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A-1

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT |

smucruan DESIGN CRITERIA '
November, 1970 )

- "Sﬁfl‘an; ‘A"‘ ‘

General Criteris ind>A1%awabl§ngf§sses '

A-I H.thod ef Dns]g_

The design of reinforced concrete membnrs shall be made with referencs to
“allowable working stresses, service loads, and the accepted stralght-line
theory of flexure, Designs made with reference to loed factors and :
ultimate strengths are not accaptable unless prior District’ apprcva! is
abtained, \ o

A1l members of framzs or cuntlnuous construct ion sha)! be desfgned to
‘resist at all sections the maximum effects of the prescr]bed loads., Loads
shall be placed in the cnmbtnation(s) that Induce the maxlmum stresses '
at any section, ' _ :

A-z Allcﬁnhlg.sggggsps=

A-z ¥ CQnauits and Hydrauilc Structureﬁ

-Allouabla concrete and relnfurcing steel unit stresses shall be as
shoun below,

‘Design criteria not spec.f.cally covered 1 this manual shall be as
specified In the 1963 Edition of the “8uilding Codé Requirements for
Reinforced Concrete’ (AC| 318—63) published by the American Concrete
Institute,

Maln stress - carrying bars shall comply with AJ.S.T.M. A-ﬂls, Grade 60,

Longitudinal steel shall comply with either A,S.T.M, A=615, Grade ko
or A.S.T.M. A-615, Grade 60.

Struct. Man.



A=2 Allowable Stresses continued,
(A=2.1 Condults and Hydraulic Structures)

The 28-day compressive strength'of the concrete shall be assumed to
be 4000 psi except for reinforced concrete pipe over 1038 lnches in
diameter, cast<in-place pipe, and prestressed pipe.

See discussion herein for Incruases in allowable stresses for loadings
of short duration.

Max]- Any Stress

con'vchete : mim Strength for S
o Stress Concrete - hooa psi
s ' )
Flexure, f.
Extreme fiber in compression . 0.45 f'. 1800 psi
Extreme fiber in tension, in S - :
plain concrete - - 162 F, 102
Extreme fiber in tznsian, S
reinforced concrete Nane
Sheaf, \ . '
Beams without web reinforcing 1.1 f'; 70
Horizontal shear in shear keys S L AP
Bund,‘u

Top bars * ' _ - 350 psl 3.&‘{f'c/§ 215/0
All othars - 500 &, 8Vf* / 304/D

Bearing, f.

On full area ‘ 1000 psi
On 1/3 area or less 1500 psi

*Top bars are horizontal bars having more than 12 inches of
concrete cast in the member below the bar.

Struct. Man,



A=2 Allowable Stresses continued. B
(A=2,1 Condults and Hydraulic Structures)

Reinforcing Steel . . Unit Stresses
Flexural members and web reinforcing . 24,000 psi
Compress lon
' Combined flexure and axial stress - - nfc _
Canprnssion, flexural members ' Co n times the

Compression in the
surrounding concrete

For splices use 30 bar diameters minimum for stressed reinforcing:
- steel carrying moment or direct stress, and 20 bar diameters for

other reinforcing steel. such as that carrylng temperatufe and

shrinkage st resses. , _

‘Shear stress shall be calculated tn ac:ordance wuth Section 1201
of ACI 31 8-63.

Anchorage requirements for reznﬁcrclng steel shall be as spec!fied
in Section 918 of ACI 318-63. ,

The wlnlmum -and maxlmum relnfarclng bar slze for cast-fn-p!ace '
- condults shall be No. 4 and No. 9, respectively. The clear distance
_ betwesn parallael bars shall not be less than the nominal bar diameter,
121/2 times the maximum size coarse aggregate, nor | inch, The
principal reinforcement shall be centered not farther apart than
3 times the member thickness nor more than 18 inches, Where con-
duit is to be constructed on curves, special attentlon shall be
given to steel detalls to insure that the spacing on the inside
of curves is not less than the allowable.

A-2 2 Bui!dtngg

Allowable stresses for buildings shall be as specified in the current
editions of the American Concrete Instutute's "Bullding Code Require=
ments for Reinforced Concrete' and the "Manual of Steel Constructlon“
of the American Institute of Steel Cons:ruct!cn.

Struct, Manp .



A=2 Allowable Stresses continued.

