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Ieutra1 Axis

The Ventral Axis of a homogeneous Lean —- Let us take a

wooden beam slung between txo suports at its ends and put on it

sufficient weight at the center to cause it to break. Ugon ex-

amiLation of the broken wooden beei it will be seen tlrJ the bot-

tom fibres have been torn apart by stretching or tension and the

top fibres are crushed by compression.

How, it will be obvious that if the top portion of the

bean is being cruehee or ;horteneu by comJreesion anc tee oottom

portion is being stretc‘MLei or tcrn by tension then there must be

so. 1e line or point at which these stnesses chauge s? 1:, and; at

this line tLere can not be env stress because at it there is no

tendency eitimrto shorten or stretch. This line, not being

7‘ . 4- . vy-I» . f‘ ~- 1.: ~ . ‘ 1r5 r1 ' r I ‘r. - - - ~ . 1‘. P.1r— -.

SUUJQCD to Cpurrfibfiifln or tezision, is inan as the ”neutr; C‘Js”
3

..‘L-"I L1,, .. .. .0 4-3- . '.. .1 ' ' ‘ .34. . .- .:.I ‘A — ..

”uiie .ne liger 3L tee bee:: lfl LilCh it is situatec is 1n3n 22

‘. . 4— . .

tie ”neutral :T,ne"

Jflwfimfib cW'

*1:-he”? ”5”” 5m» 56/3/12 fiend/by

““‘-~.;- zfiézvhn//%hac “,,..—'*””r
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;he gosition of the neutral axis is aegcnurnt on the

change from col rescion to tension atre s 33f tie mange in the

stress fret he one LGa to the ctner is grewugl tnrougttut tie

degth of tie Te; . The greetsst cemcressicn will be in tie ts;

fibres, era this ; :th'll“ decreeses until the neutral layer is

reachec, g“ere it oiaazgcars ent’1elj. The greatest tension is in

the bottom fibres and ttis iirinishes ngards until the neutral

layer is reached, JLETH again this stress becomes zero, es she n

y the shade; fort'cr in Pi . 3.

lam-”'0:

\ I

‘01“:

1%uén/AuAS‘ij

IL ' ' ‘0
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L “_3

f7; 3

The 'ucertence of a knowledge of the Position of the

neutr»l l?”u? will be necreci

i' may be necessary to cut a

niddle of it" length ens that

r. . - 4-1.— 1—3 ... S —t 4.

axis occurs the bEafl Jill new

extent tec-nse the sheer str
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19”: uwhrfizs 11 tne Chut'flu c
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with a wide flerge to give more concrete in the top pert of

the lsrzi releIJAKE'to the :i'ifi'tifi the iUJWG e as stRHi i: Fig. 1C?
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The Construction of this Tee-beam then consists of a

what is like a slab which is stiffened by a ecccrete rib o: the

uncerEZQe, or a gid>r slab cum its ribs (or Lirier) are built at

to.“~
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'Liiel“, Lil-LILand these ribs
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is largely the cause of the economy of reinforced concrete con—

struction.

From first has been said, it is clear that a lee-bead

q

may be designed as a rectangular beam of breadth b and Ceith d.

ihoueverg :hi case rigriree-bearéndJEit have a guuxyter brcaflfifll'Qf slafiu

as their compression Lember than can he called into plav therefore

the r sistance moment should be calculated from the amount of

tension steel uses. 80 Tee-beams may Fe cclculatec from the

following formula:

where R I
I

*
‘
5

i
.
2

U
"

}
.
J

U
“

C
i

‘
1
)

*
3

O (
D

b 3
)

5
%

L
J
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1.
.)

i I

l
.
.
!

C

A - area of steel in sq. in.

A ,
.

I
I

—| V , + . .

ceyth of beam in in.

, . . . . 2

IS: safe tens1le stress in steel in lb./in.

from which formula it is easy to calculate B when A, d, and fS

are known, or to calculate the area of steel needed to give a

required value for R.

how the question arises, what limits the breadth b of

the Tee-beam? The width b that can be considered as acting with

the beam will depend on circumstances, but it must not exceed

0 1‘ '0 - ' 1

either of the following:

(a) one-third of the effective span of the Tee-beam

(b) three-fourths of the distance from center to

center of the ribs of successive Tee-beams

(c) twelve times the thickness of the slab

(d) six times the width of the rib of the Tee-beam

+ . r -1 1 . . a 1 .

leasurec irom the top face of the coupresseo portion to the center

of the tensile steel

1 Faber & Bowie, Reinforced Concrete Design,
r. ~ .. _

Vol. I, pp. 38
cutnerlano & Clifford, Reinforced Concrete
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To make sure that the slab will act with the beans, it

is necessarv that there shall be bars in tne slab across the beam.

These be s naturally exist when the slab is continzo s and spans

from besm to been, but if the b am in question hangers to be a

main beam (carrying only secondary beams and not slabs as well)

then such steel might not ordinarily be provided, but yet its

n

—‘ q o o o ,. o -, A. O ' . x is

accition 1s acXisacle. as a rule, 5 in. roos at 6 in. center to

3

center for the breadth b will be suitable. See Fig. 19.

gfa//%Mbd%%mv
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Then what limits the width of rib (hr)? The nidth of rib

 

6.— 1%
  

d F"

3’
 ,lg- diam»

I
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|
 

     

is also ligited by three considerations --

(a) It mute not be less than one-third of the bean

(b) The shear stress must not be too great. (This

will be exglained later . It can be shown from

this considerztion that the width of the rib

should not be less than -;-: where Y is load on

beam in bounds i

and d : depth in inches

and, even then, shearing reinforcement is required.

(0) If the beam is a continuous one, then, as erylained

previously (see Jigs. 15 and lGi), it has to re-



sist a negative Lending nonent over tge snogorts.

his negative moment is about equal to the posi-

l
. — - — - as. “1. '1‘. :.. -' 1‘.- I

titwezhonern;zree_ ziits J11. liffCLlelELi e H

-.1 . ‘

that, at the suggort, the bottom of the beans is

in congression, and therefore at the support the

slab does not help. hence the beam will be too

weak in congression at the supgort, if br is made

very much less then b. This effect can be, and

often 's, overcome by increasing the oepth of the

beam near The suogort by means of haunches to the

.rv to add co:—
U

columns, but it may also be necess‘ \
D

pression reinforcement and then tension reinforce-

ment will be needeo of length .3 seen in slab

over column and set yarallel to beam's length.

Even so, it will be found that these negative

moment at column supports will often determine the

minimum width of the rib.

To make sure that the comoression slab is reallv strone
.L a L;

enough, all that is necessary is to see that the percentage of

steel, calculated relative to the value of b x d, does not exceed

.675 per cent. If it does, the safe strength of the beam would

fbe Proportionately reduced, or a larger beam would have to be useo.

The above discussion assumes that the neutral axis falls

either within

the slab. _If

concides with

then it means

in the shaded

the slab or that it concides with the bottom of

ne neutral axis neither falls within the slab nor

the bottom of the slab, but falls below the slab,

that we have not only omitted the concrete shown

area in Fig. 18 which was unstressed, but also a “art-C»..L.
J
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of that which was only slightly stressed in compression and so

also somewhat of use. To check up for this it is only necessary

to test whether the thickness of the slab is equal to or greater

than .36d.

