2 X 18 Z I ti:,, ZI~ toOO, 54,000, 108,000•.
IZ XZO 240, z4,oo.o. 6~000, IZ0.,000,
12.. X.22 2to4, Z~,400, (olo,000, I 3-:Z.,000.
IZ XZ4 288, 28/800, ':72,000, 144.1000, 

Jootf oad f7ea r/79 f/le (Porf!andce777enf rnorlar) . 
250, .!3r/c£ (Porf/a·nd cernenf rnorfar) ... _ 

# . #
500. Concrefe(2ooo .. on Z8da9'fe.sl) 



f3Lr9 R. !NG , PL t9 TL5-----~:; . 

L-8
:.. 2.

,e

r8 
1.e 

L_ . JZ .. 8 2 LR.. M = -.x- - ·-x-.·. -
Q 4 ' .2 4 ' z. . 8

-8 .'2 . ,e (L- 8)
. 8 . 8

. 12 , u.1 WL 

, AA =- U.I WL (L~8)/~ . a .

' . · -: 

wf~
5 =--' "c;;, -

. " · . . ..· -~ W-f? .. u.; WL(L-·.8)
• • Ma . G 8

f'.P w L(L- 8) L(L-/3) _ 4 ·Ff 2

3 4 3CU

. ·f2 ' = 3u.;L(L-!3) 
4r 

f - r3~5,(L-B) . 
Vl1LU.C5 OF "L(L-8)"
Th/ck.,ness ofp/af-e I /nche.s ·cu Ir;) ,

3~ y.z ~ "4 Ye, l 11::, I '4 /Zs l?z /~ /~ /~ 
100. 33.e <o0,0 9.3.8 135. 184. 240. 304. 37~. 4S4. 450, (o35, 735. 845. 
2.50. 13.5 24-.0 37,t;_, 54.0 73.(o 9~.o /22. /50, 182. ZJ(o, 254. 2q4. 338. 

500. ~.7~ /Z.O 18.8 21.0' 3~.8 48.0 6/.0 75,0 9/.0 108. /27. 147. J(o9,
' 

' - ' . . 

12 

z 
9~0. 

384. 

/C/2. 

·. w=;oo~oodLJ.ear/ng.j/le(Porflandcc=>rnenfr77orfar) 
,cu= 250. !3r/ck.( Porf lqod cernenf rnorfar) ·.~ 

=,Poo~Cor?t;:r<?.l-e("2oo~on 28d0y fe?s-f) 



AZ= Tofa I load on plal-e /~ ,POC/nds . . 
L = .. L.eng-/h orr77a fe lo lnches. 
W == W/df h oF?lafe 1'n /nche.s. . . 
8 ==. W,clfh or beam f/aoge 10 1'oche.s. 
-r} = Area orplal-e 1'n..s~oare /nche.s, . 
·UJ .. 17//oU,,Jable ?rt:.<'ssvre on lhe rnaJonarq 

-'"Q ·.:.sraare7och. 

13 

"f· = Thlck-ne.s..s o~?/ale 1n /n~he.s, 
.&. = /8,000. ?OC/nd..s Cl .5~C/are /nch.
M~-Mon:7e17f forone/nch c..o1dl-hor?lale.= wx f:..X c-

w f.-7- .. Z-:. 
Mei= ·--

- 2 :: E. z f 2 , /h . 5 .-== .'1- = a.I · . .5.:::: ~- (One 1'nch cv/dr · or'jJ/al-e): 
T.s .3~000;. <o

F: = :::; = ~o~;- . I- .~rc;:o~;_-_ . 

Th/ck:..ne.s.s orpla I lnche.s e 1n·u.;,; ·. 
% Yz ~ 34 Ye, I J~ I~ 1313 IYz /~ I~ I~ z

.JOO, j 3~ 4~ 5% ~ ~.34 7.34 8%,. rt Jot 11t /2~ J.3t l41z. /5Yz_ 

zso. /~ 2~ 3J{.i'3 3~ 4~ 4~ st ~~ (o~ 7t 8 at ~~ C/% ~-

.500, I%, /~ z~ 2~ c9 .3 3Yz 3~ 4~ 4"% 5~ st ~ ~~ 7 •, 

W =100.~Load b eor/ng -fl/e(Porfland ce;neni rnorfar): 
_l:.:O·=:·zso,# 8r/ck. (Porfla~·d cern enf rnor.lar) 

# . ,
:GU .;::..50(). Concref6'(2ooo. 11 on 28 do51 fe..sf} 
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The seoohd t able ·or :the le:st · two ia ·more 'wideiy· a.cce'pted 
&nd is the ·stmp~er t<i ua·e. :· ' The thlckneas · cv.ri·. be s~{eot~ · ·:···. 
ed direo'tly if the. :projectlon of the plate bej,ond the! 

flange and ' the · unit bea,ming stress on the· mrieotwry is 

known, 

.. . '/rhe''lno.lvidua:i ·-·atruoturri:1,: ate'el. member:a }~'re 

f:;aster1ed' ·together> by'either r.iveting·, boi_tfng or· welding. 

' The rive ta have rebentlY 'beeri' 'cls.i~_ified as , pt,VJer :drl ven 
.tmd h'and dr-fv'en ·· instead· Of 'shop .or __ .ffeid <driven~· '. 'The .

. ·ti<ble on . pa'.ge ··:riftieeh gives 'the' ·atreas{ valtie or rl vets o;nd
, , 1 • ·,., .. ;

,:·. ' . . '.i·

bol ta tinder vat.f ous· c::orid1tions. The . designer need:··orily 

knov, th~ ·atreee' in ·the ·'meril~e·f :"1ftid. /·:the \· type ·or ·oonn,eot:1.on · 
. . ~ 

to determin.e the lO~lHb"· t_,'f' ; fi,feti~ C or .· bol~$t re:qUi:±ed i' fpr 

various .diameters. ,..The ,diameter ' 'of'; riv,ets • ··or .... b.olta 

should .be ur.ifrorm l( possible throughout the etruo~u~e. 
The oonrieot.ior/ shouio.: be-1 deelgoeci; so the rivet ia not · sub• . 

jeot to bending stresries ·· but sheer and beftring only.'· The 

table ·on · page , aixteeri· gives · the . . r .eoentlY aooepted vnl~e·a .... 
~ . . .

for weid ·fillet and ·thii type 6f ·~onnection is gaining . 

fti.vor. The weld muat be proportioned so the~t the str·eae 
in the member a.ttaohed ··is · nxia.l. The -d·epe.ndibillty · of 

eleatrioal welds depends ~loi1a!de.re.bly on the skill or 
the operator rmd for· thr1t ~reaa·on mamy designers ere 

hesitating to a.dopt , welding. 

The ueua.l design of a truss a.aaumes that 

the etresaea a.re oonourrent, yet · 1 t is · surprising bow 

often this e.ssump·tion is ignored when tho j o1nte are de-
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POWLJl .DILi Vf.N ~IVLT5/9ND.·TU~N-f.D
·-,··-·---

IN lLf.AMfD.HOLE5
-

L3 OLT5 .. __ 
-

UNJT.5H.EA£ /3500. 5/N<iLE. -13L/9 R../N(i' ..240oa.

.R-/vef 5/ogle Th/ck.ne.s.s or' plaf-e ·--
I shear· % ,, ~·· 5, ,,

~" x·· k., " ~ " ~ 
,, II II 

s13e /f, ~ ~~ '/f, z 11" '71o -
k "z zroso. 2250. -
98" 4/40. 28/0, 3750, ... -

~·' 596(). 3 380, 4500 5"30, : . -
~·· 8120. 3q40, 5250. C:,560. 78tJO,8. . -

.

I " IObOO, 4500- e:,ooo. 7500. '7000. 10500. -
UNIT·5Hl:..r1/L. 13.500, DOU!3Lf. /3Lr1JLIN(i 3oooa 

.R..lvef .Ikx./ble Tblck. ne.s.s. or p/o ~e -
I shear· 3A ,, ~ ,, %. •• ~" ~"

,,
X: " ~" % II !Jr, ".s13e lb ~ 7/o z 7fo c3 1'=1 

I ")z 5300. 28/0, 3750, 4ra90,
.5.. ,, 
~ 8280, 3520, 4/ao/(), S8bO, 7030 
~··~ l/'130, 4220. 5to3/J, '7030, 8440, 9840, l/240. 
M"~ /~24(), 41:/ZO, 05~0. 8200. 91340, 1/480, 13130, 14770, 
I " 21200. 5/o30. 7500, 9380, l/250, /3/30. /.5000, 16880, 18750, 20fo3{)._

HAND D/Ll VLN.R-/.VLiT5 .. f3ND --
UNr!N!5Ht:.D. 80LT5 __

...

UNIT 5Hf.t9R- /0000. 5JN6Lf.._····l3f.t1~/NG /(;,000. --..
R-ivef 5/nqle Th/ck ne.ss or'_plal.-e 

I shear %'' 4'' ~" ~'·' fe " 'h~' ~" II ".s13 e ~,,
'/lo ,'fo 7l:, z % -

Jc.
,,

2 /C/foO, 1500, -
%"

..

c9 3070, /{380, 2500, --~· 4420, 2250, 3000, 3750. 
~.,
23 toO/tJ, 2~30, 3500, 4380, 5250, 
I ,, 7850, 3000. 4000. sooo. ~000, 7()00.. -

UN I T-5 H.Et9/L 10000. JJOU8LL 8 f.rJIllN<i ·2 0000 .. ·~ 
.Jl/vef .Doob4 Th/ck. ne.s.s ot:plare ...,_ 

·-
I .shear ·.s13e ~1:,'' 

k, ,,
~ 

~,,
'lb ~,, ~i' fe. " z <l ,,

'Jf~. %'' ll ,,
?<o ·-

,k, ,,
3930, 1880, 2500, 3/30. 3750,z .. .• .. -

~ .. G/40. 2·340. 3/30, 3'1/(), 4C:>9(}, 5470, . , .. -
~ .. 8840, 28/0, 3750. 4090, 5"30,. ~5b0, 7500._ 8440. ·-~,,

23 /2030, 3280. 43()0, 5470, ~5~0, 7~,;;,o, 8750, 9850,. /0940. IZ030,_

157/0. 37..So, .5000, ~250, 7500~ 8750, /00()()~ I 1250. /2500, /3 750._ 
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:_ ·.5 TIZUCTUl2r3L r7£C ·Jr.LLD!.N6

D£5/6N The s./3e o-;:-an9' 0Ue!d shall De 
fhe cu/d-/h · br°//s confocf e,u//h lhe mo-fer/a/ 
l-o be c;oe/decl The ~ollocu/ng f?llef e,ue/d values 
...sha/lbe u.se;:,d/o l-eo..5/017 aod/n .shear -ror 
arc-cvelded connecl/oo..s,' 

r~11 r/llef e,ue/d PoCAnd..sa //neal /nch · 
'%to /nch 1500,

~ ,'nch zooa .. 

'%~ /nch zsoo.
~ lr?ch 3000,

~ 1'nch 3.500· 

The Obo ve valae.s /77c7_9 be /ncrea..sedzor.7ercenl 
ror cor77r7re5..5/on. :The value a~ eleclr/c r /vef..s 
:5hallbtf lhe volae. ol' lhe ;,C///el c.,veld u_s-.ed 
i77all01/ed.b9' I-he ?er//77eferof'"lhe cenferor' _ 
sechoo o:rlhe ///!elcoeld Thecoonecllons 
shoV/dbe asdt'rec/as,,.oos.s/b/e cmd loci:. 
c.ueld.s ..s hallnolbe less -f hao fcvo /nche-5 loog. 

M/3Cfij/llf.5The e,ue !d/ng rnachln:S..s ern,,olo9ed 
shal/be o;:-ao ap,Provedd/recfcerrren~/ou_,,· 
vol-fag& fq_pe, oT0/7?c::d~e fhalhcu been 17r<'?-
v/ou..s/9' used s C/cces.s·,Pulls,'; on sl-rvcfural 
C-Ue/dl7g. The cun,,,oerag& capac/1-gsha!lbe 
suff/c/en-f .f-o overcol??.~e 1/ne drop and-fo 
-g /ve ade~ua/e· ·c-ue'ltl/ng heaf. 
Vp1TR.t9T0/2S The o_?era.1-ors .5ha// be 
sk./1/ec/aoc/ex_per/eoced·IJ7en e177_p/oy'ed 
rege/lorlq, nofocca...s/ooallgJ oo sfrucfura/ 
?:l~c~ c;ue/d/ng6 
.Joovar9'/9YO 



ta.i:J.ed. The ffgu·I;,es on ptigea eighteen, nineteen, r.trid 

twenty. illuntra,.te}the oom.r#·on· Casea'O;t· eooentri9 j_oints. 
'} 

' .

17 

concurrent and ·a11bject the meinbera to bending .in ·.addltion 

to the· direct atreaa. The addi tiona.l atresa·es 'due to the

bending orten a .• re relativ-ei:triigb.:i/.The connect1ori· Shown 
,. .• . . _., · .. ' ....--,, 

by figure a· three. and t0ur··are. tnuoh' Jietter but cit the two 

the lest one i~ preferred. Tlie ca.aes'. a.re rliire Vthen 

eooentrfo j oiri.ta ln trthiaes oanno't 'hci avoided,· but 

then the extra stress should be considered in the design 
' '

either by thickening the'gusaet plrite a.nd adding rtvets 

or by inoretH!l?lg tlle :ei.ze of the members. Figures five 

eJld six on page nineteen il.lu.atre.te·. rather uno~mmon ca.sea 

of eooentrio join ta, but ,0008.aionallY. one·· ts found On a, 

dr,?,wing. Tlle preferred oorirleotioil Is the·· one· shown by

figure seven. ,. The ·knee br;aoe ·· oorfr1eo tlori shown, 'by figur·e 

eight 1a very common but ahou.lcf be m1\de as shown by

figure nine; ·-. The 'figurcfs: tefl;e,oc.i. eleven ori piige twenty 

again ahow exfimplea or ecd,ntrio aonneotiona s.nd the pre-

ferred eonnection is shown by figures eleven v.nd thirteen. 
f 

The membe1•a of a trues should be eymmetrice,l in aeotlon to 

avoid eooentrio oormectione. The Joint shown bY figure 

fourteen ie eooentrio and subjects the.single angle to 

bending nnd the two top tingles to e. twist. The ideal 

connection is 1lluatreted by figure fifteen. A member 

com1->oeed of' two angles is preferred· to a, single angle 
. .

und the minimum size member· 1 s two rmgles two e.nd one• 



18 

FIGUE/5 3 

~fL.-<.:/V£L. 4
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F/G ·Ul2.L5 ·· 
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l
FIGU/2L /4 .. .. ElG-VJZ,E /5
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half by two and one-fourth inches. The two and one half 

inch leg is wide enough to drive a three-fourths inch 

rivet. 

