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THESIS



R¥DESIGN OF ROOF AND SIXTH FLOOR
OF BIJOU ELOCK IN REINFORCFD CONCRETE

The purpose of this thesis 1s to redesign the roof and
the sixth floor of the Bijou Blook, a six~-story briek dullding,
eontaining business offices and a theatre, whioch now stands on
the gorner of Capitol and Michigan avenues in the e¢ity of
Lansing, and in the new design to replace the drick pilasters
and wooden floors as now constructed, with reinforced conorete
golumns, bo-n..nnd floors such as to form a fire proof dbullding
and retain the original dimensions of the offices and theatre
as nearly as possible.. It was oué first intention to redesign
thn,vhole dbuilding, dut 80 much time vas spent in determining
the best methods of design as followed in actual prastice that
we were able only to complete the design and drawings for the
roof and sixth floor.

The original plans and specifications of the dbuilding were
odtained from Mr. E. A. Bowd, Architest, and the new system of
framing was made to conform as nearly as possible to that of
these plans, 80 that the architects arrangement of offices,
otc. should be carried out in the new design.

The "Kahn System of Reinforoing Concrete® was used through-
out the redesign, as 1t 1s said to be one of the bdest methods
of reinforeing eoncrete for use 1in construstion of fire proof

duildings.. The formulae we have used are those given in the
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hand book "Kahn System Standards®. These formulae we have
cheoked with those from Monolith Hand Book and also those given
by the American Correspondence School in Vol.. 10 Cyoclopedia

of Co E, and find them to de correct.

As it 18 not our purpose to investigate the theory of
conorete reinforcing, but to actually design the parts men=
tioned by the most practical methods, we have copled the
explanation of the Action of reinforeed concrete from the
"Kahn System SBtandards® as we believe this clear put concise
explaination will add interest Lo our deslgn..

Reinforced conorete is exactly what the name implies. It
is ooﬁcroto in which steel has been imbedded toc give additional
strength and elasticity.. Plain conorete when used in the form
of pilllars or posts, 1s capable of ecarrying heavy direot loads
through its great compressive strength. But when subjected
to a direct pull, that is to tensil strains, it 1s weak. For
exanple, if a plain concrete bcam 18 subjected to a load it
will dreak at the boitom just as a plece of chalk would dbreak
under like condltions, being unadble to resist the tension in
the lower portions of the beam (Pige 1l)e. In order to over-
oomé this, reinforcing steel is used to give proper tensile
strength and elasticity. The concrete in thc top of the beam
takes care of the compression. A properly reinforoced beam
has, therefore, the strength of stone in resisting eompression
united with the tensile resisting power of steel (Eahn System
Standards).

The development of the strength of the steel when im=
bedded in conorete is due to the peculiar adhesion or dond
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formed when cement hardens about the metale Tha bond between
concrete and a plain bar has been determined experimentally
and is set dy most authorities at 60 pounds per square inch of
surface for plain bars and 76 pounds per square inch for Cup
Bars.

The coefficient of expansion of concrete and steel is
very nearly the same as shown by the following data (Prof..
W. D.. Pence,, Purdue),
Concrete
1 Part cement, 2 parts sand, 4 parts droken stone.
No. of tests, 7.
Has an average coefficient of expansion - - =-.0000066
Coefficient of expansion of gte@l- = = = = = - = =,00000067
Or for the samollongth, a change of temperature of 70° F.
will only produce a differsnce of .0000084 of this length
botyoon the expanded steel and expanded conorete, therefore,
the dbond will not be destroyed dy difference in expansion of the
two materials..
When a beam is loaded and supported at the two ends, it
will have a tendency to deflect.. To 1llustrate, assume that a
beam 1s made up of a series of flat plates, or in other words,
like a pad of papeér, the difference being that'in the pad of
paper the leaves are not in any way connected to each other,
whereas in a beam the adhesion of the various particles of the
material tles the imagin:ry plates together.. Now, when the
supported bdeam starts to deflect on> of two things will happen.
Either the various plates ioparato,.nl vhen a pad of paper 1is
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bent, and in separating slide by one asnother, or, 1f the plates
be held together and sliding 1s prevented, the particles in
the upper plates eompress and in the lower plates elongate.