If the thickness of slab is only slightly less than .36d

then the neutral axis falls below the slab and if the thickness

of slab is not less than .BOd then for such cases the amount of

concrete between the underside of the slab and the neutral axis

is so small, and the stress value there is so low, on account.

of its nearness to the neutral axis that the consequent'reouction

in the resistance of the beam to congression can be neglected in

actual calculations.l

To deal fully with the exact formulat used in the design

of a Tee-beam whose neutral axis falls below the slab is too

complicated for us to give here. however, the following approxi-

1nate method is civered for practical requirements.2

.. - . 4 . . .

ihen cs 18 smaller than 5 m as shown in Fig. 20, take ~-

 

 
 

 

 

 
  

 
 

    

5 ii
m nA '1

d nA + bds SELL / l—

- Gs IfihwéuVVQnS) . ‘b

R - d -- ----0 19/46

H: ‘

r

Then C :: ‘ *é’

d.

d—( _.t‘i)

2 F9, 20

 
_— _‘—-. —

 

].clones, h. E., Reinforced Concrete, pp. ice-105

:3.Eaber d Bowie, Reinforced Concrete Design, Vol. I, “M 39-40
I": ‘





 

 

{‘1

C.. = ----

m bds

. m

C : (3m X ”dc:

m-—(—~—)

2

K

A : ‘

d
S

(d— ) f
2 S

where m = distance from top surface of

neutral axis
E

n : modular ratio (——9
E

A = area of steel

K : bending moment

R = radius arm

C = total compression

Cm = mean compression stress

c = maximum compressive stress in

f8 = safe tensile stress in steel

As an example of Tee—beam deSign, let us she

ous beam 20 ft. Span, carrying a 6-in. slab, the load

200 lb. per sq. ft. inclusive of dead weight, and the

being spaced 10 ft. apart.

The load per beam is : -

J = 20 x 10 x 200 = so,ooo lb.

111
57‘}.

La

m 1r' _fl 4.1,. 1 1

4.8..4".1I.l;" one oeno
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senaing moment

slab to

concrete

a continu-

being

beans
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ence to Table II (gage £7) s1

overall, reinforced with B-fi in.

gives a resistarce moment of

16 required.

The next stezt is to see

to carry the congression stresses

0 , OC’O i1] 0 -113 0’

whether the slab is 1i'ficient

width is °

of & ft bree

6.57 in.

roufih u,Jrox1'cticn we see

sistance moment

one-third of the eff:ective
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three-fourths of the disten

center to fienter of the ribs

_.ee_h|ea£‘:1000000000.0.0.000...0.0.0.000...

t' lve times the thiclzness

six times ne thickness of the rib

Of ti’le'.:_'€e- 1314513.]. ooooooooooooooooooooooo.

the smallest of these, we

nth x G in. thick.

le II sho that the berm requires

thick. lhou;h our slab is not

'thickness, this is here then com; heated

beine more thin required.
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fore the concrete slab, which so greatly assists at the center

section, is not available for compression at the ends.

If the end of the beam were to be calculated as a rectangu-

lar one of breadth R in. and depth 19% in., its resistance mo-

ment would be

R = as x a x (19g)2 = 253,000 in.-lb.

But this would really be somewhat larger, because the percentage

of steel is considerably greater than .675 per cent.,'and there

would also be some steel on the compression side, but there is no

need here to go further with this claculstion here.

To make the beam strong enough at the support, it is

therefore desirable to increase this moment of resistance nea ly

four times, which is usually covered by doubling the depth at

the end, since it will be remembered that the resistance moment

of a beam varies with the square of the depth. Referring again

to diagram iiin Fig. 16 shows that the reverse moment near the

support dies away rapidly along the beam. Therefore the in—

creased depth at the support may also be gradually reduced form-
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fl general rule tor nestguing the overall depth of the beau at

support is o “the +he be:m t are tuice the overall depth at

milsI‘an, as shoun in Fig. 21.

fhe depth fr” lendth of hcunch s1nyla ee le'sure? at

anr from the edye of the colv n, as she n in tbe Pipure.

This beam shculd now as checked for the tension re1n‘orce—

ment at the top surface of the beam ‘crtss the col:;-n to see if

. . . XL

it is trot enov h to carry one negative bequn; moment m TB

t‘fire 0y tre sting the be?M sectitn as doubly reinforced heal

'“ich really is.

The arranIenent 01 th reinforcement cannot he det;r-

mined until we have consi red the question of she r.

ll-Ue11 -- In some cases beams are required ”hich

have a slab on one side only as for example those acting as

trinu'ne rs eroun

s imilar f“urI30s s,

‘uith a Tee-

the compressive re

section as shown i

3y the hat
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and then it is not pos- design the beams

If it the slab in
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ness of the slab for all ordinary cases but can be taken as high

t thickness only if sgeciel extra sheer reinforce-

ment is provided to deal w'th the complicated stress that is set

up in a one-sioet flenee section.



 

W
fl
/
f

1
7

5
7
2
7
0
0
0
9
0

7
5
2
-
5
5
0
M
:

 

{
7
0
/
7
5
/
7
7
3
0
/

/
/
/
i
n
/
»
7

 
A

 

‘1
'

i
.
7
4
0
:

7
2
/
7
5
7
0
”

5
7
2
2
.
1
.

.
'-

'
5
5
7
/
0

0
9
.
5
1
1
3
7
”
“
:

I
I
I
/
m
w
a
m
a
t
t
r

E
5
0
7
7
0
”

7
0
F

7
5
3
9
‘

'
"I
"?

;'
 

A
(
0
0
6
6
6
7
1
6

6
k
m

(
/
4
1
7
3
4
:
7
4
“

-
5
7
2
6
2

*
a
r
t
z
é
w
i
/

Lz
x
x
x
-
w
.

09:73:70 (9)

w 0116’de 770067”

EVA/49,0

WIfl/FQ‘flA/lm W \9 \9 Q Q“ S Q

1
0
/
1
/
7
3

(
/
0
7
7
3

'
.
0
1
!

m
i
"

b
i
z
-
7
‘
3
"

/
.
z

'
$
0

./
/‘

.4
,
4
&
0
0
0

-
/
0
.
7
°
fl

W
?

‘
1
1
4
0

[
(
0
0

/
4
x
6

/
4

2
0
3
’
2
%
”
M
a

//
o'
,/

_
;
_
:
/
€
.
4
9
2
5
5
0
0
0
m
g

‘
1
;

.
1
3
3
I

4
0
0
0

/
6
x
6
/
6

2
-
3
4
"
2
'
”
?

0
7
6

2
0
0
1
4
:
:

3
3
6
0
,
”
!

”
/
0

i
t
a
l
/
f
}
:

2
/
?

3
,
2
7
0

0
1
5
/
5

5
-
9
0
"
3
%
"
?

2
5
4

“
/
4
0
"

'-
0
/
0
0
0
0

2
3
.
7

.
5
5
]
!
W
5
.

4
0
.
;

:
1
0
0
1
0

2
0
1
5
2
0

3
'
9
0
"
3
—
”

3
.
5
7

/
0
.
0

.
5

1
0
0
,
0
0
0

{
5
5

5
-
0
7
:

I
'
d
/
2
.
;

[
£
1
7

.
1

l
a
i
n
?

:

2
2
x
0
2
2

3
—
”

a
-
x
“

4
.
7

m
0

1
9
3

0
5
3
0
.
0
0
0

3
1
.
7

.
z
v

2
0

‘
4
0
0
0
;

@
0
0
0

‘

2
4
x
”
2
4

2
6
1
/
0
2
6

4
7
"

4
-
/
"
’

0
.
2
0

M
3
1
0
2
1

/,
9
1
0
0
0
0
0

0
2
.
3

Z
7

2
3

*
4
7
/
0

'-
2
5
1
0
0

3

4
-
/
'
*

4
1
/
4

5
.
0
2

2
0
.
7

/
6
5

2
6
7
4
0
0
0

.
5
0

4
5

2
3
3
4

4
5
1
0

3
4
:
0
0

‘:

a
m

2
5

4
4
;
”

4
-
0
0
”

7
7
6

2
2
.
4

2
/
?

