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-The deflection increases the moment for which iy
the ;qlumn must be designed. [ g b“l .;14’-\ )"‘%

- Because of the increase in the maximum moment ﬂi {) &P/
due to deflections, the axial-load capacity is reduced. Mz fe
This reduction in the axial-load capaczty results from what are referred to as
slenderness effects.

A slender column is defined as a column that has a significant reduction.(>5%) in its
axial-load capacity due to moments resulting from lateral deflections of the column.

-Slender or Long Columns and Short Columns

M @ends =
M @ midheight=P (e + ) -

A

Choice of materials properties and reinforcement ratios :
-In small buildings, f'c in columns = f'c in floors =28 - 31 MPa. P, -
-In tall buildings, fc in columns > f'c in floors, to reduce the column size.
-Per ACI code section 0.01 £ p» < 0.08
Although the code allows pmsx = 0.08 it is generally very difficult to place this
amount of steel in a column, particularly if lapped splices are used.
Example: 400mm X 400mm column, Ast = 0,08 X400X400 = 12,800 mm?
1f No, 25M used  =sw=p 25 bars are required.
Tt will be difficult to place 25 bars in a 400X400 mm column.

>
-~

- Tables A-10 and A-11 give pmax for various column sizes for square and
circular columns. (3-5 or 6%).
- Most economical tied- column sections === px (1-2)%.
For Spiral columns pst (2.5-5)%, because they resist higﬁer axial loads.
- Per ACI code: Min. No. of bars in a tied column is 4. and Min. No, of bars in a
- spiral column is 6. ) ; )
- Almost universally: an even No. of bars is used in a rectangular column
maintain symmetry about the axis of bending. All bars are the same size.

Estimating the column size:
For very small values of moment, the column size is governed by the maximum axial
load capacity

-For tied columns Qﬂ (H"lal} Pu . =
-For spiral columns b l" el (ﬁl + \Pﬂﬂ)

Pu

Qj (hrial) =

o5(f + )
. B A @ - Scanned by CamScanner



j\'-nuth of these equations will tend to under estimate the COll-.ln'LI'I siz.e if ther.e aref'
moments present, because they correspond roughly to the horizontal line portion o
the @FRp, @M p interaction diagram.

Although the ACI - Code does not specify a minimum column_ size, the min.
dimension of a cast —in- place tied column should not be less than 8 in (200mm) and
preferably not less than 10 in (250mm). The diameter of spiral column should not be
less than 12 in (300mm).

-

Bar spacing requirements and cover requirements:
-. Per ACI code, the clear cover21.5in (40 mm)

- Min clear distance between longitudinal bars /
- E (&
Largerof | 1.5db

1.5 in (40mm) .
1% Max. size of course Agg.

Clear distance limitation also apply to lap-spliced bars.

-______..--'"
" 16db S S
Smax shall not exceed 48d ‘ .
male o f ) Least dimension of the colulmn (b)
e ———
s ke
\_‘"_r "I Abaris adequately supported against lateral movements if it is located at a
corner of a tie and if the dimension X is 6 in (150 mm) or less. x *
Choice of Column Type:
e/h = Eccentricity Ratio
e/h <about 0.10 Spiral column is more efficient; in terms of load
m :::“‘“”3 capacity, G=0.7q (5) and 0.65 (T). In terms of maximum
axial load capacity, 0.85@Pn (S) and 0.80Pn (T)
eh>020 A tied column with bars in the faces farthest from the
lauy etowrmia¥y axis of bending is most efficient. Even more efficiency
Ly Moo can be obtained by using a rectangular column to
increase the depth perpendicular to the axis of bending,
e/h<0.20 and M A Tied column with bars in four faces are used.

exists about both axes
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Reinforced Concrete Structures /Design Aids

Rectangular Column Interaction Diagrams

“;f‘"""f,qzwpa G o

.']'"-.'-'-'-1";‘—' ""‘1'7-(]_5 =10 £
v b > et ' e
=1 _If. =44 . ! -

i ]
~ > . t -
e | B - — — —e:

S s 1 | o
i | T "}_ =k L4 . 1 .
0.2 BT AEL Ll ool .o
ERREHRE AR T8 e ]
MR BT l:./,! _.,_4.. ,,/ : | r
f T

] : I 7| -1
WESE ol B g maw s

NN Y 4

il : —ﬁt - ] i .