A2.3 Other Agencies

Where the structure Is to be constructed in the right of way of other
agencies, such as the Corps of Engineers, Railroad Companies, ete.,
the agency shall be consulted regarding their structural criterfa. In
general, all structures should be desligned in accordance with District
criteria, however, if these agencies have particular requi rements,
such as additional cover on steel, their criteria shall be followed.

Prior to submittal of the structéra} detalls for railroad crossings,
the method of construction {(i,e. jacking, open cut, etc,) shall be
approved by the railroad., The District will arrange for confarences
between the designing agency, the District and the railrovad companies.,
A3 toads |
A=3.}  Conduits _and'Hxér'auli‘c-.-Stmc;wes‘

A=3,1.1 Live load

l. Structures should, in general, be designed to withstand
‘loads Imposed by one H20=S16-4l4 truck as defined by the
American Association of State Highway Transportation Officials
(A.A.S.H.T.0.). One truck per traffic lane should be assumed.
Charts for the determination 6f these locads are included herein.

A=3.1.2 Earth Load

l. Vertical earth loads should be calculated in accordance with
HMarston's theory for loads on buried conduits., The project
soil report shall be reviewed to determine the probable in
place density of the backfill material. This shall be assumed
to be 85 percent of the indicated maximum relative compaction;
however, In no case shall the soil density be gssumed to be
less than 110 pounds per cubic foot.

2. Lateral soil pressures should be based on an equivalent fluid
distribution, The equivalent fluid pressure shall be equal to
one third the assumed soil density. This pressure shall be
increased whenever It is indicated the soil may contain -
substantial amounts of water.

Struct, Man,



A-3 Loads continued.

A=3,2 Bhildings

in general, buildings shall be designed for the loads specified in
the applicable building code. Ffor pump stations refer to loadings
specified in the District's Pump Station Manual. Proposed
loadings shall be approved by the District prior to start of
structural design,

A=l Econpmy_of Design

Sufficlient structural analysis shall be made to determine the economical
section. This shall include investigation of various helght to width
ratios, maximum span, proportioning of members, steel layouts, etc.
These are discussed In detail in the various sections herein.

Struct, Man.
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Section B

Computer Design

Be] em:‘-sn

The use of electronic computers for the product ion of structural data and
details is acceptable and encouraged., Where applicable it.is rcqgcstcd
that District programs shall be used. Prior approval must. be obtained if
a program other than a District program is used. :

Calculations for structyres carrylng railrcad loads are subject to the
approval of the railroad company Involved. The acceptability of designs
processed by a cnnputer shall be checkad with the coupany involved.

8-2 Prqg_ams Not Develqggd by the Dlstrtct

Programs developad by other agencies, engineering firms, or data processing
companies may be acceptab!e prcvndeﬂ the follownng procedure is comp]ned with.

1.  The Dlstrlct be consulted prior to the deveiopment or use of computer
programs for structural des!gn.m '

,.Z.-‘The program logic shall contain a routine that will result in
the economical section. v . 4

3¢ A Iistlng of the Source Program shall be submltted to the District
for review, _

4, The Program lnput for each strﬁciurn shall be brinted‘by tha
computer and submitted to the District with the final drawings.

5. The Program Output for each structure shall be prlnfad by the
computer and submitted to the District with the final drawings.

6. The following Is a 1ist of the items that shall be submitted for
a typical box conduit design, Similar items shall be sumitted
for other type structures, '
input or Calculated Values

8 Box width and height

b. Design cover

c. Pressure head

Struct. Man.



B=-2

8-2 Programs Not Deyeiopéd by the District continued.

d. Live Ioad type and magnltude in psf
(e.g. H20-516-4k, 245 psf)

e, Assumed thtckncsses, if any.
Outpqt Values
ae Required thicknesses
b, . AreaAéf Qtaei.required at critical sections
Ceo _Perlmnter'ef steel at‘critjcai'seﬁtions.
d. Unif Qheér_at éfft?cal se:tians; |
o Cutoff points and/or area of steel curves
. Bistribution steel.
| g. 'Number of longstudlnal bars.
h. Concrete and relnforcing steel-quantlties;
The District will review these programs and make an independent
check of the output. However a detailed check to insure the
accuracy of the statements and logic will not be made. It will be

the _responsibility of the desrgnlng ngency to resolve any s:gn:flcant
variance.