3
,
5
0
0
,
0
0
0

1
5
.
4

.
2
5
:
4

.
1
5
7
0

£
3
,
5
0
0

3

3
0
x
1
2
3
0
/
z
J
-
M
'

0
1
/
4
5
6
~

I
2
I

2
4
.
2

2
!
.
5
’

4
,
7
2
0
,
0
0
0

5
5

7
-
7

2
7
%
?

.
2
7
0
0

7
5
0
0
0

*
l
/
/
J
/
o
é
A
!
0
/
A
v
:

7
5
/
0
1
2
7
!
!
!
fl
a
i
l
f
’

i
r
e
/
I

/
}
I

7
/
}
!

6
0
/
0
0
2
”
,

/
é
¢
'
fi
e
n
d
/
é
a
r
e
a
?
!
A
?
g
r
a
d
/
e
r

i

f
i
n
/
7

'
7
/
r
e
d

/
°
/
7
l
i
t
f
w
r
/
o
fi
f

(
0
/
0
/
7
0

§

4
0
7
0
3
M
m
e

4
3
2
5
4

_
l

M
!
I

I
”
.

1
/
)
?
3

.
.
_
.
.
-

.
_
.
.
_
_
_
1
_
_
‘
-
.
.
.
.
—

gmmx/ 'g'

i

i

l _

I L

i

1

. ,0. Mar”

00/200117‘ .

'§‘
 

 

/
Z
X
6

I
Z

 

 

 

Q1.

”Ir/0 scat/1.10;? W" V’-

‘13
 

 

 
 

 

. _‘ ”__’--"co- 1 - _

 
 

 

 
  

 
 

 
 

Q
\

 

 
 

 
 

 
 

 
    

 
 

 
 

47

.
7
5
4
}
M

/
3

I
l
a
/
e
1
7
#
0
0
7

6
5
6
/
:
1
5
/
2
7
/
5
4
2
1
(
E
m
a
/
9

D
e
w
y
/
7
,
V
a
c
/
fl
:
[
7
/
0
.
{
5
?



 
 
 

I
"

I
.
n

.
{
3
1
4
‘



7:1

(..._

I.

--_1

.

4'

l
V
“

'V‘) _-

'n ”a

1 .

. .

I’

1‘)

u

—1 v

3

I

:3

‘1 I

‘—

L

‘I

o

u

\

r

r.

1-,)

7' 1'

I

_
J

-11

I

I

,n

I

7-

A—'

I

i
J

- -

o

l

I

~-

0

w

\.

,L,

*1

.

I I

v

1 . I

-1

.I

D’fl

- ,fi

-

.

‘7‘

...o.

-

1

' r-

'-

u

’\

 

-

I‘-

.J.
_‘

'

v.-

‘I

-o

~.

4

v

«

gt,

1'.

560r/eoea’ 000/ 7%?par/bx) 66/0/1’ #9]: ”ca/fu/4/13 As

I

  

\

l

.-

..

AI

..

l“—





:
g
i

 



. l- 1 k - ’1 o — .

s ‘1 ' ‘*4 o

‘ A ‘ 7

‘
e . 1 - .

.— +11 .. /.\ -- _ 1

-- Jno I I

-
I

—.
n

i

I _ _ o .

. - n o >1 . 1 u ‘ 1

x

o ,1 u . _ 1

Q i

V x 1 —‘ q - . I 7 _f .

H I H - ‘ - IIA‘

o _,

A J- I

a q I q t - 1 A n . - —‘ ~ .

u . _ ' I.

.1.1 ... _ 1.14- -1 -. ,.. _-' . . 3 -- .1.. . r- ,. 9.3-: . --' -- —' ,1 -r ~
, 4:) A- n «1.1-; , x '_ »~. 1(3- e 1 (.C‘ (3 = a . 1.1 ,_ -3 we 1 A. (‘ 1 e(—'- ‘L ,. ‘1‘ .
J - .1 ‘1 _ - - ~ -a. 1 \I .1 ' \IJ. & \ k). .11.; KI )- .-_\~...a.-;LJ In \I.‘ ' .- LI _‘ i'fl .» ~ 1“. —- '. ” 5-. -- « 24 -

 
 

 

> .h

o , h _ .

‘ - , . l -1 m u '

I A. I A

.

—.

A n . _ A
- - -1- . _ _ . ‘ o ,.

K1 1 3

‘ » i. I -.1 I

-' "‘ ’ a 1‘ u . . - _

fi

.. 7 -‘ ’1 .7. .
. _

, . i a

‘ u

.—. ’

m~ __‘” ‘ 7' 4 M - - - .0 ch -- .. . .- u - — - - w— - v -.— -‘. - .- ‘ .- - -- .- .r: -- D-cr-V- ..r b - o c. o— w- -- .1» —-—-~—-.- .— - ——‘_-‘ -

’1 '1 ‘ 1 " ' ' 1 ‘r ' - 1 ‘ ‘1 1 ’ -' ’, r “ T “



 

  
 

 

 

0 T 5

744/40

 
 

 





.

a

..._ ‘...

-.

I

....

.1-‘ .

u

-l

..sg

'r c....A _

I.

H

l

-V

Q

.0

~¢ --
,I

I

.l

n

.,

.I

f

'1

_1..—-

n — 1

1 an‘ '

—1

—

ho

I

’2 U -'

a

—.

a

“.

1 I

L

‘ -\

" "I

. . _

. . ' _L

' J

I

-i‘ ‘ fl 4 'f!

1)

1 C

v

- '7. n.
L A

_ \

.
k
’

“w”---

_‘

.1

~ r

I

C I C

.1

.._.

.L

I

“—.-

LI

— ‘ : .

o 1

3 .

”.._.- ‘,_ .—-.

.

o

"‘ \va

/' - ,

1

\ _

. .

..

I

"‘ I

. i

P) A > u

I

-. .—_a
I .

_-

- . . -1 1?

I

-

-~‘—.——.—- “v.—

I

7|

u

J

- .—

7 u

I"

u- -

U

54

.

'1 3 _ _

:_ 'n

.L

- _i _

' I

-

l ‘ —l I

_ _ 1 D _
. 1 . _

a

o

-v—J——-‘-1_

r

, ' '1 *1

0 . -

_ . ‘

' 1 'w

_ . '.

h .

b ‘

' "‘1

i.

.L .L

-, -,

x§

-. r t

---— Ir— -..-.‘ ”..-- ' I



(
\

\akl

.l|.|

:.'.v’|’I'.’'

 

.-.l‘’1'!”

f
1

1..4'.’

 

."I..I'll.-...I'l'l‘1""!III

  

.r\.

\
4
!

{yr
rPlIc

.1rr\.trk,.





 

U
1

°
H

I.1.

+
3

.||IT

\)

  

 

 
 

II.

‘

trouxrrn.

HI.

..\.I

+
_
_
‘

I
.

f
‘
.

'
-
.



 

:
4
.

‘
.
J _
1

.

o

- W

‘ ,

‘ ..

k» I ’—

‘7. ‘r‘

_.- . »,

1'1!“

. -

~ , ' -, - - ‘ ‘ -- . '1 _- .I .. .7 ..

. ‘ f... ‘ I ‘ _ .’ J

7-.1_ 4 ( - ‘ o .1 - -h __ n._ i

..4 ‘A t lo. . l x .

.5 A

l 4 - a.1 ‘ -q - v F‘ / . ~ -v ,_. NV-x‘flfl “"

\

. \ . —, _ _M ' , ’3 ’_' -

'- I

_ x _ O. I

~. I, I

| ‘ - 1 ‘ 0

I v .

, ‘ . '1

1‘7-4 ‘ -.—fi | ‘ . -- 4 - >4 ‘4‘ , :, ' .