0250 ———F AL A AT L
0.125 -:11:«\5.‘5;&1_“.& “‘A i " = .
%77‘[7‘ T #< B =) 1 1 ] O ) )
AT S

I : LA ] b
EEFSEEYLNE T, 4]
o 0.05 0.10 015 0.20 0.25 0.30 035 0.40

M,
_ [bh?

B 7 ; T 7
1.000 8 or "?.","""‘»"F"' o "'-'i"?‘/- H f,.NlIﬂ MPa e hEsen
4k fos :f ; ! B} o | yY=0.75 |."" et oo |
] s T |
Bl 35 = S F T G Y =) . H 1 i
0.875 [—— e ! S A
=005 |-k 4 ] I 1T e A P s
2 e : —E"' l;;‘l 1—-—4{1- hi | e I .; 1
Sl q= tiah=02 1} Ls = Fle & w3
Py = 004 J\\ : W A i - i
0.750 —— + - — — - | p |
1 ‘i\_ F, I Bl A - |
"v'& B 7 s R | i

e MRS : e e , -
Bt N6 g(ff—r enmeta| | |
m tpg =001 g; N =N T .7‘1'—: ».r-_”_.-:'.l._ v =T

RO LT T
.'/.}\:.(\f-'\fﬂrs FiE s e |
B G B R I R ] S

\ ¥ 7 s

0.375

0.250 -

0.125

r_ll'.'

< [1¢
. U N P U T I STV .

LT st e P mretpal VA & PR TR PN L . P

e 1

’ ; @énned by CamScanner




| 7/4/ 20l

Dﬁblfm o? a H@c(

| ] ] ] 1 1 ]

ulwﬂr]

¢ Eﬂ R [550 J\,T;”' -

M. 150 Mn.m

£ . 20 m P{(

f..  420Mp,
> 8
A3=,\ f“ 2 O - 0.0l5
o4 0,5) ]
= ] 5.5 - 1Y%338 wn®
0:9( 50 + 0,015 « 420)
foebh o Sese col beh B0 5
boh_ 984 mm rf__qT )
{tse [DD«L‘{OO mm F dii :
use  fib. 25 [ j’b J
X= Y+ 10+ 05 _82.5 mm e <o | |
2 = —
2(52.5) +3(40) _ 100 s
¥_ 0.69
Bh _ 1550 «0° - 0984
£ bh 20 « Yoo « Y00
3M, - |50 w0 .0 Ul
Pt 20400 & o0
1.0 .06 g L= 0.0%33
. B, 3. Bds o P. Bl
1. 0B, 3 -0.70 ., P 0858
I | l I I | | I : I I I I l : I FivclAppl::

nned by CamScanner



———r 1 1 1 1 | 1 ! [ 1

i R
JE E,NP,},}} (I.D) exceeds f‘(:'/\
= loraesr s'c‘cTLr‘M séouj{g be ho sc/)

o/

B G ue o ool

Cadli
sy e ol >l
= -
(Use P-4}
\'““\_/\_,J

A bhs 003 « 400 xdoo "
- Y300 mm? -
,} .
| Use 10 N, 25M 3 Ag = 5/00 mm* Er-_-
| / 2 | ‘) : = i
1 k\O Jl ‘9_ (I‘)‘:ks"d—/\ ;) ":'3\ Q\J‘;\ \//'."ql./ ,:j’/[d;. (_)Lf_; (i'_,)"}\ Cs die Uf‘%- r,'X a &
P >/( Check 5;&03;5 befoeen barz ? Lg__

P & -

b=400 P 9 Y S Z 50 . dull i

i? v R ( S< | B0pm _ siml ted -

: - 3 U .

4 @ —

Y00 L A \\ U -

: ' W

v

-

San__ loferof 5 75 _ 27F ,, o

J
Yo .
i

] = (Zd}s = 5dlb> &=

' &

SMV] = l’o mi / e

o, X o 400 ~ (D wh0 4 9ul0 4 5 5] & -

1 &

i ){P L{O mm |Z1 Smin lq OKI | i ; 1 | | \ lé

S

T < 1 950mm - @ Five Apple
Scanned by CamScanner



R

§
'y

=

Tkl

SR oeee b

N )