The weights of reinforce.d concrete member.s. 

must be included in the loads supported. The ta.ble on 

page twenty-two gives the weaghts of slabs, beams and columns 

in pounds a 1 in e a .. 1 foot • Bl abs are c on s id ere d as strips 

one foot wide a.rid the weight of concrete a cubic foot is. 

assumed to be one hundred fifty pounds including the 

weight of the reinforcing bars. 

The following slab and beam tables are based 

on the straight line formula. The design stresses do 

not cover a wide range and are compara.ti vely lov;. Tensile 

stresses in concrete are neglected. The parabolic curve 

niost nearly expresses the relation betwe·en stress and 

deformation and is followed ·where there is a wide range 

of stresses such as· in experimen~al work. The error re-

sulting from the use of the straight line formula is 

small and is on the safe side for the usual range of 

design stress. 

'l'he slab and beam table gives resuJ. ts· in area, 

of reinforcing and depth to center line of reinforcing. · 

The table om~·page 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 thi area of the 

reinforcing a. foot width of slab is .kno·wn. The table 

on page. twenty-four gives the perdmeter of bars a foot 
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Hf.}1_62ili___ottCZ21YC£LTf, ML Mi5L R-.J · 

_j=:zlz__~:Po_J_jifJ:2,J.··?3~7TlNLeL. Too T 

:1J9l-h
~-17- _._ ~-~-..----.,..;.--.....------,--.-~-~-~-----r----t /oC:he...s ,- tj;:··=:-·fo-; -. ·-··--J2.-·- -/4;··- ·· /C:,, -~/cJ; · -z·a· -22. 24, -2~. 2.8. 3~-

I 

II7 

~2:: 

75;:· 
~ tJ/, -:- . .

87.~ 
•· 94.: 

IIZ~ 
.. :.::/cJ. :::.. IZ.5, · ·- . 

IA. .-t/7, /4&,, /7.5. · z.oJL
· j"9 /33, /(;,. 7, ZOO, 23:,,. .Z."7 ... 
/ti. /.50. · /8tt . zzs. 2r;,3, ~00, 3313..
2.0. /~7. · za8. Z5t>, 292, 333. 37.5, 4/'l 
Z2. IIJ3, 22o/. Z75, 321, . 3ro7, 4/3. 45!J. .5o4-

· 24, 2.tJa·· 250, 300, 3.50. . 400, 4StJ. .5t!JO!- ~0th 
zt. z17. · z 7 /, .32..s. 379, 4.33. 4ge. 542-. . 

· 28. . 253. Z 92. 3.5t>. 4tNJ, 4~7, .5Z5. 3M~ 8/7, -~_ .

·. 250, 3/3~ 37.S, 4~8. 500 • .5~3. "2.6. 938. _
..

34,· ZlJ3.:~3.54, 42.5. 496, . .56 7. t:,38, 7tJ9;_
3d() I 3 7.5 # 4.50, s2.!S, "t:J{), le 7.S, 7!it7£ 
317._ 37~. 47!5. 554, t.r,33, 713, 79Z. 

4o; 
-42.. 350,, 438, 525. C,/3, 700, 788. 87.5: 



r:L±ie_I~-Czl3 --._._------_:;~z::515t~E-!5:~?FE!v,,.:f5-~ff1Et-f:___ 1Jstel7Z: 22~ 
--~-~~:~lfE.?2:_E-:F!:EE-H±:H=B:E±Ez:f75··__=~~=· -- --

11 3 o.zo o.44 o.1a .. J.oo /.23 /,77 2.40 3.14 _4-.oo ·
I H3~ 0./7 0.38 ().(o7_ o.EJ(o __/,OS 145/ 2.0(o 2,~"I .3.43 4.34- -

~ 4- 0.1.s 0.33 __ o,.sq .0, 75 _o.fZ /.33. __ __ J,tJ.o 2 . .3to ... 3.oo. 3.80 .4.fo9 _·'fl 4~ 0.13 o.z1 o.sz o.~7 o.az · 1.JB /.~o z,o'l z~J 3,37 _ 4.17 _ 
.. fj .5

1 
o./Z o.2to 0.47 o.~o o. 74 J,a'1__ /,44 /,S8. 2.40 3,o4 .3.75 

N .s~ 0./ i 0,,24 0,43 0,.55 O./o7 o.9/o /.81 /,7l .. . Z.18 z.·7/o 3.4/ ·-
.. ~ s ~ 0.10. 0.22 o.3q _ __(1,.So o.~/ o.88 1.20 1.s1 z.oo :Z...53 3.13 _u__-.. ~~ o.o<:/ o.zo o.~6'> 0.% 0,57 O.tJZ /.// 14-5 /.85 Z.34 2.8"! _

~ 7 0.0.13 o~,r o,34-. o.43 o,s3 0,71.c, 1,03 1.3s 1.11 zJ7_ z.tD«5
~ 7~ 0-08 o./8 0.3/ 0,40 o.4'f 0,7/ O,"f(:, /,ZG, /,(..O z.oz z.so 11 8 O,OL 0./7_ o.:z.? J2.JtJ o.4:.1:,:_ 0,(:,"3 o. ro /, /13 . . /,.SO I,'10 Z.34_
Cl 8~ 0.01 a.JI&, 0.28 0.3s o.43~ o.toz aBs 1.11 1.4-/ 1. 79 2.21 _

~ ? 1 o.oz 0.1! d!: o.;3 CUI:-- ~·;q o.~; '·~- /~ }:! ~-::-... ~ 97z. o.ofo . 0.1 . . . - . o. z 0.3. _. , ~ o, o!__~. .._ . .z . . 
~ /0 o.O(t;J 0./3 o.Z4 0,30 O.,_?!Z 0.53 0,7Z O.C/4 /,ZO /.SZ /,88.
\'I /0~ O.Of.o ()./3,_. 0~2Z ... o.z'l. _t:J,35__ ..O,'SL O,b'l 0,'10.. /,/4- /,45 ... j,7."/_ J} l(

1 

Q, 05__ _().[Z.__ O,ZL_ f2,Z.7._ ...0,.33__ ..t?,48. o.~'1 .0.8ta.. J,09.. _J._:jf}._ .J.7() _ 
, 112 o.os o~.11 o.~.zcL. o.z~.. _p!.32 ... aA--.~. ..o.to.3 .o.8z... 1,04. 1~3Z 1.~3 _ 

IZ o.05. ~.O~II.. 0~2.0 JJ,ZS o.31 O.# O.loO 0.79 }.00 /.z7 / ..5~-
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?Z/!-/MZTL£ .· Or '15>9£5 '7_)\?-/NCHZ-:S 
f1 ·;=00 T WIE TH -or 5 L t9 l3-- ~---=~--

S/_3e or f3ar..s
I . lnche..s II? -·~-·~·-

I t• I X.. 5. ~- ~- /Ct l 11 /~. -~· ._ ~- z ~· ;;.c._ c9 ";i\,

3 3,,/Z 4.7Z to.Z8 .8.00 7.84 q.40 I /.Oo /2.% 10.oa.l
3~ z.~7 4.os · 5.48 <i:,,85 <o,,7/ 8.05 Cf.45 . I0.75 /3,70 /.5.40..I
4 2.34 3.54 4.7/ 6.00 5.88 7.05 8.Z5 9.4Z /Z,00 /3,50 
4~ Z.07 3./5 · 4,/8 £34 ·5.zz G.27 7-34 {J.37 IOJo5 11.95
5 _1.8 7 Z.84 3.70 4-.80 4.70 . S.(o4 lb.fol 7.54 '7,~0 10. 78 
s}z 1.10 - 2.58 3.4Z 4.3 e:, 4.27 5./3 <c,00 (o.85 8.73 C,.80 
&, /. 5fe, Z.3~ 3, 14 4.oo 3,qz .4,70 5,50 ~-28 e.oo q.oo
0~ J.44 Z,/8 Z.CJO 3,e::,9 3,02 4.34 5,0'1 5.80 7. 3·q a.zr 
7 /.34 z.o3 2.~9 3.43 . 3,35 ... 4;03 4,7.Z 5._38 ~.8~ 7,69 
7;/_z /.25 /.89 Z.5/ . 3.ZO 3./3 3.7'7 4.4/ 5,,03 r;,.40 7,ZO

8 /./7 /,77 Z.35 3.oO 2.C/4 3.53 4./3 4. 71 (£).00 6.7S 
13~ /./0 /. ~7 22/ Z.83 2~76 3,32 3./38 4~43 s. 04 (o_,34 

9 /.04 /,58 Z.09 2.~7 Z,(o/ 3./3 .3-~0 4./C/ 5 ~34 6.oo 
C/Yz o.qq /.4Cf 1.98 2.53 Z.47 Z.97 . .3.48 3.9e:, 5.0(c 5,C:, 7
10 0.94 /.4Z /,88 z.40 z.35 Z.8Z 3.30 3.77 4BO 5,3q 
IO~ 0.89 /. 35 /.79 Z.Zt:/ z.z4 Z-~9 3,/4 3.58 4 -.5~ 5,l.3 
ll .. . 0,85 /.29 l~7l 2.18 Z,/3 Z.5b .3,00 3.42 4.3~ 4.90 
IIYz. 0.8/ /.23 /.fo4 Z.09 Z,04 z.45 Z.87 3.27 4.17 4,toB

IZ 0.78 /./8 /.57 z.oo /.9fa 2,35 2.7.5 3./4 -4.oo 4.50 
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15.oQ
/3.3(2_

12.oa
I 0,90.

. /0.0Q_
Cf, Zl-_ 
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7,50 
7,05_ 
to.to~ 
~.3/ 
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5.45. 
5,ZO.. 
5,00 



'w,idth of sla,b and is convenient for investigating 

bon~ stresses. The present range of eleven bar sizes 

allows the designer i wide enough rang~ of bar size~ 

25 

for design purposes. The number of different sizes used 

in a structure should be held to a minimum so .a.s to 

expedite fabrication, and simplify handling in the field. 

The recommended era.de of steel for reinforcing bars is 

the intermedia.te.grade. Thi-s gra.de possesses a high 

yield point and is sufficiently ductile to permit bend-

ing. The number of different length of ba.rs should be. 

held to-a ~iriimum and should be given in multiples of 

three inches. The lengths.of bars which must be exact 

should be noted on. the barl..list. · 

The table on page twenty-six gives the 

reinforcing for concrete slabs and rectangular beams a 

foot width for various depths and bending moments. Slhbs 

are treated as sha1low rectangular beams of some unit width, 
usually a foot. ·The areH of steel r·equired can be computed 

by direct ·ra.tio. The following example will show the use 

of the table for finding the reinforci~g need for copcrete 

slabs: Moment 3300. foot pounds; depth 5 inches. 
3300

1 

A
5

;;:.
3470

x • 53 = . 505 square inches. Referring to 

the table on page tv:enty-three we find the:t on~'.""half incl?, 
I

square bars spaced six inches ·on centers is- sa,tisfactory. 

The. same type of solution can be appld:ed to rectangu}a.r beams . . '

except theLwidth of beam must be sufficient to properly space 
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R-LIN~0/2C/N6f0£ CONCR.LTL 5L!9!35

rJN.D £fCTrJNGUlrJZ L3£!9M5 
I . . .. . ' : 

/. 'lf= 4-f; = ~00. /;·'= ZOOO. f;= /IJOOO.

-Z. £= /313. 7 o= IS /?: o. 0089 ·_ 
3. d= el'Tec/lve depfh 117 /nche.s .· 
4-. t9J-= areQ 0T5feel/o .s<7uare /oche.s _a 
. ,Cool co1c/~h or .slab or bea/77'

..5 . .M= /7?ornen./l'o Toof _pouf7d.s a /'ool. 
cu/di/; oTs/ab or bea177 · · 

· d r?.s IY1 d f7s M 
2 ,2/ .55S, /8 J.'12 44,900, 
2~ .. _ .Z7 8~7. /9 2.03 .50.,/00,: . 

.. .3 ,.32 1,248. ZO 2,/4 5.5,500, _ 
3~ ,37. /., 7()0, ZI 2,24 <ol200, _

-4 .43 2JZZO. 22 2.35 ro zIoo_!:=_

4Yz lf-8 2,8/(), Z3 z.4h 73,4-oo. .
.5 . .53 3,470 . 24 z.5/o 7ct9oo. __

5~ ,.59 4,200. 25 _ Z,fo7
.

8f'o, 700 .. 
- ~ ,~4 4, 9"7(,). z~ 2,78 9~800, __ 

(;;,Yz ,t;:,1 5,860. 27 z.88 IOI, 000, _

7 · '.75 <o.,800. 28 z.'19 ;o9,ooo. 
7Yz ,80 7,800, Z'r 3./0 112000. .

.

8 ,85 8,880. .30 3.20 125,000. .

-8~ .Cf/ 1ao20, 31 3.3/ !33, ooo. __ 
·-

9 . /1~ //,230, 3Z 3,4-z 142.,000, 
9~ /.()/ /2.520. 33 3.sz 15l000, 
/0 /,07 13,870. 34 .3. '7.3 I 6tJ,ooo._..

/OYz /,/2 /5,300, ,3.5 3,74 170,ooo! _

II J./7 !~1800; ..3~ 3.84 , 180.,000...

IZ /.28 2~a?O, 37 3.9S 190.,000. ..