- - g _ .57

.~ ‘nJ. ‘ .J‘. -h,, ‘- :- .‘ H
‘l

. — . l ’

u , ‘ _ _

'1 ‘ " I‘ 1‘ J “‘ y—fi t ‘ -- 1‘ —~ —‘ --

. J =. ,

‘ I

" .‘ ". ' - ‘ '1 ’
. V . . / _

4 I

_ ' '1 . .- ' ' ' _ . . .'. -I.

7 I p ' — "7 x \

' ' o
\7

- o i A

I ,. _ _ , _ _ A ‘7 _,

' T L‘ ' .\ ' “ . '
.. .7 . . 4 . ’ ‘ _-

5 I a u ..

‘ "“‘fi - '1 ‘ " '. '1 «|" :U‘ “-14 . , '. '

. . n V.1 _ _

-I

.A. » ‘ ‘ ‘. ‘ -

' . ten: _‘ .

‘v- 'r' " ' '1 '23- .°" ~ r‘ '5er ' - I n 3 " .5} -- ..‘r
-. v ‘1 y, I " ‘~. ‘1 ‘ A l . . " v

A - , ., . ,- ...,

' —« '1 _ < . o 3‘, - .

a I ‘ ‘ ' ‘ x x ’ "I 7“ j ‘1 ‘ w 'l ' ‘I “

m. 11 . _. ‘ J \

1|

J

 
 

727%
75775/0/7 10/0/76

 

fly 25

__' f. - 1 ’ . , . .1

. 1’“ 7 ' ‘1 ~. ’ ‘\ "" \ V . d- ‘ r‘ ‘1 N -
‘ t- l w: - I A ~ ( _.

_ a , I . , 1 i ‘3 f p -

'1 I 4-

. -‘ — v n -

fl ‘. . ‘ - , ‘1 ~ , - . -‘ . - .l <

. 1 ‘

- . - - 7 . - ‘ w -1. .. g \ , l . L ‘
L . .«

. - ' _ - I

a ' . _ I ‘ ' T "t 1“] .‘ ‘ r' *‘. — ‘
\ , , .



.
- - ' . ... — . , ¢ -1

1 7 , 7 . - 7. .7 ..7 7 77 7

. ‘ " v ’

7 77 ‘7 . n- - A ’ ' ~ 7 .'

‘ W

. a 7

- 0

LI V

7‘ ‘ , ‘ . ' - 7 ; _' - . - ’-

, " ‘ ' t ' ,J

.' .I - A _. ~77 ' 7 .

‘

D o
.. . . ... ......‘7,

7 ' 77 .L. 7 o
J-

. . .

. - 7. ‘ . . -.

‘ > I l I

- ' . 7, ._ ... ,‘J I I

‘ 7 g ' - I I

," -7 .. 14 f 7‘ ‘1 "‘ ' " - _‘7 7 ‘ ‘ . ‘ ' ' ' V ' ' A

- .o -L . ‘J ‘ u - . ~‘ 7 7 . - ‘ - ..

A. .4.

'.L'

. .

7"7-7,7 '1" “A '7 77.7 , "I 7 .7 ' . . 7' 7
_.- ‘71 . I ’ ' I ._= -

'J -.' ‘ .0 1 7 . o. . 7 . i y. ’ I

.- -7 4. J

--1 . . ' - . . '- -' ' '1 " 7
' f‘ ".7- ‘TQ‘ r-"‘. _ , --‘ ' .

_, . ' 7715.4»- ‘ v- 7 -L ' 2 .. .

I

.

‘ _ .l-

_- , ‘

.. ... 7 . _ _A _ 7 J. _ _ H

.7 7 .. - .7 - _77‘ ‘- Q . .7:

7 _ »- _ .pr‘, [\J ‘ .

I

" 7" .7. .‘.‘ ,1. " 7 ' ' , '3 > ' .. ' 7 , -, " _ ’ 7 .. _. 7.‘ . -7

7 7, 4 7 . ' .- - 7 7 ' 7, L—' «l

A J 7.. -

3 a .. , a 7 a -

' I .." ' 1‘ "3 ’ _.7‘ ‘ 1 ‘ - . fi—t - 'L ’ 4’ ’

l v '

L.- A '
D

7

" . . .'. .7 . -_ 7 ' . " .. 7 7' ° .....- 7

7 . _ A ' - 7 7 7 a
- t

"“ ' . ‘. 1 T 7" -. - “ ."fl _ ' . ‘ 1 7 . ~ ‘ 1 -

' y A - — H ‘

. I A -‘ J __ . ~ _ .-

J.

7, 7 I _‘ n 7. . ‘.,- 7 .3 , . ‘ . . ,

7 "' V - ‘ I» " ‘ ‘ .

7 7 I . 7 ‘ . 4 . , "‘

4- I

.. ‘ .1 -. . . 1 _. , 7

a ‘ ‘ '
7 ‘

7 d-

/ ‘I ‘ 1‘ ‘ ‘1 ' ' "

.. o 7 _L' ..

' ' 1‘. -1 '1 ~ - - n —\
.7 - . 7- 7 7 -7 ‘ - 7 7 . -

7 - \n - ‘-

- - .

_ P

I \ ‘ - .7' _ _- 77 . 7

' - ’ A. u 7-»

a . . q —g 7 o 7 7

- . 7 r .7 . - ‘1 , 777 7 7‘ -, _. ‘1 _.' .7 ‘ - «7 A ,f ‘7

7 - ~ .0 " - 7 > _

'. ...

.7. - . > _ ... .q . "I -‘ .. ‘ - .

‘ . fl‘ ’ "'> " ’ ' ’ ’ - J

_ _ _ (.4 ..v. _1 Q

[,7 N ‘1 . I s a — - o 7. 71
_ .. _ 7 . -. 7 7 , 7 . .

‘7 l ‘ i "- I ' 7 7 . 7
A. h .7 A

‘ 7' 77 . ‘7 ' ‘ ’ ' I — .
7.- 7 7 7 . 77 _ , 7 7

A _ .
.._.

0 ~ .

.._

-.._._._—~—-..7.——- —- —

o

A.

wu- ‘M.--- _‘.-*__ 7—. F7“.
r w: o. ..._..7M

4.
»





 

¢ .¢ . gig/1”!” j ‘éo/flw’”
z./’ Pads /2-/ Pods /Z-/ ¢foo/5 { 24 (KI/$45
 

 
  

       
   

 
 

 

  
  

 

 
  

 

Illllfllll4aflM/é7m/9w bad llllllIIHIIIIIIHHlllllllllll ”“111le “I

’ E 0' !\ I U "‘l ['-

I’ | ' l I I ‘
l I Q

27/2? 8241: .30” 7: 325’ 7 5 W.
Paw// war/2 Paae/.3 I I, (a)

7 /2-6 7 (b)

£73.29

1’ a " = 1

‘. u:

v-I "7, r \

 



_ I.

uh

...- 7’7

q

..-

I

I -'

.

I~ .7 \

p—v~
I

~

I

l ' Q

\ u -77

L“

..

- A
.

.7 - . — _7 . - __ _ A

‘ 1

U

.._

l

..

. . . ..

7 ‘_.

' '"i

"1 '1

7 o

' A I

......

J.
l .

’1

.

al-

. 7.. ' _

l

' } A

I

. __ _ 7

1

I

I 7- ‘

3

) ‘ 7 7

I ‘ a

, .

. ‘ , 7

. l



u

I

H

I

1

.4..

~ -

n

- .7 r7”

-‘ _

O

c -

-~ ..--... .. .. -._.

4'2

_H-~.--—_- vv-v ‘

.——..._-—-7 . _-_._ .._.”7 ‘



 

 

.