823 _District Programs

The Distriect has developed cnmputer programs for the structural deslgn
and check of the following reinforced concrete structures, Preliminary
write=ups for these programs can be found In pages $=107 to $~1h44,

1. Dcsign of single barrel box conduits.

.2, Check of single barrel! box conduits.

Struct. Man.



~B=3 District Programsiconttnued.

3. Design of doublé'barrel (symmetrical and unsymmetrftal) box
conduits, ' '

. Check of ‘double barrel (symmetrical and unsymmetrical) box conduits.

5. Design of rectangular channels.
6. Design of concrete pipe.

Computer programs developed by the District are available for use by out=
side agencies and private engineers, The District will not process the
data, however, listings of the program statements are available upon
written request. The use of District programs will greatly facilitate
processing of submitted plans by reducing our checking requirements and
elimination of the corrections the submitting engineer is required to make.

Inquiries regarding structural computer programs should be directed to
the &tructural Section, Design Division.

Several local commercial data processing firms have indicated they will
have District programs in their library. ' L :

8=4 Computer Checking

Structures will be checked through the use of computer programs where
available. Using submitted details as input, these check programs will
analyze the structure and print shear, bond and flexural stresses at
several critical points within the structure. If this data indicates -
Stresses are not within a reasonable tolerance of the specified allow-
ables, the plans wil)l be returned for redesign. To facilitate the
Preparation of the required input data and to expedite our check,
Structures shall be detailed in accordance with District nomenclature,
and where applicable, District forms shall be utilized. Several District
forms are shown on pages S 10C through 'S 102. These forms are available
for use on District projects.

Struct, Man.
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C-1

Section C

Drawings and Calculation Sheets

General

‘>1.

The designer shall be held solely responsible for the correctness
of all drawings and calculations submitted to the District. All

. work shall be Independently checked by the designing agency.

All calculations shall be on 8-1/2" by 11" sheets, computer
sheets or special tabulation forms, signed by the designer
and checker. All calculations shall be original or legible
coples of originals made by a permanent process.

In general, structures shall be detailed to not less than 3/8"

= 1'=Q" scale with sufficient details for construction purposes.
Where standard forms, typical sections of box condults, open
channels, arch sections, etc., are used to reduce drafting re-
quirements it Is not required that these to be scale. Details
shall be of sufficlent scale to permit a one-ha!f reduction with-
out loss of clarity.

Where several condults of the same type are to be used, it Is.
requested the structura! details be presented in tabular form.

An example of the prefered form for box condults and open channels
Is shown on pages S=100 to S=102 and the form for plpe condulfs
over 108 inches in diameter is discussed on page J-5.

The_concrefe and stee! quantities for box, open channel; and arch
sections shall be shown on the structural sheets. Quantities
shall be per linear foot of condult.

Struct.
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D=1

D=1

Section D
mt———————————

_ Stapdard Orawings -

General

The followlng crlter4a shall be the basis of setectlng the type of
standard structure to be utilized. Charts for this purpase are.
~shown on pages $~103 to S-IGS. - - "

D=2 Nanholes

The following crnteraa shall be the basis of se!ectlng the type of
manhole to be utilized,

Manhole No. ] (2-0 102)»

Main line = 3?' unstde dtameter or Iess. ’(Excébtlon'~ if

. the main line pipe downstream of the manhole is 36" to #2“ '
" 'inslde diameter and the main llne plpe upstream RE-’ 33" or:
less, use a Manhole No. 1. )

The maximum size lateral that may be brought into a Hanhoic No. }
s governed by the follow1ng' :

a. Refer to Standard Drawing No. Z-D 102 (PLAN) . The distance
from the outside of the lateral.to the inside face of the
end wall of the manhole, measured from the end ‘of the lateral
perpendrcu!ar to the end wall, shall be a mznimum of 6",

b, Refer to Standard Drawing No. 2-D 102 (SEC. A-A) The

distance from the outside (top). of the lateral to the
bottom of the 8" thick top of the manhole chamber, measured

vertncally from the end of the pipe, shall be a manlmum of
6" . -

If the size of the lateral, or the angle at which it is entering

" the manhole, is such that the above-specified minimum distances

cannot be manntalned then one of the follawlng alternate solutlons
must be used,

Struct.-Man.