/3 -J,39 231400. 38 4.otc 200,000, 

14 .J.50 zz200. 3'1 4.17 2//,000, . 
JS /.60 3'l200. 40 4.'27 222~000, _ 
/(a /. 71 35-500, 4-1 4.38 Z3~000,

17 1.az 40~/tJO,, 42 4.59 24.5,ooo
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the reinforcing. The depth of beams is sometimes limit~d 

for re.a.sons of hea.droom, or arch1·.tectu""".1.c:··1.l·• tre tm ·t . . e- en • 

The following example is a typical case: 

Moment 93,000 foot ~ounds; depth 22 inch~s 

·b =931..QOO.:: 1.39 feet. Use l'-5'' or 1.42 feet 
67,000 

~~ 2.35 x 1.42 ~ 3~34 square inches. 

The ·number of bars requi!led can be determined by refer-

ing to the table on page twenty-eight arid the .minimum ·width 

of beam by referring·to the table on page twenty-nine. 

The re{nfor~ing required· is six bars; seven-eights inch 

·in diameter placed-in one layer and. the minim!,llll practice.I 
,,

width is sixteen .inches.. The reinforcing in slabs ·and 
. . 

beams should a.1so ·'be inveii'tigated for bond before ·finally 

selecti~g the bars required.· The relative costs of con-

cre~e, steel and forms should be considered when determin-

ing the dimensions of beams except when'limited by arch-

itectural treatment or· head r.oOm requirement's. The ·spac-

ing of beams through out the· structure shnuld be as·:-:uniform 

as practicable and the dimensions of beams should be in 

even inches. 

The complete design of reinforced concrete. 

slabs for. various bending moments, span a.nd safe super.rimpo,s-

ed loads is shown on the ·t,;bles on pages thirty, thirty-one 

and thirty-two. The practical application is se~f evident 

but the actual. superimposed_ load on the slab under con~ 

sider[~tion is Usually le~rn than ,the ?Rfe superimposed 

load. The rei~fo~~ing· cin be redtlced in such cases 

by direct proportion. The following example 
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I 70 J,54 Z,80 3.50 4.34 (o, J(o 8,40 J/.OG 14.oo 17. 7/J ZJ.B4
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II. 70 17. 70 23.55 :J(J,t)() -zq.4o 35.Z5 4/.25 47./0 roo.oo t;,7..GO 15,00, 

·we/ghf or'each bar /o pobnd.s a I ioe.al roof --
,/7 . .38 ,68 ,8C, /. O{:, /.52 zo7 2.70 3.441 4.35 ( s.37..
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will show a typic 11.l oase: 

Simpl.e au·pported sla.b. >span9 feet 

SUperimpoaed ioad 100 pounds a aqua.re foot~ 

Sla.b 4t thick' 

33 

A5=~~ X • 3? = • 33 •. ·· Referririg to the table <>ri. page 
twenty-three·we.findtha.t one~hat:r· fnoh'rourid bars ape.cad 

oeven inches 011 ceHt'ers: la. rlatiataotoryi .· 

The ttiaj ority of. beams·f'ound in · the usual .re-
inforced· structural 'design a.re· tee ··beams~· The slab thiok-

neasea are uaua.11y de.termiried first ·and the ·neutra.1 axis 

of floor beamsusually 11e· below the -Slabs. The be·a.m la 

deaigried a.a a rectangul.ar.···'beam ln· exoept,ional oases if 
.; 

the neutral aii a falls in· the ; sia.b. '!'he tn.bles 011 pages

thirty-four,?· ··'arid'thir'ty~five 'odhsider ·oompreasion in. the' 

slab on,ly for eaoh fo'ot :'vlidth of slab.· The flange width 

is uaualJ.y iim1ted by the focal bul:lding oode but seldom 

. is ever all needed. The .·cotnpressio'n· i.n the• s~em bet?1eer.t 

the neutrEil. a.xis and bottom Of the floor slab fa neglected. 

Tee beamo oa.n be more acour~tely·deaign~d bytree.ting the 

enti-re stem a.a u r.eotangula?' beam and the adjacent ala.b · 

na · a flange. The following example·will illuStrEite the 

applioa.tion of these tablas. in actual deaigni 

1. Compression in stem neglected. 

Moment 170.-000 foot pounda 

Depth 2.4 · inohea 

Slab 4 inohea thick 

b = !2.Q,ooo=3.03 feet 
56,200 

A
5
=l.69 x 3.03 .= 5.l~ oquare inches. 
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/3, J.3/ :ZZ,500, /,3(o · 23,JOO, /.38 23,400· /,39 Z.3.,400, /.39 Z8,40.Q!-

. /4, 1.37 Z5,4oo. /.44- 2 ~ ..400 . . /.48 27,000, 1.4'1 zzzoo. ·/.50 2 7, 2 Of)_~--

/5, J.42 28,400. /.50 2 't 7()01 J;5~ 80,~00. /.59 31,000. 1.rco 3 /, 2 00~--

lb. J.47 .3l500. /.5~ 33,000. /.03 34,ZOO, /.67 .•35,000. J.70 35,400..!_. 

17, /.5/ 34,500, /. fDl 36:,,400. !Jot:/ 37,900. l,75 39, 00(), J.71 3'l 700L-

/8. /.54 37, ~00, /,b5 39,800. /,74 4l~oo. /.81 4~ooo. /.87 44,ooo~..
/9. /.57 40,~00. /.{:,9 43,2()0. /,79 45 .. 400 .. /.87 4-7,100 . . J.94 48.4o_o. __

20. /.too 43.., 700. /,7Z 4",700. /.83 4~zoo. I. C/3 5/, zo·o. z.oo 52. 7t)(J__._ __ 

2/, /.~3 4~,fJOO. /. 7/a .50.,/00, 1-87 53,000, /.97 55,300, Z.0'1 57, 2 .00, __ 

22. /.fo5 49,900, J.79 53.,foOO. /.CJ I .56,800, z.oz · 59,500, z.11 ~/, 7()0._ 
23, ,.~7 SB,/00, /,8/ 57,/()0. 1~94 roo,·1aoo. z.~ ~3; 700. Z./lo ~{,,30.0,_ 

Z4, J,b9 5/a,ZOO. /.84 (o0,~()0 . /.97 fo4.,5oo~ Z.O'/ '=> ~9()0. z.zo 70,800, _ 
zs. /,7/ 59,300, J.8~ to4; 100; 2.00 .-- ~~300. Z.13 7ZJOO. 2.24 7~4tJo:_
ze:,, 1.1z ~Z,500. /.88 67,~oo. z.03 7Z,ZOO. Z.llo 1~/300, 2.28 . 7'l 9tJ()._ 

~ 

27, /,74 65,"00. /.90' 7/,/00, 2.05 7~.,100. Z./9 80,ft,OO. Z3l 84:,50(), _

_28. 1.75 6B,700. 1.9z 74.raoo. Z.07 80,000. Z.2/ 84,800, Z.34 8~/00,~ 
29. /.77 71,900, /.9.3 7/J,ZOO. Z.OC/ 83,CfOO. 2,24 89, /00, 2.37 1~800. 
30, /.7~ 75,000, /.95 81,700. Z.// 8Z800. Z.Zb 13.,300,, 2.40 '18,400, 
3/, /.79 7t3,ZOO, /,9(o 85.ZOO. Z./3 91, 700- Z.Z8 97,000. 243 /0~000,_ 
_?Z, /./JO 8/,300. /. 91!> 88.,700. 2./5 '15,bOO. 2.30 IOZ,000. Zfl-5 108,000._ 
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3. rJJ =area .'o hfeelln .s~IA'a~e 1'nch;,s a TOofe-v,'dlh or f/~n9~ 
4. M =1770177 ,!?/"7:f /n foof ;Pov o ds a £00 I u.n'clfb o Tri a oge= · 
5.The values above .lhe be.a vy 31~-y::1gl/oe are for . : 
• .. sol/d..rla6.s andlheoec./lralaxlslles1'nl-he r/a17ge ,.-. 
0. The .. va/ae.s·below /be heavy 3/.9~3ogl/ne oeglecf · . 

C0/77/?r6'.Sf/'on /I'? /Pe .sle/77 a/70/fhe oeafral cw'.s ltesi/7 sfe177-

Th/ck..ne.ss • o?'r/ange /n loches -

d 0~ .·
7 7~ 8 9 

19.J ·IY1 r7J M 17.s M rt.> /Y1 t9.j M --... ,..,.... 

17. /.8/ 40,000. /.13Z 40.,/()0. /.82 40,/()0. /.82 40,/()(), l.8Z 40,/()0. ·

/8. ·. /.Cfo 44, ~00, /.CJZ 41900, 1.9z 44,9()0. 1.9z 44'100·, /.92 4~9()0. , 
/9. 1.913 49., 300. z.01 4C/,800, Z.03 so,100. Z,0.3 50,/00. z.o3 .50.,/ t/0, ·-

zo. 2.0b 54,ooo. Z./() 54,800, Z./2 .55,300. Z./3 55,500, Z,/4 5~500 . . 

Z/. Z./.3 58,800. Z.18 59,900. 2.2/ t;,0.,600. 2.23 folJOO, · 2.24 ~tzoo. 
22. 2.19 63, ·eooo. Z.25 65,ooo. z~30 <D<o1000, Z.33 (o~.,700, Z.35 <D7,/00,

23. ~..24 68,400. Z.3/ 7tl, I 00, z.37 71,500, 2.41 72,400. 245 73,300!_ 

,24. 22.1 73,300. 2.37 75,300, z.41 7ZOOO, 249 78,200, 2.55 7'l ~()(), 
ZS. Z.34 78,zoo. z43 80,.500, z.so 82,GOO. 2,5f, 84,ooo. z.~4 8~,000.z.. 
2/o~ 2;38 83JOO. 248 . 85.,800. 2.5'1 88,/00, Z.<o3 8'l 9oo. z.7z 92.500.~-
27 2.4Z 88,000. 2.52 </ /,/00,, z.<ol 93,700. 2.~'1 r~eoo. Z.80 99.,000.!-
28. 24/o 93,ooo. Z.57 96',400, z."& 99,300. 2.74 102,000. 2.e,7 /Ofo,000_,_

:Z9. z .49 98,ooo. ZJol IOZ,00(). 2.7/ 105,0t)O. Z.77 108,000. 2.94 NZ,000..!.

30. Z.53 10.3,ooo. 2.<o4 Jozooo. z.15 ///,000, z.84 //~000, 3,00 11~000... __

3/. Z.5~ /08~000. Z.fofJ //Z.,ooo. 'Z,79 11<o.,ooo. Z.89. /Zo.,ooo. 3.oio 1zs,ooo~
.· 3Z.. 2.59 113,000, z.7/ 118,000. Z.83 IZZ,000. Z.93 /26:>,000. 3.//. !3Z,ooa~

.33. z.6:,/ I 18,000. z.74 IZ3 ... ooo . 2.8~ 128,000,, z.97 !.3Z,ooo. 3,/fo I 39., 000..,._ 

.34. 
~ 

Z.YI JZ3.,ooo. Z,77 12~000. Z.9() 134,ooo. 3.0/ 13/iOOO. 3.ZI 140.,000._ 
35. lZ."~ 128,000. Z.80 13.:/; 000· Z.93 139.,ooo. 3.05 1441000. 3.2~ 152_,000L

·3ta. Z.(of /33.,00Q. 2.83 l3'looo. 2.9~ 145..ooo. 3.08 /50,000, 3.30 1sr,000J.

37. z.71
< -

138,ooo. Z.85 145.-ooo. Z,99 /§lOOO. 3./1 !5~,000. 3.34 / tofo.,000,_
38. Z.73 143.,oao. 2.87 /50,000. 3.0/ 1szooo. '3.14 /h3,000. 3.38 173,000._ -
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Referring·to the table o~ page twen.ty~efght :rour·one and 

one~eigh'th eqliare bai-~ .are ifoiuid' t'·o be a' slfgi:iJly under. 

·stze .but a.re aatlaf$,Otory •. , ·; The- wi'd.th. of 'tl+e ~1terfi_,:aha.ll 

be s1Jtteei1·····:rndh:es 'iboo:r:dftis''}t~;-/tlle··ta~le: o'i·f :p~ge 'tvie-nty~ 
nine, ,but t,he allear snouid. al·so(be· investigated: before:· 

f_inally decicU.rig on 'the',;·;fze~.;/:"··

2. C ompre tfsi ~1t in stem iri.ol.tidedf . 

}foment _1401000 foot pounds 

J)epth 20 inches 

Slab 4f inohea 

Stem 14 lndhea Wide 

Reetangtilar beam ·ttlble page · twenty~s~x 

l! = 55,500 x 1.17 = 65.000 fOot poiirids 

A5 = ~hl4 X 1.1? = ·2.50 squo.re.-fJ:lchea 

Flange•· table on page.·· thirt:i:four . 
. . 

140,000 ~·· ... 65,000 .·· ··75,000. 

b = 75 ,ooo = lJ~l feet._ 
46.?00 

A= 1~72· :x: 1.61- 2.?7 square i'nohea -s , 
'l1otal b .. ::: ·l.1'7+1.61= 2.78 

Total A5 = 2.50X2.77 ::.5.3'7 sq,uare inches· 

Referring to. trtble on pi1.ge twenty-eittlJt seve_~ one inch 

diameter bars ,in two layers is aatlsfaotory. The lower . 
' . .· : . ,. ·.. . . ·'i. '

layer contains four bare a.nd the up-per one three. The 

width ia satiaf'aotory aooording to the·· trz,ble on page· 
' ' -. ' ···,

twenty-nine but the shear ahoul.d alao b~ inv,e13tiga.ted be• 
I 

fore fina.llydeciding on the size. 

The bond stresses in all ale..bs and. beams must 
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be inv~stigated but ca~not readily be tabulated. The 

munber of stirrups and their location must also be com- ·

puted. The conaret~ _ is considered as resisting shear up 

to a certain limit but for ·greater stre~ses reinforcing 

bars ·are required in the form of stlrrups. .The dfa-

gram for. locating stirrups for uniformly · loaded beams on 

page thirty-nin~ ts very c~nvenient~ · The .follo~ing ex-

ample illustrates its a1;plication in actual design: 

L = 60 inches 

N = 7 inches 

d = 16 inches 

Lay a scale diagonally on the pars llel lines with· one end 

at poi~t eight and iotate until the top horizontal line 

·intersects the scale at sixty. The spacing can be·· reed 

a.nd is B.s· follovrs: _4,5,5;5,6,8,12,15 inches. The· Joint 

Cornmi ttee · however limits the sp~cing· to· forty-five 

hund~ede of the effectiv~ beam ~epth so the following 

spa~ing in inches will be adopted: 4,5,5,5~6,7,7~?,?,7, inbhes. 