It 1g seen that in addition to the compression and tensile
stresses of equal importance against wi:lch the concrete must
also de rfinrorood. To aseomplis® this it 1s necessary that
there shall be diagonal steel reinforcement extending well up
into the mass of the concrete, This latter reinforcemsnt should
be attached to the steel at the bottom of the heam in order thet
the steel may act togethar with the conorete in forming a
properly reinforced beam.. (Kahn System Standarads)

There is also tha same tendency to wvertical Bhsaring as in
any other type of beam, but this is ampl; car:ud for by allow=
ing the reinforcement to project over on the siupporting beam or
column, except in a few cases where a concentrated load actis
on the beam near the support,.

The forces resisting t'ls shear are as follows:

Area of section of beam (8qe in.)(B0)= = @ = = = = = wa
® ¥ qiagomals of Kahn dars (sq. in.)(sine 489)16000

* % gup dars (8q.. in..)(sine 309)16000= = = = = = ==
Total shear resistance- - - =

When beams are bduilt so as to form part of a floor aon-
struotion, the floor slab will act with and may be considered
part of the same when the congrete of the beam and the slad is
Placed eontinously so that the two will be perfectly united.

In the design of T beams there are four considerations

which govern the width of the floor glad that may bde considered
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as actins as the comproani&o flange of the beam,.

l. Shear along the plane mn.

2¢. Shear alon~ the planes mo & npe.

3¢ Span of beum as affeoting width of T..

4.. Strength in compression..
To cover these considerations the following resulis have been
arrived et by good authority and are instituted in various
Muniocipal Bullding Codes..

le In ord:r that the deam shall be safe in shearing
alon~ the plane mmn, b' must not bs greatep than 5b.

2. d' muet not bde greater than b 4 10d..

8.. b! muct not be greater than 1/3 of the span of the beam.

4.. The width of fleng necessary for eompression is de-
pendent on the ratio of ths area of the tensilc reinforeemsnt

in the bottom of the beam to the resctangular area of eoncrete bd.
X
¢ =(760f per sq.in.)f ® 160004//"
Equation (2) £ " ROAET me 15 _

Solving= = = = « = ==x ® ,413

The stress at lower ed-e of slab ibahﬁgA
S

Total compressive strscs a faebxd & L(b'=d) -‘ﬂin otd,
Total tensile stress g 18000ptd..

?
Equating and solving for e—-

g'—-lw

Substitute for o and x.

x oY
2L = 1 4 B20Q0p=320
» (.8268-t1316%)

When the lower edge of the slad falls below the neutral
axis ‘he analysis of the beam 18 the same as for a simple beam
of width d»' and depth d.



Theory of Roinroreod YKahn 8ystem Standards®
d 8 digtance from extreme ¢om.. fiber
to genter of steel.
xd ® distance from extreme comp.. fidber
to the nsgtral axis..
X ® ratio of the depth of neutral axis
to depth (&) of steel.
kd S distance from center of ocome of
' eoncrete to center of steel.
k =-ratio of this distance to depth of boam ().
b = breadth of beam.
Ag ® area of steel reinforcement.
P ® ratio of area of steel to area of conarete ® a%-
cs gompressive stress in extreme fib:r of aoncrete.
£ = tensile stress in steel,
PN = moment of resistance of beame
™ = bending momente. |

This theory 1s bdaused on tho followling assumptions.

l. A seotion plane before bendlns remains plane after
bending; that 1s, the stress on any fidbre 1s direotly propor-
tional to its distance from the meutral axis or what is cormonly
called the straight line formulae

3. The tensile strength of the concrete 1s entlirely
neglected,

8e. There are no initial strains in the beam..

4. Al1 shearing strain is cared for and there is no
8lipping Detween the concrete and the steel.
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B. The modulus of elasticity of conorete in compression
is constante.

The total compression in the beam must equel the total
tension. Equating these foroces.

goxd(area of compe)¥ =Agf = PEHAL

fox = pr (1) '

According to the first assumption

b @
Cokbining (1) ana (2)
3x2 -'n(l-agP
X = «Pm + ¥ (PM)2 + 2PX (3)
Or again combinining (1) and (2)

Py @

The struin stress curve being a straight line the ocenter

of compression 18 located 3/3xd adove the neutral plane.

Taking moments about the neutral axise

RM = (1/3Cx2 + Pf(1-x))ba? (&)

e S0 3 - x SR (o)

Taking moments about the center of compression in the
concrete..