I . , .. 7
I ° 7 . 7 7

7

I)

-. —‘ 7 - ’r _' 7 , .

" A.

_ - -4 " I ‘ 7

\ "

. .. .g 1

n ' ._‘ 7

‘ A

7,

‘ 1

. , . - .

I

‘ rfi -. . .-I_ H.

c 7 . O

I 1

7‘7 7 . _ .

-

Q , 1

a o

I 1 77 ‘ . 7

-. ,__ . . ;.

_ .-.... .

. a, 7 O

_ . _ . _ . ‘

.. V 9
7

.7. “
W.._~‘w>7—h—*Q-g-‘v..---‘-_.—‘*’--~--~"--‘FO-fi-fi-_-fi-Mfl-

..717 1 . _ _; _ .--v -

77 7 . .. ‘7



('1

 

 

 

 

 



i

v.

‘

‘
UH -

—

I

n
-I '1

l ' ‘ fi

I
I I I

I
I

. I

.
_

o
. -~ *

’
I _I

I
I I

I

A. A

I

.\ I
a a

-‘ I I
I

I I I
_I I

I
I

*

I

A

—
-

I

I

.

I

_

-

...
A '

I I

.

II
I I

I

a'.
I

I

I
~

I‘ III

. O

.

I

>
I I I

‘

l ‘

.

h a
I

.

.

.

I
‘1

I

7'

"'
I

.‘w

, 7

O

a
'w

I “ '
I I

III‘
~

2
I

1
I

.A. I

'1

.

O

.1
I."

I
I —

I J

‘

u.
“

I
o

.

I -

. ‘

o

A

—|
. I

'l
'

I
I

I
II

I

_A

—

I

j

.0
'

II I I

I

J-

‘ O

I

7 ‘I “ '

* 0

y 7‘ I. V - K . _ _1 ‘7‘. «— - _ <
‘ . it

Q

I

7\
w

I

'I —I

A L
I

a
4

.I _ I
fi —

- c‘“

”I n

\

P .

_I _ L I _ l_) I I \7 O I‘

U
I

- I

7...
- _ _ . ‘1 .7 ~- ' “I I II III‘ H.

'

_ I

I

- ~I
'

L

A.

III

7. -

'o _ I III—I I I

,

I

- ‘ ' -‘ ’- ‘I

-

~

I I

I
-

-‘

°
'

I II

.4.
‘I

I

v7 -1 7
7' _ "‘

I, I. I I I
.II II I I

1 ,

—1
I I

-fi
I

II

7

I I.

I

—. .L

l ""l‘

‘I

c.
.

_‘ _ - . ,7
:.

. .._...
0"

I
H I

I

a
a

‘
‘.

.

o
I

I g ‘I
.

-

‘I

.1

,-

fl

1 I I

I II
I

I

7 - o .. .
’ ‘ I I I II I

I4

-

o
‘

I



63

“"7

-L.

 

 

 
 

 

 
 



§ v—-.





.- ‘
-

1
-

O

‘ _ a

*

~ _ _ I l _ ‘

V rs
..

7 .
—

_ .,
.

A _

. _~ ‘

. fl

“ -

‘

'W "1

.1

’ \

fl ‘- - —a—

‘ I

-\

.1

g \— \

7-0- u“- o—o-uu

\ a I

LJ

O . ,

— .
_ o \

7‘

+7

V ..

'u-L

3

' J

I ‘\ ,7

_ ' g

9 a a

.. 7

- , a

_ .

-1 . ._. ‘ N -.

H. 3 j

s-

7 > 7‘ 'fi

. v‘ 7
k

5

I

.. H

I





- ’

_.-

' be“ ' “
I - -

_' _ ‘ _ . ' I B >l
‘. . -1

. I

. v» -

‘

I
<

-V ) I . . —- ' .

4 I

4 A

‘

\ K ‘ 7 T‘ f' , ho

0 I ' ‘
o ‘ \

1

M
g.

-4

a

I

~'“ a

_fi
'1

‘
_ _

w
o

1

~ "V — . ,7

a

'7 - -O

‘

"1"!

C

.

' VI
(

H- “Ava
q r

o

9 5 a

_.
7 ._ -

‘

‘

t -
‘

'\ ~ ..



..

-o —‘ o

. I

....—

' ,L-

7.

' ' v‘,

I

. _

-

C

‘ -._‘- ,

A

.

q

l‘ , -\

_A

v . ‘ ,

, “

,— , r
A .

--.--n.« II

. l

, r47 , ,

a

.

1

, ‘

I

U‘

_‘ ._

‘ ‘

. .

,‘ ‘ \

I .

a

_. o.

I)

9

.,

r .

- Q

‘ . “

J.

o
. ' ._ ,

. ,

o - ‘ ~

'.

‘ , .--

V

1 , o

v

, ..

' .

—. .

1

u

.1 -1

.y

l

I
_

I

j o

. ., ) 7 , V

. n

w .

"\. --

c n

- J

.
... -.. ,

1

.‘I I ‘

v

r.

ha -

N ....

a » — ~ »

‘ 4

)- v ‘

' -‘

‘ ' w A ‘

. I

‘77 -. .._- a. .v— -

n

‘ r‘V'r
‘

fi.

. a

.

1

.

’W

\

n

‘

I

,b

.A.

.L

‘ .A.

_

.

Kb

,' 7' '1

.
‘

[

‘-_.~ ‘,--.

J

a

I ‘
.

v

-u

n— ,

“7

‘-. u

u

.

q

- .

n

a

I

I

. —

.

I

4

.... h.— .~ _. w.

L,

5‘:

"I ' ‘.

.

.

m

-.

, \

L .

.

-1 -

‘

t



litr’lt'l'lx"loulI‘14-I.‘l’t.‘..-»-I'll.

It‘lv|llu,-]"k|‘ll-'y

|'‘lllll'I'D,‘.in...-.-‘|'l'|--Il.l'llvt'

\

.x..‘.,3-.AT...14..k-.AI,

 

;...D‘ll.

 



‘ .

1

.J

I

«‘t

~— : +
I I

    

U

’!

-- ‘

' r - .k ._.-

A

‘ ._ - . .1 A _1 ’\

a ; E - .. .

I“ - --- —~ - - - ~‘--, “ h - ‘-

i"\

!" , ' VA - —: ..
_ -

- 17 4 ‘ _ . 0

l

o --. I — ‘ M v -
T 1‘ A ‘, ,- , , ’ , _ ,_ _ J ‘ ‘ 1; .~- - a, L

. f , . ' - _ > ;
v - I 4 A. -7 . A -

Id

. J “__' _ “ J 3 .' .' 7 a A' " ‘ .. N . ' -7 . » -' ‘ J .
a ‘_, ‘ I I vI'P,’,. ‘ .4 .' ‘L

. _ , ‘ ‘ . - - A -.

< ~ a I I '3 o I ‘ 0 ~ -.

.. . - f I.‘ . . -p __' .a J _ ._ ,_, - ,- -.. -‘ ’ -I- _,‘ ..

. r— - . - ‘- - J l s , . __ - t) | _ .—' ’1

x4

. ,. ‘ c - . - .

, -} ) 7. -- —. .- \ ,- »- ~ . , , - . I), ... - .l. « . ,— .1 r v” ) -.
A J 1 . I " ; ’ I ,, . w ,

1 , .. _ v 9 a 1 -, , , ~ ‘ .,

t I k,

, - . A n. . ..- , - . .V

_ V '1 , - \ r. '7 . 1 _. .I ,5 -.. '- ‘ _‘ .7 -‘ _' , .