The design of continuous tee beams make it 

.necessary to use beams with steel in co~pression at the 

support_s where negative ~oment occurs. The mechanical 

equi:gment m.a.Y necessitate holes in the floor on both . 

sides of tee beams for . par~ of the length wfuich will 

also necessitate ~teel in compression. The breadth and 

depth of the rect~ngular beam reinforced for compre?sion 

is the se.me as the entire· r;,tem of the tee beam. The 
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z ···

- _ ·5h~ar· ·cl/ogram . 

L v ._--_ L
2

-__--_- ··(v -- v._ · ,)· 

_ -_, . - -v, _ Lr- = 
L 3v 3V 

···-z 4 .. . 4 

L= · zL(v-v,) 
., . 3 V --

NUM!5L~ .or5T/.l,~ U/J5 ·
. .L; .. •._. . 
··z (v-v,)h · 

N= =
Ty t9$ 

L,(v-v;) b , . 

%/cf;_ U5f/rr-·v_'_P· .s N= L,(v-v,)h · 
o I .· 70~0. 

Yz"¢ U 5f/~ro£J_.s· N =_ L,(v- v,)l:; 
/ .1z ~oo. · 

-~"a USl/rrazi.s . N = . L;[~~~_Jb 

· ~ --. or'f3ean?··· / .

. . .
.• . ' #. 7V = lfa 000, ·: 

"v" 1'.s !he qn/f..Shear dnd - · V
' bJcf
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· (O l l ow,i rtg exaidf,iil '.\\'i}l 1 ritie"tfttte. '. :ti}_if!···~PP:ti ~'at tci n of'• 

~h.e ' ti(blea ·>on >1iag,1~3 f :orty'."."one >to forty_.,;fou·r .. r·: .._-,;

-1i:oment · 72 ,oo'o root poUri<ls_:

1a'f ea.dth 12 1nc11e's ' 

~.eP.th.-20 inohea'.·\: 
p' : -_ .015 -

d 2 · · r- 20= 
'. '; 

p .5p . 

. From · table on ·:; -i ·ge' 'f},rty:thnee 
L: - .261 . I(= .0131 
fo:: L_ :::-·· 86.~t.OOQ 

bd L 12 x 2J x •72iil 
' ~ . ' ;. ,: ,., :" ,<;: ., ; _\ ..;.~_ :,- : . . '. : ., .:. ·. _. .-. , ,',' • :. ,y:-.,· !. '·_: :.';. : ; ~ ~<~; ; .,\; _;_~ 

irioh pounds 

:40

U _ . 864,000 r-· = - = ----.:..-------
s bd R . .12 X ·20 X 

square inch. 

The usuo.l deaigri ot · r.r· reotarigulajf !ht;iam''- refrifcircfed· ·ror . 
oompreaaion oOµeiats _. of friveatliri.tlrig ·the'. nt:reaee·s of 

the oonorete a.·nd steel..~~·· The-·,site. Cif retuforcihg for 
\ . .

prEii Ctio.nl 'ree.@,<'.: ns ra·· tlie arme ' 8.$ . the tee beH:rna :.:;Jlnae 'it 

io continUed :rr ~m the . tee be!lm, Ttie beams may be

sufficiently· hrtunched at the supports to be tre&.ted a.a · 

a. reotangule-r betJln wi th' ·reinforoing for te:ns1on only. · 

The usual beam· r.md ·slab construction divides 

the aeili ng into panelo .. which do · not coincide with po,ri-

itions ll>etween rooms. The boa.ma 1ne.y be a;n:rned to form 

even oe$ling panels in each room• but thia would· be 

ra,ther e'xpensive c onatruo tion. Arohi tectur~d require-

J..

·)·,i/
l 
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.•··•· Y-/c.ee/:7D::±cr,,a ~ 9 . cL.ZJc:Ut!:'ii7/72:. ·: =··." .

··? .. .7 .' - .·k;_ .... . ,. ... . · .. ···e . _-
.. ·(), oos 0.002s o.z9e, .0./e,3 ··o.oo,4, 
·. 0.01 0.()0.5 · ·0.37.3 .. o.zz5- ····o~l7CJ~/;)

-d-!. . 0.01s 0.007.s 0421 o.z7.5 o.o/34-_-= .0.0.5:. t-c----t------+---,-----+------i--------1 
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C).03 O.o/.5 0.537-:
I

o.3/I o.·oz4o=



::£:e.c.-ra22.~a*7z:r:L5:ea77.7:r::?Z:Tz/£·~~:·.-
.. :5. le:e/777.'c,b;o:.:::zrz-.u::l :~a L/oJXZ::= _ 

- .... .,.,.~ 4!'.· •-:--, ____,,.,...,·7"t?r. r-L: . • - ~. ~ - , ,,,. ~ ·. . -.A,..,1/../..v~..:;;, ··. ~.:;z u. / /4- u,,n.._~ , n_f/V-_7:CQ..-: 

.' - .· ,.; - ·. ,. " , ·A ....;. ·.;;; ~ - - I - - -

. , •. :, 
·.. 

' ', , •.. _ . ,', ,· , 

'

, .I~ / ; ;' ,, ~;g:t:Z_-9::::_. .·

,.; ~ / s.. ~ .... 0-1,3.#..J.:~;; _71.Ltlf:7.f
-(J;d."44:=_-··J2;__4=-(tf'J..= =0t?.Z..:l±.

-- - - -- - - . . ~ / - u:&:f_~- - .... - - ,,=r::,_w:_ I ,, L- __, ,,, ,,, , ~ ,.,,_~·-1·1 CJ, l1 / '£JT;;:

- ..1-- ... - - ~ - .. ~ 

- - - -
-rJ.rJ.-:1 r, /J-, rj.c..&. /- I,,'..::.t..../1/7 rJ..U ,_,_ 

. ~ - I - • - ,, - - -,,-,,,r.. - "'"'!·>£.:_-:_:,,,,. u, ,,,. ,~, ;~ -,,-,/_ n .. ,~~,,,,,;_ ____ .. V..LU.CLO:::£.::

~~-.d-:~-: . -- a·-()t.5··--.,.- --a·-at:.i-: -a;4:Z.·S:·-- .. --tJ.;·z.52.·-· t2;·otz4-··-
d ;·a25_- ;:_;;~~~=: ;:;~2..:~:;;;4:i4:~ :;~o.z 94- .. ;~1~2- ~ 

: .. . O:..tlZS __ :_·_=._(l._~-~tlZ;!l_~ :·:at1::..Zkz:. =-~- c?.!.:3~3_ __ . :<2.i..O z:.oO -~~ 
.:.·:-ct!:~3..-:··-=:: :·-:.-:.~tJ..;:tJ..3:::::.:. --·-12:z!l:!f.f-: r_·~:x:J;-3-·~1..t:-:.= --:-(l';:O:Z-:.3t3: 

44 



J-~-e.ec·J:c27zgv/zzr :·3e1c2.2».~--- Wz'-1-17=_: 45

:..s:-;lc?--e/")'/2 _io.07 .. :zzaZ:l--:-ftc>iz!:o.;:zz•.==~-=-. · 

~d:..._:: = ·tJ.t:JS:..
~-d ___ : 

........ _/_ ... _ ..• ,- ...... - •. J·---. "':£ '·-

o..ooE o, oo.7.s o.Z5'7:. ,...<.2.2.a3-:·. -~O~'t2t24.ti

0 .. -01-.-.. • o. OI..5 0-30!5·· ·-·· ::-:r:::J3L~: __ ::: :·72a:Jt)9:3 
o. t:Jl.5 0-022.5 o.33z · -· :12;42;2_-- -~12:_-(l__/~_

·CJ, OZ 0~03 ___ 0 ..349.·:. ---~z:2~-s-2...I::: __··:tl!·/2/8~ 
CJ.oz~-- . 0:037..s· 0,:3~/-··-~:: ::.x2·.~/'l_:- - --::a.__~2.3.Z. 
o.o3·: -- o~·o45 _··o-.369.: . :. C?/'Z/~ __ :aa2a~

·-:o.·-a-05··::.-:-:. ··-- o.-ao._7s - _ .t2..~Z.--C:i·a=· :..::ri1.t1.ti=-:.·: :~..__1:2:z2t2.45. 
0, Of·_ ·: . .CJ.Ol5 0,32.:Z.=~-~-::O;z-8_4~--- •--Qz(}.d_9t)_

o. -ol.5 ----- · --~:ozzs _ t?~ ~st:: .. :.- .. :~a~'B24~~ --~~-OJ.34:_ 
·a;o2.·.· -·---·- -~-.- a;o.3· o.3~ ~---: ·: ·.:0-4--St!r· ~at()I7tl 
o~oz.5.::·: 0.0:,7.5 o.3az- a~s4f -. ch022Z

····--cJ;-.i.~-3~::··:=--··r::,;:(2+.S. .. ,. -.----o-.-3:92.-.:·::: ···:ez-~~:23:.-::. -·o:;r:;')Z{;;:2 _

.:.o.! oos--:~. __ C'J. &0-7.5: ·.:-:a. 280 ':·_ ---=~-Oj_-t:.:ZI:.-. ===a:..·otl..4.5
·0;·01 ·· ·::::cJ-..at~ · - _·:_:<:J-3-.3-8·:·-- ~-=d>_-;.ZS..-~·-·· =~--~1?1187-..

-d~-- ....Q .. OIS.·.-:= .. :.~:·O.·t2226_ .·a;3.~9..:~ ::·~:a;·:!t·3.·:3::-:.-. ::-::ct:t2.iZ6/: 
~d-:=_ ..a·/.5... : ·--·a~-o z: .. ---tJ.~·o.3· o,-38<?..::~ ::..·::tJ:i.:4dl:4:. · :tt.~t?t71: 

_o_.a.2.s·:: . ... o.!.12375-. o . .4 t?..3 ... ·-~a..~4:2-5. . __(h.(24/.~· 
--~·0;05 _....... ..--a~4;£, · ---cJ~4i4 ... : :::0.:,::±44~: .--..:·I2;_-t:!..Z5£;

:d.~ -·:. ·a 2 A a. 0.:1:S - o~ 02.2.s o. 3 "e;,-~ : :-t:h-Z 9'8 -~a.:a.J.zrz, 
--d--_ .. _-_. , (./. l-----~--~--1----~1------1 tJ.oz. o.o3 o.40.9··=~:-··-0.-3~() _·-o.ot~l;; 

o.ozs 0.037.s 0424·: o.4zo o.ozo(;;_

tJ,007.5

a.of -o..·01.5 
·-d '-- o. tJ1.s o~&z z5 
d -::._ 0. 2 5-.: 0, oz ·:- tJitJ3

0,0Z.5 CJ, 03 7.5 

o.4 t>4~:: .:·.-· a~-z-7-I - o~.:a/2:B_
o.4zti 0;3:z. 5 o. 01 rat-::
o.4A-4· 0;3 73 o. 01e:;q. ~ 

0.4-5 7, ·tJ.4.23 -~. OZ3.7.:..



4G 

. . . . 

oonorete j ofiita \Vi.th Jn att.&Oli8d Pl~Stered oeip.~g la . 

required. The ocincfrete -J~1:st do:hetfiic'tfon': fii_.:_~:>·su~q.ession : 

Of small.· .tee b ea.ms ahd ··•ts·'· ~tion:dmt·ciaf··:tt:,'f ·\·spari~··iltf tcf .,-flbOUt 
,, . ' ... ..~ . 't I I • : / . - .. : :: - ._. ·, ., : '. . · , -- . ... -·- ; •, ' ' . ' • •

thirty feet . for live .floor ·:ioa.tfs . fess:''tlii::in'··a. ····.·· tfnndre·a····

pounds a square "toot/ > The ·to~ms· ma:r,· be :rilade· of w~oO.-: 'whloh 
are removable, or o.£· meta:r · elther 'ffx'ed or remqvabter··· 
The remova1bri ' 'f&fnfs '-·:~r_e_',;pr"t:'fifr~e·a:._.t>eoause.·tpe·;, 0:o~of~-~~- oat1 

be inspected • . . The st·zed of .the· 'mt:3tttr fo~s ·.n~ve been 
standardized arid a.re ·avaffabla ih alx,···eight;· ·~:t~~ . .. . ~wei-ve 

and fourteen fnoli' 'c1tipthrf and·'·tl?eJity' ancr ··thix:ti lno4 ·w1dthsf ' 

The forms . are ··a:1arf avaf.ia.ble ''.1ri'tt\vo apec'na :wid'ths, : ten 

and fifteen inches for f1lflng ·odd ' apa;~e9; The tiibl.ea on 
pages forty-aevkn . al1d forty~e1g~\ .aridthe defa,118 on· page 
fifty :r·aoili tate the ., design ·of , ooncret'e Joists The 

forms tw~nty''friches _wide . a:r'e most . wldely ·ui!ed 'so ''Jhe·:_ ·table ' 

of we ightGJ a aqua.re ·. foot · are bi{secf on this· vildt~. . The 

f()llowing ·exs.mple wilf' llliistrnte the 'application of the 

table .on page -forty-eight: 

Moment 20,100 foot pounds 

b = 5 inches 

a= 25 inohea 

t == 2 inches 

d= 10-g inohea 

Breadth or flnnge required 

b = ~~:-;~g = 1.72 feet (2.,oa available) 

A&= .-81 x 1. ?2 = 1. 39 square inohea· 
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.·~YVL/ 6/-IT.5o;=·coNCR,C:Tc·-:7073·75·

b zo" b

Wf.16HTlN POUND..5··r9 5QU/9R.c
rOOTOr CONCE~TE J0/5TS 
''bII ''cf-##" ·.· t-.. ln /nche..s 
in /n I"" 

/nche.s /nche.s t" 2. 2~ .3 3Yz 4 -

4..
0, 3'1. 45. 52,, 5t!J. b4, 

8. 45. ·51. S7. ~4. 7t,. 

6. 4/. 47. 54., 60. ~~-

c), 48. 54. ~o. ~7, 73. 