0«2 Manhotes ¢§p§1nuad.

a. Provide a special structure,

b. Provide two standard structures, consisting of a Manhole
- No., | placed upstream or downstream from the .applicable
Junctlon Structure No. 2, or Transitlon St ructure No. 3.

Hanhcle No, 2 or Manhole No. b is nat app!lcable where the maln
line conduit is tess than 36 inches ln diameter,

2. Manhole No, 2 (2-D 184)

Maln line = 36M Ins{de d!ameter or larger. (Seé'exceptton for
Hanhol‘ No. 1. ) .

The outside diameteriof'the latera] must be less than or equal to
1/2 the inside diameter of the main line, If the upstream and ‘
downstream diameters of the manhole are not the same, the governing:
inside diameter of the main line shall be consldered to be that where
the extended center>llne of the lateral enters the manhole,

In no instance shall the inside diameter of the lateral to a Manhole
No. 2 be greater than 30", : _ ,

3. Hanhole No. b (2-0 113)

A Manhole No. 4 is used when a Manhole No. 2 is lnadeQuate. Maln
line = 38" inside diameter or larger ,

Lateral = 12" to 144" Inside diameter; however, the inside diameter
shall not exceed the inside diameter of the main ltne.

b4, Geaeral Notes for Hanholes

Laterals entering both sides of Manholes Nos. | and 2 are undesirable
for safety reasons and should be avoided wherever possible, Laterals
may enter both sides of a Manhole No. 4; however, the access shaft
shall be located on the side of the manhole receiving the smaller
laterai, and in addition, the length of the manhole must be such that
the lateral opening will not ipterfere with access to the structure,

Struct. Man,



' 0-3 Junctlon Structuras

" The followlng criteria shall be the basis of selecting the type of
junction structure to be utilized.

le

2,

3.

Junctlon Structure No. 4 (2-0 193)

Use a Junct;on Structure. No. h when the lateral, inleting into
a pipe conduit, is less than or equal to 24" inslde diameter,
The outside diameter of the lateral must be less than or equal
to 1/2 the inside diameter of the main. tine conduit. The pro-
longation of the axis of the lateral should |ntersect the axls
of the main line conduit. : '

Junctlon Structure No. 2 (2=-D 112)

Use a Junctinn Structure No..z when the outsnde d:ameter of the

lateral, inleting into a. plpe conduit, is greater than 1/2 of the

_inside daameter of the main line, or when the inside diameter of

the lateral is greater than 24'', However, the inside diameter
of the lateral must be less than or egual 3/4 of the ingide
diameter of the main }ine, and in addltton, must be less. than
or equal to 39:. : :

T3 the inside dtameter of the lateral 1s. greater than 3/“ of the
inslde diameter of the main line, or ‘If the Inside diameter of the
lateral is greater than 39", It will be necessary to use a
Transition No. 3 (2-D 188). ‘

Junction Structure No. 3 (Z-D 191)

Use a Junction Structure No. 3 when the inside dlameter of the
lateral into box conduits is 30" or less for reinforced or -
non-reinforced concrete pipe, and 60 Inches or less for

corrugated metal pipe. Use of this standard for Case | and Case 2
Is also limited to connections of laterals where the outside of the
connector pipe is a minimum of 12" below the sofflt and also a
minimum of 12" above the invert of the main line; further, the
angle of convergence shall be 45 degrees or greater.

Struct. Man.
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D=3 Junction Structures continued,

b, Junctlon Structure No, 1 (2D 189)

In general, Junction Structure No. 1 s used for connecting
laterals to maln line box conduits where the limitations listed
hereingbove preclude the use of Junctlon Structure No. 3. if
. the Inlet opening Is of such size that the opening does not -
fall below the top slab haunch and 6" above the invert slab
and/or angle A Is less than 30 degrees the structura! adequacy
of tha stmctnre shaﬂ he lnvestigated

] bt-Load Tab}es

D-‘Lén,d Tables for beslgn of Rcinforced Concrete; Pig_& (2«0 213.