‘ ' Cd V J > ‘ v —. ‘ 0 — ’ « , v -V -- -g

~

0

'Y 1F- f.) - l L.‘

- ‘ ' .. \v

,. I" 11‘

‘I ch 0 ' ~ ‘ ‘1 A- ‘H . -1 ‘\ N .: .

I - .... ’ ‘

-.. . I _ H, O - O

.1 , .1

- ., x.

Q

A w .I. . .2- _ ,, - -' .;. . _

A 7: ' '. \ ‘ i .

. _ _.' _ _ ‘ _ H k”. -‘ . ’

~‘ '. ,— » -
) E y , J...“ _ « I ‘

-7 . _ ;

v — ~ 4 - .A. ‘ .. . C

k

1 /4 b - , .7 f. ,K r A. ‘ 4’ \ _ . A A,

.—

-' 9 . - . -_ I _ . - 7 O , .

—- " r‘ " l ‘—‘ .. v: .— j fix

‘ " . - C -- A 1

- D - — ,-. ..

( _n-u r'] I}: », --. - , + 77”--) 1 .,.-1.. C.’ '

\r '\f ‘ -- ' -_‘ Ad‘)" _“ -' "ll ‘ ) “' I L)‘ ..k'

v I - I

v 0 0 q q u- 0 _~ .. .

r\' ‘- -- v \ I -L ‘ . 7.. 1" ' ..3 L . -' r‘ ..L
. - _ . - ‘ V

"v ’ u I I‘ - I ‘ ' \-‘ _, -. a I ’ .

J-

. _ _L - ' ' '1 ,fi . .

‘1 ' ’) | -—a I ‘ _‘ I' ~,"/~ . - ..." ’ \ , . _

. R ' - - \I k. ‘s f ‘ K14 .l _‘ ... 1. ..., - J,_ x. .1. .. 9:.) ‘ ' \ .1. ‘-T‘ -4»: A. ‘ >

..

F‘ I ;‘- I" l ,1 . _1""-‘ —- .1 “A( 1 a .’ r ... 3. -‘ "

l n K I ' - L _- . -l I ""l - ‘ t ‘

- r 5 ‘, ‘4 h' ‘ ) —-‘ ‘— - - , -n U j —‘ \

,. . .

A i .1 _

». . 9

r\ 4« ' 1‘-~v$— - 5“ ~" ' . - - ' .. . ‘, .r—l ‘ . __, .‘ '7..’\..

. L ... _._ ‘. -_; , . L) Lt, '\ ,-..L

91 'l.

I} ¢ ‘

\

,

..

f .‘a

l

n - ‘

- .'

. ,

-\ 1

y
. o R

.-



mm.
 

  
 

 

 
 

 

v‘.‘

.\L..r\nnkc,~.|

 

  

 

 

 

 

 

 

 

  
   

 

"
S

   

V,V...J

,:1

I.‘

1-,Uwfif

4.x¢



 
 

1‘
"I
n

.._;

c
a
n
.

1 .

'."'

VL

k"

 

.V

(1

\_“

e-.1
1

\

'H-mM——-.x.- -.

,\

V-

—‘.—‘ u- u

.-

———.——------—- ._- —- 0-..-



1“"
.\

.fi‘

   

'
f

’1

o

p- r- -

.-

.-..

.'\

\'r~‘

--..

1" in: '

|J"

‘ ’

.

.- “an,

11.41“
‘

C

‘ ‘ -. —1 ’ .- 11 ‘ _‘ ,_ If) _ fl

, ’,. . ; H _

-:1, , ‘_ A, (4 --. l.‘-.,.. (3 E? _for ”
- a-
1“:

x...‘~ _.-

rein
r,

7‘
‘ I‘.

V

.W“

T?
1-" 5:;
*1»

F.

-. f ‘.

l

1).,

.-E,“
v4"

,— H

I 5‘
g~ V-01"

:.r_-

¢JSL

1rr' --
. .

.. __.
IE?



inen 31‘
H

u;

J'I‘O(_.S

\
-
n

,
.

.
"
.

,
\

'
_

—
-
"

,
_

,
1
.

k
.

.
4

Q..-

-’1

«na- 1’ ‘ fi-nn

(I (A, vi
5‘" I“

A _-C a" i

L
1
}

.

.

("tin ...

 

“J "V'

v

3;) (1"
x».L‘I'

  

0
2
:
2
1
1
-
2
1
-

‘
—
—
—
—
_
—

c
c
:
:
:
'
_
_
"
'"
:
_

 
 

F7. .34



lebh-
_I C‘

l" E? C

4- ,. .

bum

A.

~ 7
J- i- 21

1

IC‘.

x‘.

t

'C;

1“,}

07.0

£61,106

K—z

\

1 x

e

, ..

r40

41‘.‘

l

.1.-

18

if

C‘

L—_

l (J [A
A \_— \I

ab

3”

O .7.

‘-

 _~. -‘n H-~. —~-—..-->——--——. ~—---——-.-‘—" - ‘. --VHH . --._-fin... ._ .._ ...-7- ..._-cu.-

3

"\

\.- ’\

"bile
1

.\‘ ,-‘ .'

-th— 1‘1

.

but

l

.. ..~_ \ -’.L-_.

(I

(--L l

.1

“V

\T
\

; . ‘Q

L: _
L
.

‘

a.

'V". ‘1‘
-.

I .-.
\

. J
C" ‘1 7

.L

L

.J iii». '4

1

;.

"m (371

~

v
{M5 LJC

1~
_.... 'v n,-‘-

J{'

1

a v

'1 fi'léjlt‘l .

U

.4-

L; . Q Li.M1

O

Vvexm
”1.4

T
L
.

I

.

.b-L

,. r r 7"“.

\y-

to

I"

,say 1;

--

....

,—

| “.-I

.a CH

.1

l
.-u--

" '\

1

.3

.x- 1‘ .;
Z) 'A

'—

o

A --



 

 

 
 

1.),“ .: Y‘ D ‘-,‘p f {-1 ‘ 'f‘ (... "I” — A. r ‘1.-._1 ‘I - .571C I_!_ I“. . " “h _;_ r (0‘ I 1  ‘. .- _Y.‘ r -1.

IL 7*-.’.,'__L -,‘:‘. UL). .T’: ‘7. my-.. -. '.. -_. -- L; ..-1V-IL; 6.14%-}. ..- .1u

'i“f ‘t 't.'\ (1'56“:I‘q ’7: pr '1 4 '1‘. r 5' ""~ ntz-n-(rwr ". (1"‘4'~’.""’ 1) 1 r7" 0'3“]
...—5. .v‘ "t . - .15. . Q _I .. _L‘» I. A—L‘ug. .. -v s. LJ‘. 4.1.. C- k-' ‘._7_'_ .1. - I- LIL, -L'J... .4 Jt-i-_

.1 U

“F q' ~r ‘ Y| ": f ‘1 1 - r r .. ‘: - I '? " I ~ r *3 "o“? ‘u 7 . l ”1" -". r‘ k" ’f '1' (I p 7v C‘

‘J a, J..- .. ,‘a 7. '. _g; ...-.L. , Li. 1‘ .I I; '41. T ' I: '. 1-“. ' I) l. ‘7‘! a .g; .1. b \.-‘ :19- u.u I L . . , . .. u . A . - . , I

+7,» T An 4‘ v; nfi' “1 (4‘ v r“ 2»- 3 ~ .~”n ~*--. ."“»r,(
bt-:,.LI I '3 1’ 4.; Alt) (‘4. -' 4 ,- ‘-'-l 7.1 ‘J; 1-5“. _LI' - ‘J-L'L) 11”. wit (3 J~‘~"¥‘ ‘7'?\d

‘ _- ‘ I —-I J. _. -v- ..l. _I a a ..L. I I a I

t V‘ I I '1 ‘I r . I1 ! All-..C. . a." . I I I r _\.1:7-,-)—\A ' C -q(_ -1 l [-.. -\

.' I' S ' .-_‘..-' T . “-... Lt... L... .Lr m1 v ., L4 (9, "..‘\’- .-' , :_ :1 h -.._ 3-,}, ;_O le ,1..- ' .Ll '-

0 - —u n —‘ a o u q .1 1 .. —.