' ·.s. /0. .5.5. ~,. ~7. -7Z, 80. --

/2. bl. 07. 73· 79, 8~. 

/4, ~s 71. 77. 83, <ttJ,

'°· 43. 4'1. '.5~. 6Z. 68. 

8. .50.. 5(o. .6Z. 69. 75, 

ro.· Jo. 57. ~~  7/, 77. 84. 

-JZ, C:>5. 71 71. 83. t:to.

14, 70, 7C:>. 8Z. 88, 1.5. 

/0, 04. 70, 7~. 82. 89. 

7. /Z, 70, 7~. 82. 88. 94. 

/4,, 7.5, 8/. 87. 13. 100.
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.:£L!Nr"O£C!NGro£ COIYCR£T~ .J0/5T..5' '' --
' , • ' • (J • • " • .'J ·' ,... • ' o · . · ·"' · :. · . r · ,-:< ' ' • o · r1 ' e, · · I? • •. 0 , ' • (J '

. . O•, . •• \ .'J.· ') . . · .. ;.., . . · . . fJ • •. • V • •• r)· .. "'· ~I 

1 . ' . d . /o .. ·o· .. . •• /J•.. • • • 
•~/•• .:j <.. : 0 I'\ ••

• . ~ . (" . • • ' .• r, .o·~~- ;:,J"·
r~ . ; . ~ . .: •. ~ . ··: ·~··· ..... -·• : • . •• i..' • 

/. .. f;:: /8000.J· . k .=800,.; o::: /5.J· ~= -:4~· J ,;;.2000.

z. ~- area orsfeel 10 ..s~aa;.e/nche..s a /oolco,cllh of~lao.9e: 
3.M ~ /770/77{!?/7/. II? ~oof povncl.s a ;h::Jo-f u.1,'clfh o~rlan9e . . 
4.The va/c:/e.s above .Jhe heavg J1'95ag //ne are TOr 
5ol/cl_slabs anclfhe nealral ax/..s Iles ,n .fhe Flange, 

.s.The valves beloa1fheheaV9'319'.;.~ag//r;,eneg/ecf· 
. COl77!7re.s.s1'on 1n fh~ ..:sfern and !he n&afralax/.s //es /n .. rfen; 

··a'' "-f"or· f-hlc.kn&.s..s orrlonqe /n lnches 
, 

Ir? z Z-2 .3 3Yz 4
/nche.s ~~ /V1 . 11.s /VI 19.s /V1 t9., M 1'7J /YI . 

~ .02 41390. .~4- 4900. .6:,4 4900, .(i:,4 49()(), .64 4900, 

6~ •b~ .5~30. . tor 5860. .61:f 5860. .~'? 58W. ,b9 .58~. 
7 . 69 ~360. .74 ~74tJ. ,7.5 ~800. ,75 /o600 . ,7.5 (o800, 

7~ .71 7130. ,78 7~f/(). ,80 7800. .ao 780(). .80 7800, 
8 .73 787(). ,8/ 135SO, .{35 8850, . as 88/J.O. ,85 8880, 
8~ .75 8f,SO. ,84 94a0. .89 995(). ~, 10020, !11 IOOZO, 
q ,77 ttf39a. 087 /04/('). .9.3 //000, .9~ 1/230. .'!~ //230, 
9Yz. ,7? IOI 70. ,90 J/350, . 97 /2/()0 . 1.-0/ 12480. /.tJ/ IZ52().

/0 ,80 /09.30. ,C/Z 12 Z9tJ, /,tJO 1,1ao. 1.os 137/0, . 1.01 13870.

IOYz. .el 1/720. .C/4 13250. /.03 14280, /.09 149"('). /./2 15300,·

II ,82 124/30. .95 142()0. /.0.5. 15400, /,/Z ;re;200. /,/fo !67tJtJ.

//Yz .a.3 13Z70, /17 /5/50. 1.08 IC::450, /,/b /7SOO, 1.zo 18/SO. 

IZ ,84 /4050, ,99 /fa/00. /./0 17700, /./9 /8800, /,Z4 ' /960(').

·12Yz. .8S 14830, /.00 I 7/tJO, /./Z 18850, /.22 20100. /.Z8 ZIOSO. 
. /3_ . 8~ /5600, /.0/ 18100. /./4 lZO.CJOO • J~Z4 7. J~t,0, l~3l Z25tJ~~

/3Yz. ,87 1~00. /.0.3 19050, /./~ Z/150.· /.Zfa 22750, 1.34 23950. 
~ 

/4 .ae 17200. /,04 20000. /,/7 22300. /,28 24/(')0~ /,37 Z.5400,

l4Yz ,89 IIJOOO. /.05 20950, /./9 23450, /.30 25450~ /.40 z~9t't'..
· 15 /.O~ Z/900, 1.20 24600, . /.32 zroaoo. /.42 28400. 
J.5Yz /.Z/ 2S8SO. /.35 28100. /.4.5 29950. 
Ho /.3lo ZC/400, 1.47 3/500. 

.·

l~Yz /.49 34000. 



,;49

I , 

Referring to·the table on pa.ge twenty-eight, one, seven-, 

eights round ba.r and one, ·one inch round.bar are_.;~q~ired. 

The shear a.nd bond should be investig&.ted to complete the 

4esign. · ·The unit shear often exceeds the allo~aule 

limit and in such cases the ends of the joists are flar-

ed by the use of.tapered forms. The·length of the· taper-

. has.been standardized. and is three feet. The typical 

~etails bnJpage fifty confer~ to accepted ~ractice. 

The purpose of the bridging is to stiffentthe floor sys-. 

··tem and distribut~ any concentrated load over to ad-

j ace n t j o i s ts • 

The foregoing slab and beam tables are 

based on the usµal.design, stresses, but occasionally: 

some building code J?e;X'mits, ~~ r:_~quires other de-

sign stresses. The tables· on pages fifty-on·e. and fifty-

two contain co-effeciients for.computing s~absand simple· 

beams and cover th~:permitted range of de~ign stres~es. 
The designer should devise. nevr slab and beam· tables 

to use for any large stiuctural design based on stress 

other than the customary ones. 
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··coNC/2L.TL J0/5T .... •.D.LTl9/L5 

4-}5({; C:onf/nuoo.s 
r-:--~........,.. _______ _. .: J ··t-------------4 

___ ___,.. __ ~· '1 ( ~--· · __ ·_,:: : .......... ·· ... . 

~ 
~~ 

-------+-----------t~'t'" ...._ __ _....,~...----t ...._,_l"""'I"""'-__...__________,...... .. i ., .....__ __ _..______,,._L-__ ~ 

:.z-~pCorrl-/nuous 4.'·'- -

.CONTlNUOU5Wr3LL Bf.t9M 812/D.GlNG· 
.. ':: 

fJR..OUND .8UILDIN6.. _ One·l/n6,' r'OT:spansl4:dfozt·o': 
Tu..Jo.:·l/nes .. ror...s,Pa/7.S .over Zl~O:

l"e!77peral-~re har...s ·: · 
• • • I • • I 4 •-------'---------.... . . . ..•.., .,_:-"': ; . 

... .. . .
ti., •

•••••• . .. . . 

-..- --~

····-if·:-• __ ,,,

---_ . '~ ''.
~ ,,. .. ,:· .
. •. ·.!··· . . ..

., r" . ,, b
/0.; /_, I zo • .:· ··- ·····-.

..s .
' -

'TYP!Ct9L J0/5.T.~bc·T/ON· 

'

..s- .•- - .1 t 
'• .

JOl5T5 UNDf.£ P!9£Tl.T/ON5:

N_~6:;boo /nlheyo,Sf.sHoi{;r:p(;}>-/-t'-: :
f1on.s ore -/:he nexf .s13·e /q·rge,r·-~ho/7: 
-fhose /n -/-he cu::(/aceoi-jo/-fls.' · , .: .

-.. 
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/or Rec/ac>gvhrz5e<7?77.s.ao.cl.Jlai6J ~-
_:n= IZ= 

£- ".Ot?, ~50. 75 CJ.! .. <_ .... c}(JO,_ 

0.0Q.56 ,. O.Oofo7 .o.oo.7.s 0.0084.. . o!oor.4
k::-: .. 0.3IO... .. 0.328 o.344 0 .-3(at?.. . 0., .3].5_ 

o.1397 o.891 0.88-5-. 0.880 .t.?./3].5. __ 
R.··- . .<33.S 94.9 ltJ0, 7 J /1},8 j3/.3 

7S .::: /~ 000. ··-:. 

~00, ~.5(), 700. ..7.50, 
. p .. ·o. 0048 o.oo.s..s . 

o.Z8~ 0.30Z 0.318 o.333 ·. o.348 _ 
, 

J- 0.90s o.899 0.894 o.889 o.884 _ 
II L,J .. ........... .. . JZ3•.0._ 

f;O(). ,50. 7tJO, 7.50, -: aoo ....... .,,,..,.,.- ....0 ·······~-·-·"-··....;...

p - 0.0040 
o..z~s o.281 

J -·- o.1/Z 
R.. -·- 72. to 82,7

I 
L=-

1
:r ,f- = f2r7+/'0 2 -;n? 

r; If-

' k...-
J -~ ;-_ T 
~ =: £ k.. ,;- ... I _ · = . 19.1 : 

.2.6: 2_ 7;/_C: __ .) bd, 
~~ ( n,{+J

£ - I £ h I ..L , .-:-:/YI -_
- .. _- 2 ~ c: ,Y :::-? /.sJ ~'1d2:-

-;;-
c) _-

17:= = /2 -~ 
I;· L· C 

.~cJ,.-

c) ~ . c.j ~-

o.oo5Z

o.9ol o. a 97 .. . ...... .a.:.fJ_<i_Z__
/t:?4.3 · ...L/~. ~-

k_ :- ral/o of do/lh . .o~l7ealral: 
I / . I / Ld'' ,,axis ra ae?T/z···,--~-:• . · . 

Jf·= ·a n1f-ren.s/k Jfre$J~-;.'o~sfeeL._ 
( =vn// .co.n?/7Tt!?JJ£Ye.··:I.-rz:e.s..s._ 

, L . 
.. · 1 n · c o o er <!? re~ -·-.:. -

>,O:: ~lee/ ra.//'o:.· ... ·-
J, .:- raho orlever·,:;;rr/7'7.·.a..·r::-.-_ 
. re.s/s/-/ng coa?le. :fo cle/7/h.~. 

'p ::: b read:/i, or·6eq07-_--... 
d: d e,,P-/6 0 r beam f'o cen/er:: 

OT Jree/_-
/)1= ben d/ng /770/77en./or..':

rno~en7' or"res/_s- ./a nee -
·&.s. = area of.sfee/. -
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52 . ;:::----: ·· - - -~ratlZeJ O £ ~/:.;y:f ~ :. e.,.-__ -.... -~ :; __ :: ... 

foz::··:RecY:angvhr::6ea.172J_and.J/abJ .. -.~: .. _.:·.: 
· .- n= 15

~5(), . 7t?O. 
•. 750, . 80(). _

C). 0077 tJ.0087 t). 00 97 . 0,0/0 7 ...
. ·k., -- C). 37<1 o.4/3 0,429 .. 
·:7 ··-.. ~ . . 0.880 0.874 0./} (o!) . _fJ.!15 7
".e ···-=- 'l.5, 0 /OZS... /20.4- /33.5 

. 11£ --
- p -..

. k. ,-

~----:/~·-=·-... _.

~ == /~ 000,

· ,ao. C,.50, 7tJO, 750, 800, --
(). oo.s~ ___ .... P. oo e:,__3_ ___ CJ. oo 72 o. ootJo o. oot39 . 
o. 3 33 o.3.5.L._ 0.3.~8_;_ o.365 __ o.4oo ·-·· ~--;-------t----__, 
0. 88 9 ·-·- _______ _O.u!JtJ3____.. ..OLcl]Z o. 8 72 CJ. 8~ 7.._·

.88.1,_____ _ l.<JJ2a3.___ I; 3,.J_ I ZS, 7 __ .. / 38.. 7 ... . ,. __ _ 

.. ·f~:~:= ... ·-·-·-- . . 000, ,5 (), .. 7tJ(). 7.50,_ . .. ,_ . .. IJOO. . _.:.

.. ;;:x .... ·.~-- .... a. oo.4 7 · ~. 00.53 .. _ o ...ooe::,o__ o. ooro8 ... __ o.'. oo.75. ~ 
-------:---+-----t-------11

::...::.~....,____ .. 0:3LO_ 0.328 Cl344_ o.3Cr,O . o.3Z..5-.. _ _ 
t------+------+---·

:~:;_.f:.:.·.:.:~. -·· o~89.7 . o.13 9 I . 0!885 _ . o. c38 o o .8 7..5 ...... --
:___z ·: . cJ3,S 94._9._ IO[p, ~ · //8.6 1.3.L~.Z. . 

. --ff~ 
,_ c}_ 

.:·.:t;:-

..:··~--

.:d_= .d,:

'f;. .:::: , /.5: 
L-e- .