RM = (1- §largr = RaAgr  (7)

From equation (7) it is at once evident that the moment of
resistance of a concrete beam is dependent only on the factor
(K) the area of reinforvement, the depth of the beam, and the
allowadble stress in the steel, with this important provigo--
THAT THE ALLOWABLE COMPRESSIVE S8TRESS IN THE CONCRETE IS NOT
EXCERDED.. This allowable stress will not be exceeded if the
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percentage of steel 1is kept below the value determined dy equatlon
(4).. It will be seen from equation (4) that if we assume a
value for (f) equal to 16,0004 per sq.. in.. and alse values for
(m) =12 that eurves can he plqtted showing the relation between
the percentage of the netal and the ecompressive stress in the
oconcrete.

From such ocurves it will be gseen that if the percentage
of steel does not excced x% of the rock cement there is no
danger of the conerete falling by eompression.

The factor (k) in equation (7) is the distance between the
center or_oonprollion of the oconocrete and the center of the
steel.. It depends entirely for its value on the positlion of the
neutral axis.. From equation (3) 1t 18 seen that the position of
the neutral axis is dependent entirely on the percentage of the
reinforcement and the values of (m)

Again assuming (m) # 12 we plot curves for oquation (3)
and f£ind the position of the neutral axisg for various per-
centages of metal. An inspectlion of these curwes show that for
all ordinary praetical perconfagoo of reinforcement, this
factor (k) does not vary appreciably.. It reduces to a value
equal t0 .88 w-en the percentage of metal equals 1¥%. For all
lower per cent of metal its value is greater. It 1s there-
fore, a very safe assumption to reduce equation (7) to the
following simple formulae..

RMe = oB6AAgf or for £ ® 16,000f per sq.in. = 13.76dAg

B.M. (uniformly loaded) W3Wle.

¥ ®loading per linear foot AWl =13,760dAg

1 = length of beam in inches A, gy,
. b 4 g d
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Constants

Ultimate tensile strength of steel = = =70,0004 per sq. in.
Factor of safety = = « = = @ @ « @ =« e « o= 4
Safe tensile strength of steel = = = - =16,0004 per sq. in.
Safe eompressive * " gonorete = = = = =780¢ per 8q.. in.

® ghearing " ] ] - == mee 5O O » "
Tensile strength of sonarete neglected.
Wt.. of brickwork (Common and Pawving) - = = 2204 per cu.. fti.
Wie. OL CONOrOte = = = =« «a c @ c ccawcealfg " ¥ 4pn,
BROW 1084 = = = = @ = = @« =« = = = = =« « 30§ por sg. ft.
Live load on floOors = = = = @« = w =« « « = = 7684 por sq. fte
Weight of tile partitions negleated as live load 18

sufficlent to cover..

Bond plain bar 504 per 8q.. im.of surfacs

* cuf " 754 * T e e "
Filling, 6% ash conorete, 22§ per sq. foot..
Plastering = =« « a c aa 94 ¢ ¢ "
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Design of a Typical Floor 8ladb

In the oross section of the roof as shown in Figure (10)
it 18 seen that the space between the rows of tile, when filled
with concrete, forms a small dbeam or jolst, each joist having
its steel dar to take tension and concrete to take compression.
These joists carry all the load while the tile serves merely
as a filler to reduce dead weight and save the cost of making
forms for each lndividual joist..

The dlock thus formed by the tile and steel imbedded in
oconcrete and lying between beams is called a llaﬁ. By a bdbeam
is meant a beam which is not formed between tile alone dut must
have a special and larger form made for it when it is caste

It 1s not practical to make the length of Joist in a
sladb over twenty feet in length and then only in extreme ocases,.
for the depth of the slad will be so great in order to sup-
port its own weight, that it would be much cheapsr to frame
the slad with a small Beam ocutting these joist at the center
and have this beam in turn frame into other beams or columns.
Therefore, the first thing to do in the redesign from a system
of mill construction is t0 80 frame the beams and columns as to,
first, keep short floor spans, and seocond, to keep these dbeams
and columns hidden by partitions, etc. as much as possible.

It has also been found that either 16" or 17"%genter to
center® is the best spasing of joist to use in floors of
ordinary loading and span, for a less distance between joist
would necessitate the use of smaller bars than can be easily
handled or else thinner floors which 1g not economical for the
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total amount of steel used would be greatly increased, as an
impractical formula it 1s usually taken that the floor slabds
should have a thickness at least equal to 1/30 clear span.

If a greater digstance than 17" between centers was used for the
same load and span we would have the depth of the slad in=-
creased for the depth of the jolst would necessarily have to be
increased to hold the extra steel put in each, therefore, and
unnecessary addition to the dead load.