Standard Orawings Nos. 2-0 213.1 ta 2-D 213.27, “D-lLoad Tables for
Design of Reinforced Concrete Pipe', shall not be inctuded in the
list of project dmings. Refer to page I-B

D=5 Design Pipe

Steel Areas for Reinforced Cancrete Pipe (2-D 214.1 to .6)

Standard Drawings Nos. 2«D 214,1 to .6, "'Stee] Areas for Reinforced
Concrete Pipe!, shall be ingluded in the list of project drawings
when applicable. |In additlon the pipe must be detalled an the

. project drawings. o . o

D=6 Subdramage System (2=D 295. .L, .2, ard 3)

Standard Drawings Nos. 2-D 295.1 to. o3, Subdramage Suystem for R. C.
' Réctangular Open Channel", shall be included in the list of project
drawings men applicable.

See discussion J.n Section R (Floor Slab Drams) , page R-2, for use of
this sf:andard :

D-7 Inlet No. 1 (2-D 265)

‘Standard Drawing No. 2-D 265, "Inlet No. 1", shall be included in the
list of the project drawings when applicable.

An Inlet No. 1 should not be used in watercourses subject to debris

flow; use an inlet structure incorporating a standard protection
barrier (2-D 261) for this conditien.

Struct. Man.



D=8 Subdrainage System (2-D 295.1, .2, and .3)

Standard Drawings Nos. 2-D 295.1 to .3, ''Subdrainage System for R. C.
Rectangular Open Channel", shall be included in the list of project
drawings when applicable.

See discussion in Section R (Floor Slab Drains), page R=2, for use of
this standard, '

D=9 Inlet No. | (z-b 265)

Standard Drawing No, 2-D 265, "Inlet No. 1", shall be included in the
list of the project drawings when applicable,

An Inlet No. | should not be used in watercourses subject to debris

flow; use an inlet structure incorporating a standard protection barrier
(2-D 261) for this condition.

Struct,. Man.
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Section E

: { Design Data

E-1 General

The design data for all structures shall appear on the project drawings.
This data shall include: Depth of earth cover, live load, if any, and
~allowable stresses. See discussion on pages J=5 and J-6 for additional
. data and notes required. for reinforced concrete pipe over 108 inches in
diameter, - -

St I’UCt . Man'
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Section F

Strucgqrgleths _

Ff!: General

The follawing nptes, as applicable, shall appear on the project drawlngs
in- the form presented below tagether wlth sach others as may be needed
~ on a partlcular project.. . .

F=2 General Notcs L

Design of the pipe shown hereon is based on the assumption the pipe will
be installed in accordance with Case 11l bedding as shown on Standard.
Orawing No. 2-D 177 unless otherwise shown. 'W' values shall be as. . .
specified on Standard Drawing No. 2=D 177 for Case |11 bedding, Notes
3(a), 3(b) and 3{c). If the ‘W' value at the top of the pipe is exceeded
the boddlng shall be modified and/or pipe of additional strength shall

be provided. The proposed modlficatuou shall be approved by the Dlstrict.

F-3 StructUral Notes

| Gcneral Notes (Al] Types of Structures)

1. Dlmnnsions frum face of concrete to s:eel are to center of
bar unless otherwise: shoum. - :

2. Concrete dlmanslons ‘shall be measured horizontally or verti=
cally on the profile, and parallel to or at right angles (or
radially) to centerline of conduit on the plan except as-
otherwise shown. -

- 3. All bar bends and hooks shall conform to the 1971 American
" Concrete instutute's 'Building Code Requiraments For Rcinforced
Concrete' Section 7.1,

4. Placing of reinforcement shall coaform to the 1971 Amerléan
Concrete Institute's ''Building Code Requiremgnts for Reinforced
Concrete’ Section 7.3. .

'~ 5. Transverse construction joints-shai! not be placed within 30"
inches of manhole or junction structure openings,

Strucf. Man.
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F=3 Structural Notes continued.

6. Transverse construction joints in walls and slabs shall be in
the same plane. HNo staggering of joints will be permitted.
Transverse construction joints shall be normal or radial to
the centerline of constructian, '

7. The transverse reinforcing steel shall terminate I=1/2 inches
from the concrete surfaces unless otherwise shown on the strug=
tnral.detalls, o o

8. Exposed cdgﬁs of concrete members shall be roﬁnded or beveled,
9. No splices in';ransverse steel reinforcement will be permitted
other than shown on the drawings without approval of the Engineer,
- No more than 2 splices will be permitted in any longitudinal bar
between transverse joints. Splices shal] be staggered,