-k·=·ral/o or de,l)!fb.·:~_-ofr.i_e.dh-z:d~, 
, . / . I · 1 I.. 111 •• . . ~· a x;..s ro ae?r1.z.:~.,.a __ .~ · 

£ = un1f ~ea..51/e .5/re.sJ1v·Jled~~-
.£_ 1/ . I / .• rc.--a?1r· corn,,PresJ.XY.e' .. J.rri!:!SJ.::.~ --
... __ ·./·/,.;_, . ·c O ,-, C r-_·L:, . / _;, ._. __ ·· ·- · ···-·- · · · .... · ·· - -,_,., ,~ , -~-r~ .. ·-· --.. --........ " 

-- ·;:r= ·jfee:/ rcr//zx--··. · · : .. 
JI= ral/o o'rlever aro:z ·-::.o-E.: .. ___ . .: 

. re.S/5;,L/ng cov,,Ple /.o de;:;;i-h d~
·;: l)··::: bread/);; ·or_bea/77 .. _ ... - . · 

d=-de?~b o/"°beC?nz;/-o_ ·ceofer:.-: 
:_:·:::· ....• · .. o.fy_ri!?..:e/·., ... _··: ... :::~-~~~:.·-~:=·~.-·:.·:--j __ =:·::-:..·~

.· /Yl= .~en c:£09·: 17707neolor· 
/770/17e?alor re.5/.5 fc,ace. . . --

~fjf- ~ area orJfeel 



The· desfgri or oonorete>' Columns With ~ijlfal · 
loopi·ng are fi-1.ther ted:foua uhleas 'a ·g.ood ·. ae~>·~r :iJifbles 
are a.vailabl.e, '····c·The:"·t '&b·lee ··On page;a··'t1·tty2totitt' ·'.'flfty•·r1·Je ,:. 
and fifty~six , oomplf ·witii ···the ·1924:··.ne'.ifort ;of ' Jfi;(' ., \ro.i~it 
Committee·. ftir . ·a~fe ·axfa1· 1oada, The ·ir<:.H~iritt!a',·tfB@ '_:.\Jilffoli·: - ·: ···

the tables 'i1~ve been. ·devJsed have ' e.'lio been:· a,go~:t·~¢'.· .QY. the 

/.inerioan Coneret'e'. tnati tu.ta' and.' 'the: ,.O~ricirete ;'Refhfo~'ofng ·, 
. - . _._, ·,. . ' ,: _._, . . ., · .. ·- -' ,, __ ._ . 

stee1 ··.·· :trtatffait'e; - -·The?:vaffa.11·jJf ···fn ,; tli~· ''foi'mula'.·P'.:c~.:na·.:r · from 
wh1.ch ·· l 'dan be oompu.tea ··to'r' the ··val.~es limited' ,qy ·:, ~~~ ·'Jolnt 

A
Committee. The core . areas are glven foi- var:1.6µ.a ~.f~ilieters ·

and .. the :·table on····•paiie?·t~ifty-alx'·'gfvefii :''·the trs·t~nfi:aicr ··. s1tf1:'ri.l 
hooping sizes recomrnended bi the Uriited S1fates· D~pa.r~nient 

or Commer'c::e ., 
: .' the ap'plioation or· the :t ~J;~·tit'a 'f 's··'',·qulte; ·~imp[~ . 

and ·they are' ind~ed le.bor sav'lhs~:; ·.·"·:I:t ' i 's . ~riiY'. 'tie .. d~~satf·: 
to divide .-bhe axiai rYoium:ri Joa.a. bY<: the ;·selected.· core 

'. ..............,_:·

area, a.rid rlna. tBe· ~orre,ai,onding value / of. P• . . 'l'he·/··seleoted 
' : . . ·, . .·.·· '.•' 

core size wiii'. '' not be '.'a wise e>n:e ff''the"value ! r~iis . outside 
• . . t . . . . . . . ' . .

of the table ~n'd, this' .r~At :· ls immediately ·a;ppare.nt. · .· The ·. . . .,• . . !' ·. . ·' . . .';

oore Size ,will e:t'thec .. ae ;/' ,too.?" l~.rge as· ·indio~ted · by the 
t 1

1ow ratio of vert1a.ai steer{ . o'i th8 ratio of' .the 
•, . '

vertical· · ateel mt(f b;· :·:too ·rn~bh for ' greatest···economy. The 
. J -' • , .· . .

e.reo. of vert1c&.l .7,$t~utl .reqJir~d o'~~ .· b_·e obtained : by mul• . . · ' - ,. , . .

tiplying tho ra~i.,~ by<tha oore 'a.reel. The. ratio of. the 

spiro.l booping al1ai1 ·not .. be less than one .... fourth. the ·

verl.ioii.l reinforcing · aoo,~rdin~ to ·the · Joint Com.mi ttee. 

'·· . 
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-=-=T.he--/924 !2.epor-!-0£1-heJo /n /-Corn~J I lee · 
g.lve_s__: __ a._ .formula /:or -fhe Iola/ :S-are a 1io/ load 
an:.:.c :a ~lan77ZS ·.:.re/07'orced CV /lh ·; ong /lac(/na Iba r .5
a77-d close/9' ·sJJaceds/7/ra/s ·enc /05/ng a 
r/rce//ar. core.

11 :Th/..s TOrrnula has al.so been 
adopfedb9 fhe r}177er/ccm Concrc'le J/7sf/lule ·
and I-he Conc:re-le /2e/0Eor.c/n9 51-ee/ ./ osl/-/ufe.
~··-- ·The··£orrna/a·. 15 .U/r/l-len 0.5 rol!oUJ5 I . , 
--- P _= t9fl+r'n- 1}pJ Fc : . . ·

--: -~ -=--·3oo·+r:10+4;J}{' (del-errn/oed b~ fesf.5) 
_-·--:P==:..'r1fl+ ·rn~J)?J£3oo+r,lo-t-4?)FcJ 
·----~P= :·: fo fa! load·- .. . f9 .::: area: o-;C core 

...... 70~ .. -. raf10 .orverl-/ca/5-feelareo lo .core area 
.____/;;-. =.. ...UO./-f.. . .s fres.s Ol7 ·C0/7Crefe uJ//h10.. core

_ ···-~--~~.-~·u/1-/rnafe :s.l-renglh .o£°28da9' conc~efe 
.. I? ::·-··raf lo ··or 5 feel fo ·coocre le rnode/lv.s 

---·---T-h-e .. -do-/n·l ·-Cornrn/lf ee·· recornenda lion _ 
sfafe.s -lhal ''.s/11ra/re1nrorce/77en-f shallnol6e - ~~ 
les:s..~f:har.r:on·e-TOurlh fhe volurnne o-Ffhe . -
iong/.fud/nal re/n-rorce177en_lllThe value jJ''
can .. _··h ·e ·d/v!ded trq 4 l-q .ge I- fhe s?/ral 

·'hoo;o·/ng .ratio. ' < ' 

_ The ve?lae.5 oT/J" varc_/ -Erorn l,Percen.J lo (;.;ier 
cenf u..1hlch are 5jJec/ri'edbg fhe Jo/o-f . 
Cornrn/ffee a.s rn/n/rnun? and 177ax-
lrnC</77 al loGVa ble va Ives. 
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Vt7laes oTrf r"orCo!arnhs.,,{=[j-1-(n-el)f/[ 3oo-t:(lo+4p)t{f 
./7=/.5 : .

, , , . ·Values off . ):'~- .:Valae..s of';( :·:· ,_ ., . .'.07/aesor ~ I! Ir . . . -I -.:1.n 2000.1a 2Soo./a 3000.lz 10,·= 2000.lb. 2soo.lb. 3000./t. 1n= 2000/.b. zsoo.lb. 3000./b. 
?~ref. ~z,nc. eo/'/c~ Cone~ Pere'/: Coric. Cone. Cone~ Percr. Cone~ Cone. ([oJ?C;": 

1.00 6tol. 7Z/. 785. 3.00 /051: //30. IZ Jq. .5.00 1530, /027, ~1740, 
/.OS 670. 73/, 7'15. 3.os /0~2; ll4Z. /23/, £..()5 . 1543. 1~4/. 1754, . 

_././0 679. · 740, 8o4-. 3.10 107.3. /153. 1243. .5., JO /55/o, ·lfoSS. 1708 ...
/./5 tc87. 74q, 8/4. 3. /.5 /084. //b..5. 1255. £..JS' 15 70, /(o(o8. 1783, -
1.20 696. 758. 824, 3.20 /095, 117/o. l:Z. to 7. ~zo 1583, lh8Z. 1797, . 
/,25 70S, 768. 834-. 3.ZS. 1/0(o, /188, ,~eo. ~ .25 I .59&7. I IL,96, If';//.
J,30 714. 777. 844. 3.30 II 17,. / /q<j, 12</i. £ ..30 . /lo/(). /7/0. 18 2/c,, 
/.35 723. 787, 855, 3.35 //28, IZ//, /304. 5.35 . /~23. I 724-, 184:o.~..
/,40 732. 796. 8to5. 3.4-0 11.3'1, /223. /3/~. ~40 /(o37, 17.37. 18 55,_
/.45 741. lJO(o. 875, 3.4-5 l/5/. 12.35. /32'1. S..45 /~50. 175/ . . 18~9,__.

. /.50 .. 750 . 815. 885. 3.So /1'72, IZ4/o. 134/,. 5..!50_ Ito 64. / 7(:,1:,, 1884, -·

/,55 7.59. 82.S. 89/o, 3.55 11.14, rz.se. 1354. .5., S5 ./lo 77, 1780, l89fJ, .
1.roo 769, . 835. C/O(o. 3,"0 1185. 1270, /3G:,~. sL,o /~9/, 1794, · 1913. ..,.~.s 778. 845. C/17, 3."5 IIC/7, IZ8Z. 137'1, ~.bS 1705. 1808, l9ZB,_ 
/. 70 78?. 8SS, 927, 3,70 1zoa. /294. /392. 5.,_70 17/e'/. /822, Jq43._
/. 75 . 712, 8fo5. 938. 3.7S 1220. /307. /404 . s.. 7~ 1733 . . 1837. lt:/SIJ,_
/.80 800, 875. 9413, 3,80 /Z3Z. /3/C/. /4/7, £80. /_747, 185/, 1973. _
/,85 8/~. 885. '1.5'1, 3./35 1244. /33/, 1430. 5~85 /7(p/. 18~5- 1988,
/,90 825, 8q5. 970, 3.90 1255, 1843, 1443. .5,&/0 1775. 1880. Z003.
J.95 835. 9oS. 980, 3.95 1z~7. / 35/o, 145". 5,95 1781, /cJC/4, Z0/13. 
z.oo 845, 9/S. C/C//. 4.oo 1z7q. 13"8· /46,&f. ~.oo /l!J03. /'10'1, 2033,
Z.05 855. 925. I ooz, 4.05 /Zetl, /380, J48Z._ Cor~ Core ~ore Care 

8fo4, 93/l?, 4./tJ /303, /393. 1495._ -2.10 1013. 1)/e,. rJreo D/a. ~reo 
2./S 874. q4to, /024-. 4./5 13/5, 1400. /508L 'f,'' b3.b 24', 530,9 . 
2.20 884. 150. /035. 4.20 /328, /4//3. JSZ/._ /0, 7/J.S 27, 5 72,lo. 
2.Z5 {Jq~ 9b7, I04fo. 4-25 1340, /431, JS35._ I/. 95.o 2l!J, fo/5. 7
2.30 904, 977, !OS7. 4.30 l3S2. 1444, 1548.. 12. l 13.l 2'1· ~b0,5
2,35 9/4 .. 988, I 0'=>9, 4.35 l.3fo4, !45/c. IS~/._ 13. 1.32. 7 30, 700.'1 _ 
2.40 925. 9qq, 1080, 4.40 /377, /4&,9. IS7S,_ /4. 153.9 3/. ·754.IJ.
Z.45 135. /009. 1oe,1. t4.45 / 38C/. /482, 1588. 15· 176~7 3Z. 8o4-.2..
2.so '145. 1020. JlOZ. 4.so 1402. 1495. /(oOZ •. ,~. 20/./ 33. 8SS.3 . 
2.55 9.55. /03/. ///4,' 4.55 /4/4. /508, /fo/5,_ 17. 227.0 34. '107.9 _ 
2.too t::Jtc~. I04Z. //25, 4,hO 1427, I.SZ /. /~29._ /8, 254.S 3.S. ...96Z./
2.(o5 .q7~, 1053. 1137 4.'=15 14M, 1534-. /to43•. J'f. 283.5 .30 . .. 1017.9 
2.70 ?87, /0~4. I 14'1. 4.7() 1452, 1547. /'=,50, zo. 3/4.2 37. /075.Z
Z.7S 9q7, 1075. ll~O. 4.75 /405. 15~/. /~70,~ 2 /. 34b.4 38· 11.34, I .. 
2;80 /£?!}8, 108/o, //72. 4.80 1478• 1574, /'=,84-J. 22. .31JO,l 3q, J/'14.h_
2.85 /O//!J, /097i 1184. 4.85 /4q/. /StJ7. /698!_ 23, "4/5,5 - --
2.90 /02C/, I 108. 11qs. 4.90 /504. /toO/, /7/Z'-- 24: 4524 "-· ... 
2.95 /040, / l IC/. /207, 4.t:/S 1517. I fc,/2f. /72/o.~ 25. 490.9 ... ···-
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~. . ~.. ~. ~-
Percent-age or ..5pira/ r~inrorc-ernen~ :-:: 

,50 , 75 /,00 / .. so ,50 , 7.5 I. t)() I.SO 1.00 I. 50 /. 50 

/0. 
II. I~ /,Yz 

.... IZ. It 2.~

a z 1~ z~ -
/4. Z~ I~ /3/e, 2~ 

_ 15. z~· 1~ z_~ z -

17. Z 'd4 I Yz 2 4§ l34 -
18. 2~ I~ ,_ 2 Yz. I~ Z ~ .

zo. z .3 2~ ;~ z.5~ 

zz. _ l4f.t. ___ __ _ _ _zfa z __ ___ z 3~ --
~ I~ _2~ I~ __ Z~ . 
24, 14/3 ZYz l ~ Z ~B 

Z7. IYz . Z~ !.5/a Z ~ Z. .3

33. z~ · 1~ · z 31; l~ z~ 

__ -_ 3~- 2~ 1~ 213 11/.z zY4 . 

-- a Z~ If/,; Z Z %- 3 7. '2/- - z 



The size of 

.. !, ,

tnble on pt.:;ge .:fifty.. ~ix:-.. Thl····splrtJ· to·tfpfng "fj'.ov~fcti]r1'··1r1 · 

The· 

the tr:bles in aot\fol daaign; 

.1) = 390~000 pounds .