P 7 ] T 1 1 /1
Vesels pmeﬁ o rein Jorzement

ﬁ\w | :- | -///—H )ESTO‘O

pgal 2
| —=
, g
|
= g7 |
P —g;-T .
~—f———— = -
1 4 ;
} L e /‘{m,J _ aye%?f banJ sTieAs
[

/tb('f (‘_;5_‘)(

Ha

ToT ol 3 o @ wo 280

T} 3 M"“j (Tcﬁj)”_ =

Ny

3 L J@E}o{nmefi“{‘ Ll-eﬂfH) O’A)

HMR..\’ (_")lﬁ)l CJcLlo“

Cb tm_r-")r c-uﬂ,sl/ aa}:

y ,MTJ AR

,The deve lpwent | erm%(i), s The,  sh,ridest

C’/WHJ mg #76 l%u“r‘ N wich fhe b~ stfess

“can__inclase fam et £ ..

[

| 1 1 ] | 1

Five A

@canned by CamScannéple

=



19 /4/2016

CAF W YR T I T T
Cft(ﬁ/ 5 'ieu %0 7% hf_j_z’/ﬂ_ 078 _7[)_1’.‘« ljff /5 l@ 55 ‘J)!LU?
/ Ld; ; ﬁk’, har” i)l p L'LU—O H—F a‘f e Conci /g .

g ———————
'F_- :j"rj B ,fl-yl L./"}}"\ d‘: } LG! co L..._!?' '_F"‘
FJ mak = m;r'ai’ .,'t_.._t-‘— } —.'D 2R_8 L'}'D lé F
. Vo sheef (o
Zbts =
|-——— = LJ
\%‘)n ——19 .:-.A_E"*II\_'L'_'“ 4 #0.05m
o S

( Studvd Hholes) AN 2 o)y L,

) Laa by
fu_zm Alaa Om) ey 2 1) 25 2\
- c 2N 0.5 Lo oy C_S‘Jm]\ el dob cupt,
[f, —L,l) Vi Cie rr—")eﬂ L mr(.QD m) sl L ofl;.
(,-—\..—-‘-—V"'_'\
i\[_a/:— 2.5
A edy 85 gl edallognl |y =
’ (Hcol(€5)

s PN
# = R 2
(ao%ﬂ&o Grigd A e M Hooles 3 2

72:' ( JJ@E}) Q/ff/r)vq ] e

cannedlby CallmScannep




I( EXS | l I I I I l , — 'IF j.f\jo 25M

\ ) i | | ; {
S - TR T G
P i ' e P A g
20, arpy | Sme———— i 4oy (U, 25 )
- = s B B | A
_._al t k = t——
e =t e \ - —
| ' .
Jg,:’_v_/-’)\ﬂ - {m hc’f)rﬁ € dﬁ /
=175 A 25
Sy NI e Y =125 cof of poinT
— "‘_5 I .:;_B.:‘ i | -~
f::‘? f = /J’ ——I
(‘iﬂ\.‘-ﬂu C ,-:4:;_1_:3;:_ - \ a9l _ : | T /
- iy ' <
o 20 '.’_'/ J ‘
el |

( Stde ) ( [
\ S‘MC LJ)')\" i T FEG":?C(/ ‘ ‘ t_i'.l‘
. r. = ]
™ 28 0) oo Bl et Zai 2ol o,
‘\. : [ b
\: ,-]ajla'/ o i o
= v )

o
L6
n
a
5]

s © OO D

S5W0o. 95

—

YCCmm

7 My - Y90 Un.m

(5] e o 1 o
SECTsN r\nJ (_j; Aufr}"f’,) =t !th. ;’-':i C}) (e ))..b &

Q/,\../f-" ‘.f"u--‘- C?UA’ ?L.» 5 /J /-‘01 C:’LAJ—J - (lP JJI )

( [l ))c__/_i,..‘pi[ cd- 43, /ﬂu) (&:T-il_f = Ac.
) .2} Mo AN A 1 i .
c ﬁ‘f_{ C ,-‘} 2\ o)) b (Q) 6' g l:s\

ﬂ I | | | @' | | [ | ’ Jl:ivlr:l.ﬁspplfl:
I/} anned by CamScanner




' 535mm = ﬁmn: 23’2 [r‘(nm
| @ o ~ i )r L-L'f- - .l
"'W L :\1’ ()_)_,__,l__,J A‘ f"-"d