A uniform spacing is carried throughout a floor where
two or more slabs are continuous over a beam or beams, in order
that top reinforcement may be placed in such a manner as to
oextend across the deam,and alons a joist of the sladb on each
side.. This top reinforcement due to the monolithic construotion,
will teke a part of the load from one gladb and carry it to the
slab on the opposite side of the beam and thus prevent the floor
cracking just above the beam due to the defleoction of the floor
and 1t also enables us to decrease the weight of steel necesesary
for a floor as will be shown later,

In order to produce the piOper ocontinuous action, top rein-
forcement must be provided over each of the supports equal in
area to one=eight of the area of the dars in the floor., This
area of top roinroreomeﬁt may be subtracted from the area of
steel necessary at the center of the span as explained.

In the case of floors reinforced with § x lg"bars the
oconstruction of jolst and tille is covered with a 1% coat of
eoncrete and the floor with §* x 3 8/16" bars with a 2% coate.

This 1s in order to provide sufficlent compressive area..
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These thicknesses may be inoreased 1if tho conditions warraent 1t.

In our design we found that by using 17" c.0. spacing and
 varying the thickness of the slab from 4" tile + 1% conorete
to 4" tile + 2" conorete and 6" tile 4+ 1% concrete that all the
loads could be ecomomically carried by using $" x 13" and §' x
2 3/16" Kahn Bars.

As the design of the roof varies from a floor slad only in
that the load on the roof is all lead load" while on the floor
slabs we have a live loads. The formula and method of handling
floor slabs 18 identical with those used in the design of a
roof slab, the amount of load being the only quantity which
varies, therefory, I will give the details for the design of
roof sladb Wo. II,

In the sketch attached (D) 1s a coat of 1" concrete
trowled on for water proofing, (6) 1s a filling of ash conorete
varying from 2% to 8" in depth. This placed quite dry and
tampped to a gradual slope to the down spoute go that the water
will drain off, (d) 18 a ecoat of conorete varying from 1" to
2% according as the qonditions warrant it, covering the tile anc
pourd at the same time as the Joist, (o) 1s the tile filler,
(£) is the Kahn Bar lying along the bottom of the joist and
the dlagonals projecting up to near the surface (d). This
bar is raised so that there is 3" of conorito underneath it to
prevent the heat of a fire from heating the bar so that ib
would stretche (g) is the plaster coai,,and (a) 18 top rein-
foreing bar, dlagonals turned down..
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Load on Roof 8labsa
(Data from Kidders Hand Book)
8now load por 8Ge fte = = = « =« = = 30 1lbs.
Average ash govering 6" deept= = -- 22 ¢
1" conerete top dressing~ « = == = 13 ¢

Plaster on under si1de= = =« « = ae = 7 *

Total v‘ight on slab- - - 71 lbs. 8q. ft. arex
Load on ?loor 8labs..
Live l0ad~ = = = = « @« = = = == - 78 1bs. 8Ge ft. area
This is sufficient to cover welght of tile partitions for
live load does not come closer tham 10" on each side of the
partition..
Reduction of Formulae
Standard formulae -- R.M. =,868A,f BM =§W1
where R.M. 2 resistance moment
a & depth of eenter of steel bdelow surface of slad
Ag ®=.area of steel
t 8 tensile stress safe for steel = 160004 per sq."
B.M. & bending moment due to uniforam loading
v ® load per linear ft. of length of joist = wl
1 2 inches length of joist between beams
L ® length of joist in feet
BM = BRM,

oAt Rl o
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6* 8lab
4" tile + 2" conorete. Spacing 17" C.c.
Weight on sladb of roof 71¢ Ay = 0 3 x 1.42 x L3
' of slab itself _ B9f %Lfi'x 8000 x .86 '_'L"'é'x 4.2
Total weight 1104 8q. ft. Ag = .004L3
Flat is .004 x (length of joist in £t.)2 wvind give us the area
of steel -ecessary to place in the bott;n of a joist of a

5® slab in order to earry the total loud put upon 1te

6* glad
4" tile + 2" goneorete. 17% ¢.c.
Wt..on slab 71§

" or ag = B EAZE LA XS o oozer
° > - . X 16000 X 86 X 6.26 - °

Total 1” 8Q. fte..

7% 8ladb
Wi. on slad 714
Total 1204 8q. ft..
Calculations Slab II, olear span 11' - og*

11.8% x 4004 ® .65566 A" steel necessary in one joist.