Diameter 20.inchea

f c-=- 2000. ·pOun'dS
1 

1ri 2~ <9a.ya 

the ua,i of 

.~ - 3:~.;?~Q = 1238 ':l.)t>tliHi~ Per _s_quate 1non 
:i? =· 3. 85 . ( Tc:ble on l)ige fl fti~ flyef·) 

A
5
= 319.2 ;,c .0385 =12.12 aqufStre ihohea 

Spiral hoo·ping P= 
3.85 

4 
3/8° <p apfro.l 

The exterior ·columns. should ' be .·the Sf;ine width 

on the exterior 'fr:c::'e' tor/ thrf en:tlre' height' ·ot 'tlie' b\lfld-

ing. .The cro·ta aeotlon of concrete coillumna should be 

the aa.rne for at len ::t two atorifbtl and for lQW buildblga 

of not more· than four stories it ia · pra.otice.l to hold to 

.the ~uune aec·tion the entire height. The verti<Hil rein• 

forcing wouLd of oourse deore~ae in the upperatoriea of 

the building. The column size ahould be in even inches 



and decre}iaJ · in siif~::·bi twb' incne'il; Th~:. oo.JUmn.\ap~.ding 
a,hoti1d be ' ···unvtirf:1~s·./ tlie ' .e·~fire ···helg~-it of .: _th'~· ib.ui. ~-:&fng 
artd ·1r ·1)0 a a'i1i1fJ··}:';fqtia~t; ·'.·· ··;Tn~:.. vetti"cic-.1 .. orlrs·shoufd \be '' ·as 

... . ', ' . '·.· , _·. _ .. ·_·_ .· , ' . . ,

l .~rse as '·'practltiabie ~lld ··s11-bia.l' ~ho6:~pfrig :ahouldi' b~ ·:·used 
,: ··, '

• r~·· ' 

in ._preferenc·~:-·.,··to·.····1·soittted:·••'ti1Z,f;,1':/,,,,·· t1:1~::?ve·rtt,i'm~r ··b,tiri·' '·snbuid';.:..•• ··,
·; , - ' :

be· :ap11·oed'··.··twet1ty-·four '
1

b1A.f ''diflln~'te:r~;'?ti:t' 't1ddr' '· lines 'btit ····, ,, 
' '. :: . ·,·,·· _-, . . ·, ·::-. ,··;-:: > . ... ··:. ... ~ .. . :. I . •: .. : .. ·• _. • 

".!.',- ,, ,

not lEfas .thtiri eisht.e:er.f iirlOhes<by p:t~'leoting :the. ~~~r,s ·a"OVe
[ ·,' ,; · , " · • ,, t·

, ·_ .- ·; ··: ·"· ,

the alnh r'r·om 'the ':co'hunns· belo'w~ . :<:.(;'.' 
The hirJJo}}tY Of 00lu1nn :f:t)<:/t:ing~ ~re aqHa~e f1nd · .·

or the blook ····type. The. design t>f ··th~ae roottngr:l.:ts .. 

r ·r;; ther ' tadioua···. biit tl:ie'· befitfl'nif'monierit 'crib :l}e :·r:et;dily . 
. . 

d.etermined nY refe'rr:tng to ' the "dlasr_imi on·:·page fiftY:...riine < ·· 

The value C fa : mtiltiplle~ by ·the · column load rind .. tl:le 'fa stilt 
·.. . '

fa given ··· in inch pourufo.. ·1,he weight -o'f · the ~Ootfl'lg d6es 
' • ' ": _ ' ' • ' - !-

not 'affect tha·· .. ·behcilne{:·uiom~n{>tzi''····the :_fdo'tirig( ·:·.·· i.rfi.e .. f~_llow-

fng example · ahowa the ~Pilllbri ttoh . tn .··ac tirnl design: 

p : 1i4 t 40'0 .pounds · : 

Column, 14· inches . aqU6..re 

size or footing, 5 feet a({u&re 

The va.lue C ls 3.:s (from· t~e d1agrrlm on p;;;ge fifty .. frlne) } 

Y = CP = ~1. 3 .JC 94,400 = !12 ,000 · inch · ;pounds in· footing 

e.t · e ;-. oh fv,oe of oolu:mn. The sheer, . punching·,,· and bond 

muat be inve.9tigated i~ the uounl mann.er to complete 

the deoign. · The rooting should Q(f conneo~ed to· the 

column with doweln of the snme size and number ea 

vertical b&r3 in the col~mn. The proj~oting· portion of 

··'
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;VJz CP ?/o.- lo.}

I , 1 
• i: 



60

. . .

reaul ta 0Hl1 1~eadlJf ,lie . tabulate·a.··· ·,.The ··t iibl~· C>l1 : ;a:ge -

s__ixty __ · ... one .gi·vea:'it,he :r, e _i_ .. n.-to:roiria .requ.i .• _red for various' 
' -,.· · :- , ·1.

· proj e·oti ons and)·varHfu{ \fo:ft '~'oi<l -- fciucls~ 'r,tlie :·Jong~·-
i tudi 11a_l' relnf ordlng ' fj~·rve a.a ··spaces. roi . the ··tranave::h3(3 

ba.r 6 and ·' 6.1 sO ' a~ t~iiil%t'lictiir~ ·ana. ' 'fll[f'liik$ge' fe' rnttlr'o frig".:· '· ',. •· ··, ·, 

The oo·ncrete' ·11t~6Jeotioniorf footfti~':<1:einforoing ._ eb.6tild be,·.
• ;· -- _ · , - .- __ -' ,- : .' • , -.:''. - __ , • . · - -: ··-· • _ I =-- ' • :' ;, '\_ -:· ~ i·<~--,·- '

;·.. _ , '

The 'rnaanes of concrete in the ··. uauaiJ>.tilldine(· 

a·re ·too large ·· to ·expand o:r oo·ritr(i ct rdielY ·resul~Jna.·rrom 
temperature or moisture :cn.a'i1ges. ·· .The t<irid.erioy ·· to·-·~xpan·d. 

and oontre.ot deveiop Gtres·ses· :in . the ooricr~te ' a.ha unieas 
' . \

the concrete fe reinforced ' t 'o re'aiat" theaa·· at:re'asea .. ' 
. . 

cracks , viill ocour. 'The 'tio-·effioient of ·exva.n~:t.ori of . 

.. . steel and ' ()OrlO~ete ··,~~e ' ap:pr'oxim'~t(jif :'eqtfr;r, '\H~lo'f/ is v~ir'y ' 
' . ; . . _- . . . ... : ' ' ,-----

' . ' ' 

shrinkage rs· to 'p!'ev,en1{ cr·aoka ·tr!om 10da1f:ai.riJ(:b\rt: i'ntha- ' 

to prevent ·thera till togethe:r or··1,;t~ilder· thent·ntifuerotls end ·

very small. · The ·reinfo·roing bars ·a.1$0 :tend,. ,,to·'\·di·str-lbute .
': . . . . ~-" :'. . · ..

the stresaat3 evenl'y a:long the m(ia~ . of o.onorate.··) The Joint 

Comm! ttee specifies the ra,tioa Of s~~el :ra.qu.ir.ed ,to ·resist 

expansion a.nd shrinkage stress to :be pla~ed. a.t .r .ight ang'le 

to the ,princi.pal ·reinforcing. . The ' table-a on pe.g:e·s sixty-two 

a.nd s.ix.ty..- three a.re ba.aed ori these ratios and are .very oon.;.

venient to uae. The horizontal be.rs in 'the walls a.re spaced 

uniformly twelve inches so the ba:ra oan be lapped reHardle$a 
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---- --~__,_--- \'f 24'o,C, . o/e}P · 24''o.c, *3"¢> Z4'o,c, -~-:t- -~"o.c. ~ _ 

8 ,. %}P Z4''o,c. ¥}I> Z4'b,c. ¥'¢ z4'o.c. 1 !z"a 4"o,C, 8

20 .k"a 
2 .5''o.c. Y.,.''O 3" .z ',, o.c. 20 .. . 

22 Yi_'O _5''Q,C, .·· -- -· . ·--- •, .. 22 .. 
2.4_ ~"a 4''o,C,

--------··-···- -----· _z~ 
. z.e _ ~··a --~- 4 _:0.,C.L ·---~·····- - ·· .. •~ ·---- .. -

L'l::JNGlTUD/NrJL · 1313 £5:_:·~----~
5. The fran..s-verse.-.bar:s·abo:Ye_ 
.,.: __ ihe.?'h<!:'aYq dolfed3ig309··_ 

l/r:h!?'are ·ror long/fad/no/ .-, . 
bar.s,Pacers _s//?ce 4011 ,

lens /o.r7 a 5j'_uare I oc h J.s . _
·---- ··all-ocued/1;1 /he .·. con~ele __ · 
i:,. ad1qo#orles.s. _. 
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TfMPfRt9TURf INCONC2fTf frlliLS
I 

Th/cloP.s.s 8ar.s ofeocb race orc..ua/1 -
..

~ • 
or f/C)r;joofalba/"s Verf/ca/ bars: 

e,va/1 513e ~ 'C?C/llg 5/3e 5pac/o.9i 
tJor/eJ.S 

: ~.¢ 1z·;:,.c. i.1 24·0.c. 

~ 
~ 
~ 

9''fo ;z·· Yz.¢ 12"0.c. % r/> z4'o.c. • • 
!3''fo JC:," Yz a IZ"o.c. %1> 1a·o.c. ..
;7"fozo .. ~¢ 12·0.c. 3/a <p Jtf'o.c.

zrfoz4" %¢ IZ"o.c. xef>z . !c9'"o.c. __

Z5"roz8·· 341' 12·0.c. Yz ¢ /t!J"o. c . ..

29''-fo3z·· ~¢ /Z''o.c . Yz¢ /~"o.c.

. NOTE: p=.oozs -:
I. TheendS0Tal/hor1jonfalbar.s .shall!apallea.sl 
24d/arnelers 6uloof/e.s5 fhao 18 /nches . . 
z.The /?cmjoolalbar.s .sballla174kefafcomer~ oT 
wal/J and/nfer_secl/oo.s ore,,ua/1.s a.s.shoc.oo be/ou..,1. 
3,The hor/Joalal6arJsbal/5farl~ /nches above fo17
orroof/og aod.sfo/ 2 /oches beloc» fo'° OT cuali 
4. The hor/yoolal aod verf/c-al/Jar_s .shallbe ..5ecvre~ 
lg a1/redlo9elber ale ver9'?0//7.f or /n fer.sec.f /on. 

r------- ... 
1

4~o .. 

Ji__
\J

C OZ Nf.. ,e,-_ INTf.-Z5f.C TION

Ll9PPING <Jr/-10£/ZONTrJL 819£5
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:: ___ R,£/NTORC/N6 fOR, ..5/fR/JV /:./96£ 11 N_[J 
TfMPL/Zt9 .TU£f ·.· /N-5L8!3.5 . 

f. ·R;e/or"orc:ln.9 por .5hr/ol,,age a/7d fern?eralare 
_..slres.se.s oorma/fo l-(7e,Pr!nc/!7,al re/n/orc/:7g . 
Jha!/ be pro v/dedu::? coocrefe coo.sl-racf/oo 
a1here. -lbe1;7nl7c/f7.a/re/r7TOrc/o,::7 exfend.s /o 
ooe d/recf/or.7 onlg. T_h~.sjJaC/17_9' o( fhe bar..s 
.shall oaf exceed 18 /oches oor 5 f1/77e5 I-he 
.slab fh/ck.'17e.5.5. 
z. .. T,, 5/ab · lh/c k,17e.s..5/o inches~ 
3. '/9.$'' t9rea or _sfeel /n s7oare /nche.5 a "roof
w/dlh._.01'·5/ab .. · · . · · 

FLOOR5L/9L55 (p = o.oozJ · ? J!OOr5LA!35 (p=o.oozs) ....

T /1.5 Re/nForc/ng T /7.5 
·£_e/n Forc/ng 

5(5e 15pac/ng l513e Spac/09 
z.o .,0413 ~'</> 10··0.c. z.o .oroo bi,'¢> 10··0.c . 

Z ..5 ,OloO ~''q, IO"o. C, z.s ,075 3/i;'tp IZ "o.c.

.3. 0 ,07Z t'p J.S"o. c. 3.0 .090 ~·cf> lZ ''o.c.,_

3 . .S ,084 ~ ?>fe'1 14"0. c. 3.S ./OS fftp 12'"0.c . .

4,0 ,09~ '¥j'<p 12··0.c. 4.0 #IZO ~et</> I I ''o. c :...-

4.S ,JOIJ · 3/tf</> IZ"o.c. 4,5 ./35 ¥/'P 10 '·o. c!..

.5.0 ,/ZO 3/e?P 1ro.c . 5.0 . . /.SO . 31j't/> 9 ''O · C .~.-

.5.5 ,/32 3~'<p 10"0.c. 5.5 , llo5 -Ye··¢ 8°0. c. 
-···

(o.O .144 ~"¢ 9··0.c. /o.O ·/80 Ye;'¢ 7 ,,o.c ....
~.5 ,J.5/o ~''</> 8"o.c. . 0 ..5 ./9.5 Yz<P IZ 'o.c. -
7-0 ./08 3/e;'tp 8"o.c. .,. 0 ,Z/0 Yz"<P // 'o. C . .

7..5 ./80 %"<pB 7"o. c . 7.5 . 225 Yz"<P 10 ''o. c: .

8.0 ,/92 ~"¢ 7"0· c. 8.0 .z4o Yz''¢ IO 1 ·0. C, -
8..5 .zo4 '¥e'¢ ~·'o.c . 8.5 ,255 ~·rp. Z 9 'l?.c ··-·

1.0 ,2/(p 34j'<f> r.o··a.c. 9,0 ,Z70 yi_'tP 9 ·o.c. _ 
/0,0 .240 Ji_'cp /ti'o.c. Jo.o .300 Y-/'CJz /0 "O, C, 

//.0 .2~ fe;_q, 9··0.c. //.0 ,330 Yz"a 9 "O. C. _

/Z.0 ,ZIJ8 Yz''t/J 8··o.c. /Z.O ..3~0 Y£D 8 ··o.c. _ 

o. c. - o/7 ·cenfers 



of .the a.dj acienf wa.ll .thi,,knea~H The \tertioal bars iri

walls,. serve.·· r:fa sP.aoes and atipt:1orta for the.horlzol1tid.' ba:rsi 

The figure si'xteen Ori<·page 81:>t:ty-flve'.,sirows the 1 

correct m~.nner of 'pir,efrig feinforcfng· br&s'lri ..a·:be.am over 

Ek support. · The ba .. rs in no ccft3e ·should be· tied togE;t'.her over 

the support, but· se:P'tirated'' like at'.,the cebter 'of the .beam; 

The rei11t~oreing .1n a.ll crises must ·b.e >r;ecurely. he.l.d> the

s peoif fec1···1u. a t'ahoe 'iihove 'tlie'·· (orriiai· ·:erid' tled"· together>·· at 

every point of ihterseotiort:~ The re£ntorolb8 bti..ra ahoUld 

be shop ta.brioe:tc:d rather tha.n field 'fe.brioated 'sine~ the 

oper&.tiUri' ot:t.n 'be pel:'fo'rmed vift~ gre~tt'er·ffocurtdy. ' . Rein• 

forcing ahotild. 'riev(:ir'/ l:i'e(pttibed ', a,t :angles ~;o'·.t'hat 'tiny 'stress . 