C‘ r '1 . I: (“-.. r‘ I '1 ‘7 4' “-' ” .-- I r I ~r' I A . I I“ "‘ ' r .f; ‘ (j ‘7 '\ .7 I

3/05. L —L' -1 '\3 ' .4 S “JCL‘! P _. .4 - '~ :7.“ -L~_, 7 K C t: .l -.._— ‘ 53’ ‘ P 7‘. , .. D it.1l r f ‘5.” i «,1

I .. l -‘ _ -, O V. O O I .1 L ‘ 1 ‘ —

1 ’1 ‘ V :o I I fi : —' ' w, " ’ (7. "v ‘. .’_‘, “J u “ 7‘ l-- _ , L . 4- -‘ J r

18 Y‘J...LL - I," ‘ n ‘. L: J ., .I - ' ' :_ C -‘-I.| in 7 u Q, (Li (911%, r .Li ‘ .._; , "A-., mie L_'_ ., L

C ‘1 .

._ . I‘ - _ .1 ’ 4_ .. _|_ _‘ , _ _ \ _ ‘ . I ~, _ V” _ n

' ..“I -’ (C r" ' r). r‘ ‘ - -- f". 3 ‘ ’ ' . .3 \. I'W

-1'.’(-€; ....--r", V,‘_‘__l_"_,"\, ‘1': , .‘ _, 'q _ V w»; ‘ ‘1 .., l.- .4 r ....E, 1L4. _, 1-——l..¢' 'L L, J6.“— —

-~7, .-§ ..J «-a 4 , 7'. - 7..Wai w ‘ a , 7 ’ q.-. m1“ ’«; i 0 ~ 9 ' r~ n-I ,
b- ‘3 ..LJ ‘_ ('1 7'1.‘ '77’7‘7‘.) . pg $4.0. 1);"--. L. 1‘: t- ;'.; J~. (LL u I .¢ .1 '. x- -.- M *3- In“!

- " ~ I — . J " - -' .~ . -~' , . 7 - ‘ . " ~ . » ‘7 -’- -. '1,

bi.€ DEE; - 1‘7 - ’, O" L. ‘7‘ ' L- : C4 (:V ‘7’ LI- an: Cu-z-l,- _- GI“ 63-“; ('3 Li .r- C- -1.-
k

“I I Q 0 -'
1 -K ‘ | ,w _ _\ -l I.‘ ..L. . __ , ,3 , 1 ~ -‘_ , . _. - “K. - ‘ \ 3 _ --l ‘ ,— ..

L4 _i J 11".} I\ E. V‘ II - -. l) I. Ll~ \_.- ..- .1rJJ. P ' I: '2 i"? 1/ ’ L A ' \xi-‘ {1 f_ E u U ‘7: k- k - 3,

.

/L;.7, a;

t: f‘ ‘ . r“ C _ .‘ ."'\ . r .". ' ' ‘ ‘ 4.. L I ‘ ‘. -I".

“1:430 ’ p Lu; a f" ‘.L. y"- ' (‘3 1-9-, . 3 ‘4 I. ‘ -L[.' .‘ 1c. o 1.1). if} “.1 U4}---

‘ I _ a q ‘ a - c I

rd f’ 4- I "~ "‘ ‘r‘ ' " :- ' ’ "A4' A 'f. " f ‘1 f‘ - ‘ 2" fl I f .4- A. -‘ J- V, " H‘

que u“v CulagJ & Luh,cwumw u“ d w:uu A‘ ”3 tub Ah C'mj 3 M u‘
’ J V

4- A‘. . r-n '3 T") "‘ .1 (N .r—T

bue 7. .1... gCu --H; o

7 ‘ ' J’ ‘v . ”‘ ' N ‘ 'I" ‘1‘ A ‘l' 4 C ’ 1 ' \ t ’4) t | 7‘] ”I i '
I»; J LI - I B I) \(;{ . L, L. J- L) _ ..._.LJ : 3C. ‘ 7 v I, ‘ . l 1.) ' ‘V 4. P 1- I A.“ (.1) - a Li .L \ ‘

‘- ' r) o r: - p 1 '17 ft J 'I _'
- a 1 (4"- 7" (34' 3 1 - p r7\ 7' 3 t J * - c J '7. . l 1‘ 'V‘ '7 r.) “a I'- l I; Q

I (?4:.LJ\16 pn,*- --IB. gt9 ' -.u .',.-L - J‘ In; {‘JJAAUJJO .L; uIIz LI} LI.lI -L»

4 ' C“ ”I .:_I ' ‘

  
  

q" ‘ ‘V‘ ‘- 1 ' 1‘ 1D r ' a ‘ 7 ' . ‘. - /" .1, -., ' I ' ' : .1 —‘ I -. — ,v '- a ' I "L - 4 1 \ r

tile (354(i C’Jfi It‘ll.’j “'3" ’ 'J 1‘ l) L'::1] {al.(‘i '- ' L ,{ ‘V._l.,| ’_ -.L.()4'.-1-- I _141 Lil.) .lile C‘ \r'

‘\ ‘q' r 1 e n 03 ~.« -. r- ' -' n - \7 -— .. “I a w ‘ ‘7' A ~ " ‘ ~-- ' +~ - ‘ -‘ ' -. -- 3 -

L; : 1&7"; ~. .LJ. At,“ at _L 1.117 _.i(_.‘.:, .LOl .. *—i\_ It Lu"; l Piluljla 1;-C'.‘ .ttlH; LUCIE" ii;

~ . 7" . / ¢ 1_‘ r., .:‘ . I -r I/‘ ' . \ " ' " : " ‘ ‘+— :POVlulfki1uufit (/u 13 ‘SIUS or x;.343«=-;n. .-xnwel'J: the 3x I
.. _{I . ‘_ ._ __1 ' ‘ _I _: ' ' .-— 4‘ r y“ ,- ' _ o - .' . q- “ ‘ . _ -I ‘ g‘ -

L; COqufl, 1H.CM 1; lever u? lwfibt &1ue Joy ILCL?N UL”? CWI-L

's lerg
4-4 -‘ 1 -

ULJ.‘ I.

1

H0 ,. . .-.-L —' 4‘. 1 . —

- 0.. ;;,1r.bir31; HI- {JII' CH33U1LJ].

r" ’1' " "p ' ~ ' I ‘.
"green poncr;n3 debigw: Vol. I, 3?. E«- a

A



vill offer very liLtle re hrin

_
_
J

I
)

9 D .
5

m

. . '12 ' .

'Lxee11 LAO LIL its.

ness of the colu n to tee been the

I = a constant GeenL3

of the column, rn'

outside columns,

"1— ..L. .61

— 8b.);39 of the colrnn,

{I

inertia o: the column uiviueo by

J = stiEJneLs of Lhe bee_m,or eouals t

inertia of the bee

Liox.r with Table II on 16:»- ‘e
.L Q—a

. If the column 's very flexible c

an;

Hill 3 :rori ate to zero.