42 joist in floor x 566 ® 28,38 sg.. in. of steedl for
whole floor.. Put in #* x 14" X.B..sheared center area .26
8q. in. every 3rd jolst for top reinforeement. 13 bars on each
side.. Total top reinforvement (13 + 13).28 = 6.6 sq. in. of
steel. Subtract this from the total steel required gives
33,35 = 6.5 @ 16,85 8q. in.. Area of standurd §" x 1" K.B..
® <41 8qs in.. FNo. jolst 42,. .41 x 42 = 17.2 8q.. in.. against

16.86 required. Therefore safe.
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Design of a Typlcel Beam

¥inimum size of beams as limited by practice is 10* x 10"
reinforged with 2 = §* x 3 3/16° Xahn Bars and 1 - #* Cup Bar.
Ninimum sise of lintels used is 8" x 8" reinforecsd with 2 =
%* K. B,.and 1 - 3" C..B,

The Gup Bar is used as an auxiliary reinforeement to the
Trussed Bar wherewer direct tension or compression stresses are
to be resisted. The area of the Cup Bar 1is kept as neur § the
area of the steel in the beam as possidle in order that 1t may
be extended over a column or beam and act as top reinforecement,
For beams continuous on one end subtrast # the area of the
top reinforcement, which comes from the beam next to it, from
the required area of steel to resist the dbending moment, For
deams continuous on doth ends subtract g the area of the top
reinforoement, which com2s from each of the abdutting beams,
from the required area of steel.. The length of the Cup Bar is
figured as followss

For bdeams not eontimuous the length of the Ce B. 18 equal
1o 1.2 times the length of the K. B,.for the same beam. This
gives us length enough for a hook on each end of the Ser.

For beams comtinuous on onec end, C. B. ® 1.4 X length of K.B.

For beams sontinuous on both ends, C. B, ® 1.8 x length of
K.. B,

When one beam is framed into another, the beam into whieh
the load 1s carried should be at least 3" deeper than the first,
80 that the reinforgem:=nt of the segond will 1ie delow that

extending over from the f£irst named..
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The depth of the beam should not be less than spun,
for to excsed this the deflection of the deam under load
would crack the plaster..

In Pig. (10) we have the Kahn Bar (0) lying along the
dottom of the beam with concrete (h) extending out to the
side and below at least 2* for fire proofing. This bar passes
into the ¢olumn and is separated from the dbur coming from the
nbﬁtting beam dy adout 1l or 2% The dlagonals project u .ward
at and angle of 46° to very neusr the surface of the slad., (n)
and (J) are cup bars showing the method of bending at anglc of
(309) end carrying across the top of the eolumn into the next
Deam us top reinforcement. (m) is a short bar dbent at angles of
809 to carry the load coming from the A out and distridute it
along the beam B, The area of this bar 1s not figured in tho'
design.

Where a concentrated load acts on a deam it is multiplied
by a factor from Kidder whioch gives us the distriduted load which
would produce the same bending moment..

Design of Beanm V
Clear gpan 12' - O%
Load from slad VIII 14/2 x 122 @ 854§
""" VIT 11.8/38 x 110_w640f
16054 linear ft.
Weight of beam 10"x 14"__140

16434 ° "
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wl wL? x 500010
As " T x.86x16000xa" 4 Where

. w & load pur linear ft.

3
Ag =-2E48. 2 12° X 000000 , 2.14 /7 1= length clear span ft.

steel)
d = depth of steel inches

Area
2 -&‘ K. B, 1.68
Bean V - 10" x 14°¢
1= i' C. B, 20
% C..B, from T «28
#C.Bs ' W —l2

2.283 8q. 1in.

The drawings show clearl’ the exact location of each reine-
forcin; bar and the detailed sise of all the concrete work.
Each bar when 1t leaves the factory is given a distinctive
mark which corresponds with its marking on the drawing. Each
bar is desizned for a distinet place in the strueture and the
builder can tell at a glance where it belongs.

DGH






FAiLVRE ¢f CoNCRETE BEAMS

1forcement Kahn reimforcemen?
isht Joad, failvre-svdden max. Joad.  falvre-slow.