. included iri the bar Ylill spo:11 the concrete .• • Figure .aeven-

teen ··111uatFa.'tes··a:·····ty·pfJaf'\i'or.ew·ot'··11r(p'i:.·o'pe·:r','E{rr}frie;~ment 
o:f'.'rein:fo,roiDg bri.l"s ;for a stair. · .The btira . shown ln figure 

eighteen will nOt · a~e.li the ··cohore·te v.,fttln, t11.e·.· ~ta.tr 1 s 

lo~ded. The. r1Surea' 'nl'he'teen ancf t~rer.lty''on. page sixty-sd:x: 

show the incorrect ·s1,n.a··60±-rliot o':r ·splicing vertical column 

ba,1: .. s a.t the flQ()r linen 

The complete set Qf a.rohitepturl:ll· construotion 

drn.winga usually lhclu.de the· genera.l st1·uotural pHma 

prepared . by aome ·engineer ero;ployed. · by the firm, or by a

firm of engineers. The etruotural informFtion·should 

be on sepr1.rete pl~.na und not· dre.wn on S.rchiteotttrc,l floor 

plans. Genernl atruoturtil plans inoluda foundo,tiori plrm, 

floor tH'ld roof f'r1:tming pl.ans, the necesariry d'et,iila ~.nd the 
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sohedulea. Archite:aturiil felituilaa ··r~.Fe omttted · from· 

theae pla:ns inoludifls ''the non-load bearing po.rtftlons. 
. . 

: .The···pfirt:i.al 'rit:fuottir~l·,.:.eteef ···rr~.mih!f.Pltin 
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Ghown on page S~·*ty•eigllt ·.· fer quite. typical. The ooriorete 

floor ·aystem ia omitted ·on tlieae :plari-s. but a.fa covered 

on otJ-1er plciria. The ·oo-lu.m.t-i.a· tre each give~ if.~~pflrate · 

id.entifiC:Jtiori number a11d fa the Bame. 011 a11:· floors. 

The struotura,.l. plar1a etre preterg.ble drawn· 'tit the .. 8f::me

SOD.le E:tS 'the $..rohi teotttra.l floor ·1,>lana Vthioh ls U81lally 

one-eie:ht inch to. foot~ .The' oehter lines· ·of all oolmnns 
and the·· 1.ooati on of all bearaa must be di.rnehoioried. The 

elevations .of the tops of all beama.ehou1dbeg1ven in 

refereno~ to. the finished. floor line ei.the1~ by .a. gerier~\l

note ofi aeptfrately on<· ea,ohi.'beam. The pla.t1a cover the 

horizontal framing : ;ind' the column eohedule ahorvn on 
pe.ge sixty•nine the vertioo.l mexnbera.. The column · 
!:iChedulea sbOVln' loof.te 'tlieifloor. lines and.o.ther information 

neceaea;ry f·Or the ·odntraotor to properly .prepare Vtorklng 
drawings. The atrueturEl plft1.nrt should· include ouffioient · 

details to oover special ~ores~ 
' .. . .. '

. The ; partial oonorete framinti .Plt:ln ·on ::pag.e 

seven·ty illustrr tea the· E~ocepted conventions tmd eu3 

previously etoted the column oenter 1.ines of all columns 

rtnd loention of P.11 berJma should be dimensioned. The 

oolunms a.re given incli v!due.l identifi'oation numberr:; and 

the bettma o number prefix.ad by s, letter. The slabs o,re
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.e/eV. I 14.50 _

·o 
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N ..... 

f3a..5e7.77eo
£/ev. JOZ.50.:_

£.!ev.·offof?. .. 
ba3epla'fe -- 1oz.z9
Slye. of. :·- -~-- Jfd'x/&'"
ba..5.e:;olafe .. x 1:.4·· 
-513.e. or '" 6:0xfo'-o"
r.oof/ng . ·· . Xl-'9''

. ·ro~f/ng; ·. ;3-~0 xs~~·· .
re1n ·fbrc1n f.am :·way.s . 
Llev .. ol'boflo.m
orEoof/ng 9C/.SO 

z 3

END {5f.rj£/ NG . ...SCHf.DU LE. 

.P2 . 10..-t..~x/!.o··_ 



~ 
• I . 

~ 

L

I I

87 @ 11 
B8 88 

- -------· . - ·-------- --·- --
[ ~ N~ -· I . . N~ · I: .. N ~ . : ,- .

i· ."l ;~l 8 7 _ : ~ _ · q:: i 8 cJ __ 1 I ~ 1__ .· 8 tJ . : :r--; -~- ~-~- =--~=i: r---=- ~~---::~--=- }!ii-~~\r =--::-=----;-i :~::
',--~ __ !l 8_7 . -~ I . _l _ 8!!__ "J~ ~---~i_---~~~--~-! :_ __ -- ..- - - - ._,.... - - - - - -- c- - - - - - --- - - - - - _, t- . - - - - - - - - - - - - --' r . ---
' ~ f\l ~ I I NJ I I N ~ I 1 

I \:ti 8 7 ® I I <ti 88 ~~- _ q::i 88 G) I :
- ---=-:..:.:....:. _ --:_: _ -=·~-__:::_--~-w.-=-=-.:..:..-=-= =-=--=--=--·-· ·--- --

1 : . t . I , . i . . I I } . . I I tJ_~_! ___ 87_ JL -~- 88_· IL t . _88 . . !l .
r.. - --- ---1 i---- ----- _-- -11---- ------- - ----tr--
, ~ N~ «)11 N~ C'T)I I N~ N)l 1 
; -~ ~ i · 8 7 C{) I I · ~ 1 8 8 ~ I : t i 8 8 · 'lJ I I
,-=- - .. - -_-=-=:.-=--_-=--=-::.::l ~ .:-..:--=-.: ==-=:. =--.:-=- -=---=--=--~ 1-.:.::.-:_-_-..::.:_-_-_-_-_-..:-..:J i-:.:-
1 ~ ~ · I I l · I I ~ I I

: -~ ~] 8 .5 @ I I ~ { /3(c 0 I I ~ i e.,(o © I I

------=---· _______ zo.!o'' __ _______ _ _ __2_0_·_:._o_···----~---
8z:4- ..

Et3£TIIJZ .£ .LlNTO£CLD CONC£L'Tf .rLooe ·-
.EJ219M/N6 ..... PL.rlN ..

~c ·· -I · L '' , " . _..Jraze·3 ·-~ra·.~ 

-.....1 
0



71 

CONCR.fTf COLUMN t9ND rOOTIN6 5ClfL.IJULE ···-···

Co/ornn r?~rnber.s _ __ , 

--·-

I z 3 :4 .. ~--·-
..

· £oaf ---

if/ev. /ZS.SQ ' ~ lJ
.

' ~ .
~ l ~(.) 

"} <:{)

(.) G ~) ~ ., ~ ~ ~~ 
' -~ \) ~ ' , 

...... :,\J ~ 

r/r...sl-rloor ·, :~ ~~~ - ~~~ -
:elev. J /4.50 .. ~ ~ - ~ '%' . ~ . 

: ~ ~!..,t\j 
C) "~-~ _ • .:::::.,

~ ·, ~ N 
....... ':. , \.t),, 

N • ~ '~' ~ 
.8aJeme17f

~~ ~ -~ 
N ~ 
" .\.i ~ 

f /eV. IOZ . .50 

Colvrnn ro-34¢; 
doc.,oe/s x3-·3·· · ..

5/3e or e:,=-o··xcio"
roo-r/ng xi.: 9"

roof1'ng · /3·~ax5:.~"

reiororc/ng fwowoy.s -

Elev. orboffom
of'-roof/og 99.SO -



CONC£_fTL LJ_f!'9M SC!f£DUL-L - - -
-- -- ~·- ·· ·- . ~ . ~-- ---- - - --~ -

.Eelnrorc!ng !7ar..s S-1-/rrops Wark b d h'bor.5 e/L,ars_ 
8enl- 5fra/ghf No. ~ e 5/je 5pac!ng 

81 /Z" /(3" z- f ''1' ~ z- I"¢ z-%¢ t9 ~<p 4''
.,. e:,·· ,,

JO 6 7 7'·

13 C _ -
5 T//Z/Z, UP TYPf .5
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e1so identified .bY a· letter and a, nwrlber · aha· the ':s;.rrovi 
points the dir'ectio11 of the piinoipai relnforCJ.'irigZ · .The 

?3 

. oolumn, herrni e,nd. al.ab ~ia.~<Ii° is . o6v.er~d ' bf sohed4l~a.:,.::. 'fne :. 
inform~;~tion ·mtist be' aufffofent1.f complete ·so :th.t~-:"cfQ,p~rs·ctor 
can estfm6te e.ocurr1telY''firid ·prei;mre :··viorking dr~.vilrig'ij; ''\ThS ' . 

points of -.bending r~·iflforoing 'bfrs :for 'slt1,ba' .·tf:J'td· ' :~~tq..~s··· need

not be shown .on the ;general atruotUrc'.il aih'.:Wlnga ·:siho~ this ,

informiit16n ·will ne·· shuwri ori the working dre.w~~gs._ The de• 

signeri· vtill ht1ve a.n opportunity to i_cheak a.ll · tpe ;uorkf.ng 

dre..wings aubm! ~ted' by tile :c·cfritr't=:>.ot~r~ 
.: .·

··,--;The ··rr.ti'm:fng···p~i fia··'3ttiit'··ai:'~cu'iisea >·"ii.t .ef supported:·:. 
• : :· · •• ' ' ' < •

entirely b:Y c'olumns but. thoili sbo\"(~ ~m pages seventy7fOUr.' 

i;:rid seventy~r1ve. t:1re p~.rtf:i.iiy aupporte~ by "~all a t .nd is 

·known ' C,s "'will bearing 0011stiuotiont' •. · . The l11term:;,f columns . 
. . . . ' ' . . . . . . . : ' 

mny be repl'ttaed 'by :.b'r1ck we~~la~ ' the. cior1crete and .nt;e~l befms'

suppoited ori ,· 'the . eiterfor:·'walls should . extend to ' within four 

and one hEilf Inches of the ·e:x.te~lor ' frl\ae. The v/aii bear.;.; 

ing plittea for. the Steel besxas @,re ~e~igna.ted. by Pl,' 1?2, 

e.nd D,re deaoribed in the "~till beGrin~ schedule. The ~~-n-
crete joists need Only· be Pt1:t'th::.lly drFWn if the ::repeti tion 

ia unbroken, but ell Jots ta should be ohown 1:f · ~.nY lr• 
regule.ri ~y ·o:ocurs. ,' T.he end f'lBre of: .. the Joiata shou~d be 

dro.w11 as .shown on :pa.g~t ~venty-five. < The ink lines of o.ll 

memba:ra 1-Jhould be d·rrwm bo1dly a.nd the frHming plena should 

be . drtiWn to scale. 

The . 1~e1e}. tive · merits of ., ateel end· reinforced 

oonor~te: haa been e subject of considerable diaoussion 
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HJ)d dlfferenoe of .opinicin •. . . . . . . . . . 

The Sl'>.Onaors of ea:oh p:r-Oduc t ·. 

feature the inerita of 'their product a:nd in sevore.i. · in-

·strmaea have pOirrt!fd ct.it the . fault a of "the other'~,· EX...

perience 'has· proven 'that· bdth p?'hduots rire ·sa1tit3:f'a.'otory 

. and to the grace of •iati,fety riJfiir0 fa!lurea:·are oompara.-····· 
tdvely rare. . -The Oontenti one however are worthy or. •. 0 ori-

·81 dera ti ori sinoe they affect the aa,fetY or the oomple·ted 

s true ture •. 

The sponsors or· struoturftl <steel have been · riot-
1 ve iri removing :many· ~lfeged htndetatlcera\·. · 'They ha.v·e . ouo~t 

oeeded in inorea,ai'nsf the ·working stress to eighteen t~houa-l . . . . . . . . ' .· .-·- ... ·-'• 

~ 

and pounds a squ&.re ·· tnoh and redu~:fng ·the dead weight of

the fireproofing covering. 'l'hese ' hlrideranoes forninlly 

gave the oonorete ifrtereata' ·a. greiit eOoriomioa.l adva .. nt~1ge. 

struot~ral steel members ·a.re_ a···ahop fa.brioa,ted product 

and oen readlly be friapeoted anci': even. teated "before erect.;.; 
ion. · The principals of ·meoha.nf~s o~.n be applied to a great-

er degree of certainty to a structural· ~teel design. The 

internnl stresses in steel members before erection a.re very 

low and perhaps hnve been entirely eliminated since ;the in• 

troduo tion of improved-·· rolling, 

Reinforced conor.ate in comparison 1s a rti!ther 

unoerta.in pr·oduat and ia mt:ide in the field under unfavor• 

oble oondi tiona. The ciooepted design ?f beams t;reats 
. I . 

the conot·ete e,bove the neutral axis in compression and the 
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reinforcing steel as ~esisting all tensile stress. The 

concrete obviously will be in tension and is actually 

permitted to crack or fail\before the stresses in steel 

bars are developed. The tension in the concrete is neglect-

ed and the conctete is allowed to crack. The shear and 

bond stresses are. comput~d·on the assumption that the con-

cr'ete below the neutral axis has not failed. T4e assumptions 

are r~ther contradictory and actually the internal behavio~ 

of a concrete beam is not·definitely known. The beam may 

function as a catenary or perhaps as an a:rbh. The shrink-·. 

a.ge of concrete due to m.oi sture change induces ·high stresses 

in the steel bars whi-ch are neglected in the usual·: com-

putations. The pre~ent trend is to confine riinforced 

concrete to floor systems and secondary1 members and to con-

·struct the columns and prima.ry beams of structu·ral steel. 

Reinforced com rBte occupies ari important place' in build-

ing construction but its properties should be considered. 
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