(1".; .Jj }‘:( ,lq G i

(&
S e L

D O

i "
jfé T{ - Q. / D 7(?0:0 -
280 + 96 x/3) - By oo
e
[/)'{—_-I..ng\?' (,.._..
\-w’\—’\_,f\._/‘/’ v
o -
=
.(f:-.’_’f.",‘!bﬂ) ,_)J)p .(_AL AA/ Q\t.’(3> E"‘ - o
C.):-«;-'rﬁ( 2) Sl (3.5m) 231 i *,(._,5'_) P .
p,}l,{ .:«"l 5\_aJ- dj_“:’ _"-_’1-7 .,z#___-‘
2\ O Ly e check (Ve e
(‘H(:drc)[?t&f cil J’ pam"}' ) - .
| i I | [ [ [ ] 1 | | 1 | | | 1 I 1 “_*

Five Apple _
@@anned by CamScanner ©



Reinforéed Concrete Design 1
|

Development Length of Straight Bars and Standard Hooks

For dcform.ed bars, AClSIS-bS Section 12.2.2 defines the development length Id given in the
table below. Note that Id shall not bé less than 300 mm.

' " Case - < ¢20 © > 420
Case 1: Clear spacing of bars being )
developed not less than db, clear
cover not less than db, and stirrups
throughout /4 not less than code
mini ' P . .

imum 1 d 1= d,

TN 11Jr

ar

Case 2: Clear spacing of bars being
developed not less than 2db and clear

cover not less than db . J
Other cases ' f; - J,aB2 d, 1, _ JyepA 7 'j:
T BT {

The terms in the foregoing equations are as follows: : ,
o = reinforcement location factor
Horizontal reinforcement so placed that more than 300 mm of fresh concrete is cast
in the member below the development length B 1
Other rcmf‘orccmcnt] 0

B = coating factor
Epoxy-coated bars with cover less than 3db, or clear spacing less than 6db ........1.5
All other epoxy-coated bars R e
Uncoated remforcamcntl 0

A = lightweight aggregate concrete factor _ ‘ i'f

When lightweight concrete is used AR L 1 f
Normal weight concrete is B i s sngas o 0

Ly el : "
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Table 1: Basic tension development-length ratio, 1/dy (mm/mm)
]
I‘,=L‘—*-xﬁixdb,bur not less than 300 mm )
d,
— [ __f.=21MPa f.=25 MPa f.=28 MPa fe=30 MPa fo=35 MPa
; —-B_DFOITI Top Bottom Bottom Top Bottom TQP Bottom qu
. bar \ bar bar bar bar | bar_ bar bar bar
Bar size  ==c0 1 Clear spacing of bars being Jeveloped not less than db, clear cover not less than db, and stirrups
(mm) throughout Id not less than code minimum, of 4 |
Case 2: Clear spacing of bars being developed not less than 2db and clear cover not less than db -
1 i f, =420 MPa, uncoated bars, normal weight concrete
| <420 236| 567 260 520 3r8| 481 |5 475] 338| 439 s
T>e20 | 539| 701] 494 =22 467| 607| 451] 588| 418 543
[ | T =300 MPa, uncoated bars, norme! weight concrete
[ <q0 | 312] 405] 861 3r4] 27.0] 351 [ 261] 339] 241] 314
l Other Cases:
| <é20 645] 839 5911 169 s59| 727| 640| 702| 500]| 8650
> §20 821 | 106.8 75.3 97.9 711 92.5 68.7 89.3 63.6 82.7
. f, =300 MPa, uncoated bars, normal weight concrete 2
< $20 268 608 429 557] 405] 526]| 391 [ 509 32| 47.1
t in the member (i.e. & =1.3)

When there is insufficient length available to develop a straight bar,

«  For top bars, more than 300 mm of fresh concrete is cas
» P is the coating factor, and X is the lightweight concrete factor

standard hooks are used.