7Ll
Truss aclion whern
reiaforced with Nakn Bars

—"”'\ EAREE 7]
R =

zonTal r m;jarcefwen/

nt nds shp

Lish? /oad

S

Kwun TAvsseo BAr

Sections ox KNahrn
Trvssed Bars






Quswaduofuiay o/ M\/\
woag A 13 A
m:._w.wo.\&w \.MJ 1 >x>\)>2 ,5/?
‘w02)20 4y s U0 \ent 1

:V. ,0./,

‘Y NuYy woradgs ! A

A " S Pl T T S







R ) N v 777X
! S S B o e i g
+'6 10Q.\ fe=Z | =/ e Y, % Z £Y " P 22/ .N\:\w i Y
g e " 2 ) 3 . /X
i e Bhr 2 B % L2 | ke i (TR Sl e
oL 00'Z | sos| /¥ | Tt % 18| #r| 98| wir| jrv|zer/| X
PR e
$#8Z | sZ'E | 8| Ly \FT 12 yuz| zp| 0o | w2/|149| »|2T
8L Yoz K0 el /5 ’ B ’
S 1/,
| S 0E
LET
$2%¢

savg] 4y )/







St 2f7 Q\NN \\v L A Ny B d \\n Yosv + Sg \Tﬂ vosr 4\\L.\H\.\- B SO 2 oL

usISD] “oe) \n ueryL(ng e/ A fpuvi m-y\
n\rhduw

R e AR R W o
F8% | ox | OX [oo7 | ..8,L2 | 47 v 1092 | 282 EXul | v | B[ 02X/ [OOAT7[PeEF [
O IR B R A A I R A A A e NN S
S#¥ [ #77| 950| 9 [ ww 0% F | V|99l | 857 [ ENHe v |O¥E| o7 W7 5767 |1
CIE 98 W BT T V0 B A A e VAR B " VL2 A A R R L I Z A4 )
£27 [ 97 | WY 5T | 8,67 | W | * [5L ] ¢ g w97 | R
VR A A AR 87 18 [ ¢ JSZ | 28 | ZiX,Z5| » |69 | 980/ [2/he/ | T/ |' S
9% zZe o #\»lﬁ. 67 ___\\M w (77 2 730 37 2 n S modo QQMN\4 ” 7 5 w
6SZ | 90| s 87 [ ZF| v |[isL eS| .25 | " 54 qﬁ,wp X7, co/ | 7
(5~ - 72 0 I W W98, |29 2| .€ X,/ | v [tv £| ofEC |V/XST] )
LZZ | h\jﬂ oUo0| 94° N | He| o |SSL] o _ W [ [pTT] 0/ Vil 2.,
%7 ok T hea| 57 4, 9% | 2 v [L2L e " en ﬂnﬂ.w“ p2#/ |i2iAker [ e 57F | "X
e £/ 280 94| % .02 |Bh| v |SSL[ ST .TX%% | ¢ ST 0BH/ ¥/ Xl 97E/ [ M
BE AT e i wF54| 28 [ ZIR.25 | v |LE7| o277 |2/¥o/| €4 | T
TCZ | o%| %07 ¢’ 0 | 4| uw | ofL[ 88T 2R @ 7T 05| #/X0 [, £81 | N
W Bty " .udh. n 2, N { ¥ b AR, W |T2€ | ST [y xe/ " B
§F | 2/ |3%9| o/ | 92 | wl | | 2%L] v ._ T X T 3E47 | 9707|9767 |, d
4 a m..«f ge7| ZX.% 7/ umw. 2507 | usrer| ,77°€E | @
[ /ISL] 28 ZIXT | » _ Felozg |2/X/ [ $277TH
o2 | » " " ,\w\.N 077/ (% .Nm.\\\luvm
] [ ~ ot 099/ [#/Xo/ |, 0/l | W
ﬁ Vs
\.

SAR :(/m«/

wwo,.—/@ w@¢

/o







ot

09

2o/ |

/54







, \\\10..

2y

{9707 |

08/
o-87

oT | -87
T 74

Al
207 |
0,97 |

Az 4

g-77 |

A7 T

7 z

w27
097 |

g5/

797
057

W A <

‘\’%

‘0'%:\\)\

‘“\? .

Z5g

955

k44l

£ 474
478

FEE|

ZFe

e
££Q
il

2=

rFO|
YEg |
909 |
FES
/5@

0ED |

L6
900

279
ia=dl

NI

R

z

ove/ |

P
2787
£54

oLy
9097 |

Ar4
09.¢

et~y
¢ts

7

&- 0
v

, &

.7
7-¥7
- </

GIXO07 | .P- £

224 (WA
BIEOT | 277
or oy
OTED 07
BTV 257

T

7T, 07,7 -
JOX 7| /-, 27
2ITo7 | {

T |

R A ZADNEY 74

2TV 78l

ITV.07 477

?;;Q

74,5 | & E/

