11’ L31 —-

13'

arm".
L..'. 12;

L7,

C11") '—

0&5

II?-

{"1

:3

01]

- O

1 * ,.-£_ I .11 ..‘L

L .‘I L...‘
U

tne renoin;

J

i“
L

.._~ -0- ..-_: -_

one LIAILJ

ctic 1 es;

(
0

Us}

red to tdua'beam,

! ~01si‘..:-

( “

3

(_

5 L
D

in

. ‘ "r '2’- l‘ ‘ J" f‘ .l"

111 Laneral Le beaten

4 for interior

Iii C. iV j (:1 e (.1

.L

\J

F
—

he noment

standaru Leams wee given. In Lables III and IV 0

moment of inertia of si'nuro sgu

given. 'Jith these tables before

15""

calculate a; the column for an

if

Tables VII and VIII on ps

1/

the column forv erious ratio of 2; for outsiue

8.11e

.e r

'1

by ’L

or equals t

its

.,

1'. e

(
P

of

‘ 1

columns

“t*‘1'%3 Llie 1efl.‘tive ‘*TV#"(
F

t
”

8.1. the other enLL

he moment of

€17]Q‘L‘

(1):--811‘0

n gate

I

U

and rectangular columns

8

resgectively. Jith all these tsLles Lm

inforced concrete column should I

For exan31e, sugsose we be
.L

20,000 lb. distributed load incluu

 

is therefore

a

and

fore us the

>e quite single.

qui

give the bending

C651

te e

.0

.L

8 I'LL}

L1" to(
“

1:101":‘1E:1‘3'L S ‘11:!

'Il

interior columns

of a re-

 

l Faber a Bowie, Reinforceo 3;ncr

2 Lee, (Ire.phs for Lngineers and

Faber é wone, Reinforced Concr

Iote:- Tables V enfl VI g jive the

colu.ns allow. for neglecti

' Ltles III anu IV oo not

covering.

:
0

L
.

I

Hbe

ete

)es

Echitecture,

'r'.

- ’t;

4"

I
.5

ign, Vol.

sign, Fol.

1.)? 1.916.011

1a
If"

UL?)

1:

L..CJ

ins
V

T"\ \

y-' ' 1:35, 1;:-

cover,

1—; in.

\.4,

It.

stanLe.rd surre enQ 19CbENLU13?

,ng 11 in. eon01

2110“

file

corci



\
3

(
i
f
,

. 4 _L K:- \ -. , .1 5‘) —(~'-4- I'A‘ . . ‘ o . "w "L I '1 “ C\’ ’D r

SUJ‘.’ .Or‘beu OI: COlU-:.-NS _L; .L La. 1.1}. 1.31;; 111 Due v; ‘LJ QLOIL- o

11_ 1 , I x ‘O , _ . ._ _'I_: _ l. .1, ‘, ~_- _, fl- 4 ’ ,_L

1— x 8 l1") V'- . Ff fl I C u f ' ‘5“: ‘J A _ L, L. J. -l {3; :\:‘_ l. L5G” (J- ... {)1} ..; , kt. ..L'.

‘_J

”‘ " .. L. -'-‘-~'-- ’ A " - - 1 v-r “ (my. wxe 17,. . ”v c": A“
3110:: LClQ I, he S.“ 11. _LW'KAU L);‘.' 1:; Lila, I LAMAR '. ,i \ _(;.('j-)_,‘T3;g.l "3 _'.L‘ o .n

 

0 14. Till Te rethrefl, end the t'hle Ilsa f;Vee tn: ¢0LCDL CL

-_ “2', n - ._,~- ,. ~ (m .- ’1'
111mm] :1 OJ- b.7116 berm :‘b 51.-.,» ’ -LII. , ..memCrC—B

F' r”)- ‘. ,yfi;
.le— "f‘

2 — _ - QKJO'.

" (7

{-1 \ 1'. ' - fi_ -‘ V. 4' 1~ I - r- . v ‘ -' - . ,\ - ,V-\ A. L \

...‘tC L811]: we 18'1” en 0; the La --' 111 17101185; (3; 1L”).

_ e ‘1
‘I ~ I. ~- . _\ '1 _ '7- -v- .‘ _‘r'. C _ — q ‘ ‘ ‘0 _ , > _ ‘ ... 0‘ _I _ _ _‘y f _ J .' '1‘ '

rulerl 11?0.1 t;a}a_ea AJLl., .'e A33'c: a1191J L153 710:;e11t <3C’ -‘_w7‘e;': Le ” ‘ 4) .vt

whence ‘”0

T7[.1 <5, 0 ” ~ f‘ p .‘_ ‘ U r- ' V" ‘. _ ‘ .

Laulrg A as u LOT ouuslee COlUflwS, Le nave

'r‘ P. v
- J C

‘i‘ _ kl.‘

"JCT ".24:
£41.) ObWJ

I!

I

Y
) Q

 

from Table VII it will Te SsCfl that the bencing moment correeroye-

 

 

Vfi '1, ,.
' ~< ““’ — . H. « r-r‘ 1"' I ":‘-. . a r r- ". \

1?; to 7*.- C.u 4e flHth ' , ni-Ch 1n our Cdze is

D 17.3

"71"“ .r ( ‘f‘ v ‘7 {W X 1‘7)

, .. .. ~~4~~~ A» ~-‘~' w _.rv c-r - -
140‘ o “ - 217,:JKIO lac-1.00

f

l7.d

7"— x 1 ‘J \ ‘l ‘. ‘4‘ r ‘ ‘ _I' “ - . "I F: ‘ -. V

, AOJ the stress n the \lung fine to wenelpb e xiveu

.L

?d

_ 1,- *~_ A- 1 , . _,‘

he UGTQLML moment
L

d = the Gieyeter of column ( I
'
-

F
’
)

‘
J

*
3

(
D

O (
u

n
}

H

1
‘

*
5

"
J

’
:
_
_
J

v . '.-. .»‘ . 4 '.~ 1

1L3; 1c ween u 48 tee Le- (
H

C
L

(
0

F
"

”
D

x
.
)

o

I = 'he Loment of inerti £
1
7

or in our case

 
 

l
b
“

5
)

H
)

‘1 1‘ ,’ 1". “r. T3. ' ‘I _— _ _J --, I H ~r ~' (-l bauer 6 DOale, gel OICEM Concrete ue51;n, v31. i, gt. 150



277,500 x 14
 

so

9

a23 lb./in.‘'— 0.0000000...

:1; y €1,1IC -.

_. ‘{

Che oirect strt, ‘19 b0 lo'd is a

A“;

l“ COG . , . 2

: --—’- oooooooooooooooooz ('1': lD./ll’lo

a‘o
 

a . 2 +

Adding gives a total = so? lb./in.

There 3 is the reaction and A is the total area of concrete and

steel in the column, as given in Table II.

Th? calculation for the foregoing column was for the

top floor, that is, for one which StOJgeu at the beam it su;;ert-

ed. Such a column is subjected to greater bending stresses thané‘

column in a loJer story which also runs up above the beam it

carries, because in that case the bending monent from the beam is

the leniith
V

carrfieg gartly by of column above the bean and partly

by the column below it.

Let us consider an outside column 14 in. X la in. that

is Sipporting a standard Tee—bean 18 in. x 8 in. X 20 ft. span,

carrying 20,000 lb. distributed load at roof level, and also

supporting a similar beam and load at next floor, 12 ft 6 in.

lower, a smmilar beam and load 12 ft. 6 in. lower still, and so on.

low the stresses in the column of the top floor will be exactly as

calculated above (asSLning hat the roof dead loaning intensity is

same as floor loading). hut, as an example, those in the floor

next lower to the top floor will now be calculated.

Column carries 10,000 lb. from roof level

Column carries l0,000 lb. from floor level

g... r..-

Total

I

+ lhese stresses do not include those due to wind pressure, which

{JrOUlC—‘l be important and greatest near the ground.
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From Table VII on page 98 the mouent factor at the Joint

due to this is .058 TL and the bendirr mtment 18,

H = .008 X 20,000 X 20 X 12
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