The standard 90 degree hook is shown below:

Lo
% _{ e $10t0$25: R=3dy ¥ -
- T 428 to $32: R=4d, 1
& - $50: R =5ds-
12, g

The, development length of a hook, ldk, is given by the following equation. Note that the
development length shall not be less than 8db nor less than 150mm: -

— 2 f gL {
I M—dh  larger of o
-JZ y £ 150mm ——

rl}er;\ EI= t:te cga;i:g factort= ;.2 for epoxy coated bars and 1.0 for uncoated reinforcement, and
is ightweight aggregate factor = 1.3 for lightwei
and A, shall be taken as 1.0 gt g cnscelS, BAT S ;

B S,
Bl e ——

T s
B S N —
B

! I
Five Apple
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e
ds _*_‘%{ ds
1 f‘:«» 1
o ﬁgg ?
- | E\ '
i é Advor ‘ /
K 65 mm' !
. 180" Hook
o $10to $25: R=3dy - v l.'-
4 $28 and $32: R =4dp # - l'.
s ’ $50:° R =5dy

. @Lﬁ%o o

Stirrups and tie hooks — ACI section 7.1.3 - L

$16 and smaller: 6ds
$18 to 25! 12db

A S
3 ]

~'135°Stirrup Hooks

g Stirrup Hooks

$16 & smaller: R =2dy |
$1810 $25: R=4d, . |

i

e e
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e
Bar Cutoffs: =

Bars can be cutoff where they are no longer needed to resist tensile forces or
where the remaining bars are adequate to do so. The following rules apply per
the ACl code:

1. Every bar must continue a distance (d or 12ds). beyond the theoretical
cutoff point. (B-C) & (H-I).

2. Full development length lo must be provided beyond the critical sections |
(A-C) & (B-F). Critical sections include points of maximum positive and j
negative moments and points where reinforcing bars adjacent to the bar
under consideration are cutoff or bent.

e 3. Atleast As*/3 (one — third of the positive moment reinforcement) but not
é,..»’ less than two bars in simple spans or As'/4 in continuous spans must be
continued atJeast 15cm into the supports. (D-F).

4. Atleast As™ /3 must be extended beyond the point of zero momenta
distance not less than d or 12dy, or In/16.

5. Cutoff 50% of the positive moment steel and extend the other 50% into the
support.

6. At least As*/4 at mid span, not less than two bars, shall be spliced at or
near the mid span.

7. At least As/6 shall be spliced at or near mid span.

s e, tn o 4 —
— S ———— P b i =
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TAELE A-4 Total Area (in.?) of Multiple U.S. Reinforcement Bars

Appendix A Design &igs * 105

Ry

PP

X

T —

Number of Bars
Sear Nc 1 2 3 4 s 6
i Qi:.’ 0.22 €33 0.44 0.55 0.68
. €.20 0.40 0.60 0.80 1.00 1.20
s 031 0.62 093 1.24 1.55 1.86
G 0.e4 0.88 132 176 2.2 2.64
7 0.60 1.20 1.80 2.40 3.00 3.60
3 9.79 1.58 2317 3.16 3.95 474
g :.09 2.00 3.00 4.00 5.00 6.00
1’9 1.27 2.54 3.81 5.08 6.35 7.62
1i 1.55 112 4.68 6.24 7.80 9.36
+TA‘3= T A-L3A Totai Area (mm?) of Multiple SI Reinforcement Bars
Number of Bars
Ba:he ! 2 3 4 5 6
2 71 142 213 284 33 426
13 129 258 387 516 €45 774
) 199 398 597 796 895 1190
i% 34 568 852 1140 1420 1700
pirs 287 774 1160 1550 1930 2320
w25 sie 1020 1530 2040 2550 3060
29 €45 1290 1930 2580 3220 3870
32 215 1640 2460 3280 4090 4510
36 1610 2010 3020 4020 5030 6040
T13L% A-5 Minimum Beam Width (in.) for Muitipie U. S. Bars per Layer; Interior
Eynozure?
Diameter Number of bars in single layer
Ber e (in.) 2 3 1 5 6
4 c.50 7.0 8.5 1C.0 11.5 13.0
5 0.625 7.0 85 10.5 12.0 13.5
< .75 7.0 9.0 11.0 125 140
7 0.875 1.5 9.0 11.0 13.0 15.0
T 1.00 7.5 95 115 135 155
9 1.128 8.0 10.0 125 14.5 17.0
i 1.27 8.0 105 13.0 15.5 18.0
1.41 35 11.0 14.0 17.0 19.5

81z sovar of 1,5 in.; No. 3 double-leg stirrup; 3in. maximum-size aggregate.
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7.7 — Concretle protection for reinforcement

7.7.1 - Cast-in-place concrete (nonprestressed)
Tha following minimum concrete cover shall be pro-
vided ‘or reinforcement, but shall not be less than
required by 7.7.5 and 7.7.7: sy ;
5 Minimum

- ' "cover, mm
(a) Concrete cast against and

parmanently exposed lo earth 75

{h) Concrete exposed to earth or weather;
No. 19 through No. 57 bars.......ce.ceeerreseenseens 50

No. 16 bar, MW200 or MD200 wire,
“and-smalier s 40

(c) Concrete not exposed to weather
or in contact with ground: B
Qlabs, walls, joists:

No. 43 and No. 57 bars.....c.ccereeeneeseierenns 40

No. 36 bar and smaller ....cevrarrenens 20
Beams, columns: 3

Primary reinforcement, ties, ,

sUrrups, Spirals .. eereseeennen: s .. 40

Shells, folded plate members:
No, 19 bar and larger.......cowmnanennsinnnens 20
Ne. 16 bar, MW200 or MD200 wire,
and Smallar. ... T

9.5 — Control of deflections

9.5.1 — Reinforced concrete members subjected to
flexure shall be designed to have adequate stiffness to
limit deflections or any deformations that adversely
affect strength or serviceability of a structure.

9.5.2 — One-way construction (nonpréstressed)

9.5.2.1 — Minimum thickness stipulated in Table
9.5(a) shall apply for ocne-way construction not sup-
porting or attached to partitions or cther construction
likely to be damaged by large deflections, unless com-
putation of deflection indicates a lesser thickness can
be used without adverse effects.

TABLE 9.5(a}—MINIMUM THICKNESS OF .
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE COMPUTED

Minimum thickness, h

Simply | Oneend | Bothends
supported | continuous | conlinuous | Cantilever
Members nol suppanting or altached to partitions or
olher construction likely to be damaged by1arge
Member | dellections.
Solid one- :
way slabs ti20 L4 Lr2s Lito
Begms or o
ribbed one-
way slabs 16 L1185 ¢r21 :
Notes: .

1) Span length Lis in mm. . .

2) Values given shall he used directly tor members with normalweight con-
crele (we = 2300 kg/m™) and Grade €0 reinlorcement. For other condilions,
the values shall be moditied as lollows:

a) For stryclura! lightweight concrele having unil weight in tha range 1500-
2000 kg/m”, the values shall be mulliplied by 41.65 - 0.0003w,.) but not less
than 1.9, where w, Is the unit weight in kg/m?,

b) For f, other than 420 MPa, the values shall be muttiplied by (0.4 + f, 700},

TABLE 8,5(b) -— MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

o G:ﬂ of inember Deflection to be considered Delleclion imitation
Fial roals -E'E:T.;p':-‘iwg or attached lo non- Immediata deflection due lo live load L
sieustioe 2t piements likely lo be damaged by tA180"
2o refllactions
“Fioo:s nat supporting or aftached lo nonstruc- | Immediale deflection due to live load L
turel elements like'y lo be damaged by large I L4360
dotnchinns
Aa0! o lioor cons'-uzlion supporling of That part of the lotal deflection ozcurring afler
anachcd o nonstructural elements fikely lo be | attachment of nonstructural elements (sum of t/480" -
4amaned by laige dellechons the long-larm deflection due’- to all s:stamad

= : : 5 i i lection due to an
fveot of fioor construclion supporing or I:da dt}ti:r?adt :i}:rae 'g':;;i?‘am dellectio any
snashed 1o nonsirustural elements not likely lo L2408
be darmajed by large daflections

* Limit not intencied io saleguard agains! ponding. Ponding should be chec

ked by suilable calculations of dellection, including added deflections due lo ponded

wetar, and songsiderng long-lerm ellects of all suslained loads, camber, construction tolerances, and reliabilily of provisions lor draina ge.
* Long-tery defiecivn shall be delermined in accordance with 9.5.2.5 or 9.5.4.3, bul may be reduced by amount ol deflection caleul re attach-
i 1 of parstructuzal a'ements. This emount shall be determined on basis of accepted enginearing data ralating to lime-dellecunnacﬁg?al;i:}gtﬁgg: :-.i'ronber; i-m-

itar ‘o Ihose baing corsdered,

¢ _imit inav bo excacced il adequale measures are laken lo prevent damage to supported or altached elements,

" i shali nel I:mig-ne.m Ihan tolorance provided for nonstructyural elements. Limit may be exceeded If camber is provided so that lotal teflaction minus cambet
act exceed limit. "
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