10, Longitudinal steel shall be 1apped‘20 bar diameters at Splices.
Transverse steel shall be lapped 30 bar diameters at splices,

Additional Notes for Box Sections:

1. Longitudinal stasel shall be continucus and extend through all
- construction joints, L o

2. Unless otherwise shown on the drawings, transverse joint keyways
(1n both slabs and walls), as detailed for longitudinal keyways
at the base of the walls, shall be placed at the end of each

~ pour, but the spacing thereof shall not exceed 50 feet or be
less than 10 feet, Spacing may be decreased to avoid proximity
to inlets. All construction joints In bottom slab, top slab, and
side walls shall be in the same plane. No staggering of joints
will be permitted, .

3. Unless otherwise shown on the details, in curved seactions trans~
verse bars shall be placed radially., Straight transverse bars in
top and bottom slabs shall be spaced as shown on the typlcal
sections; spacing shall be at the centerline of construction for
single~barrel boxes, and at the centerline of the barrel on the
outside of the curve for multi-barrel boxes. Straight bars and

. L=bars in walls shall be spaced as shown on the typical sections,
with the spacing measured between the vertical legs of bars,

(Note: This note shall be modified as required to eliminate
any reference to sections not on the project; i.e,
delete all reference to multi=barrel box if there
is none on the project,)

Struct, Man,



F=3 Structural Notes continued,

4, At the begtnning and endtng of all pours, a complete curtain of _
main reinforcement shall be placed three inches from the transverse
construction joint, -

5. The vertlcal wall steel in Interior walls and in the Interior face
of the exterior walls may be spliced at the construction joint at
-the base of thﬁ wa%l. ‘The splice shall be 20 bar diameters in
length.,

6. The des!gn of box sections ldenflfled by a numerical value only
Is based on a width of trench equal to the ocutside width of the
condult plus 3 feet. When the cover is equal to 10 feet or {ass,
the trench width Is unrestricted. When the cover Is greater than
10 feet and the trench width is greater than the ocutside width of -
the condult plus 3 feet for a distance In excess of 10 feetf, an
alternate section shall be used as Indicated below:

" A. When the depth of cover Is ‘less “than 18 feet, secflons with
- +the suffix v shall be used.

: B,'-When +he dep+h ‘of cover Is greafer +han 18 feef and

1. the +rench width Is less than the ou*side width of conduit
plus 6 fee+ sections:with the sufftx "A“ shall be used.

2. the trench width [s greater than +he oufside width of
condul+ plus 6, sections with,the suffix "B"™ shall be used.

Struct, Man.



' Addi?iqﬂal Nofés.for Ooen Channe( ‘ectinns

';A

2’"

3.

Longitud:nal steel shall terminate two 'nches frcm cransverse

"construction joints,

Spacing of transverse joints sihall not exceed 50 Feet or be less
than 10 feet, measuraa along the cantarline of construction,
except as otherwise shown on the plan and profile sheets, Spacing
may be decreased to avoid proximicy to ialets,

Transverse joints shall be plazed at the juncrian of rectangular

open channel sections with closed conduit sections, The joint shall

not be keyed and shall have a 3/8" 1ayer of expansion joint
: material In walls aﬂd invert.

Atl rectangular open channal walls shall bc Fen~ed in accordance
with Standard Drawing Z-D 180

in curved Secttons, the maximum spacing of bars shall not exceed
that shown for the typical sections. Steel shall be placed radially
from the maximum spacing. ' '

At the beginning and ending of all payrs; a complete curtain of
main reinforcement shall be placed three inches from the transverse
construction joints.

Additional Notes for Cast~in=2lace Tunnel Sections

e

The concrete tunmel lining may be poured In the langest practical
section which will permit each section or portion of section to be
completed in one continuous operation. Transverse construction’
joints as detailed hereon shail! be placed at the ends of each pour.

Struc. Man.



F=3 Scructural Notes continued.

‘Where the langth of pour exceeds fifty feet, a dummy groove ribbon

of premalded contraction joint shall be placed at intervals not

'. exceeding fifty feét. The required transverse joints shall be

continuous and extend throughout the entire section and be in the
same vertical plane; i.e. at all locations where a transverse joint
is required in the invert slab, a transverse joint is requ{rad in

" the arch section and likewise a Joint in the arch section will

2.

3.

S5e

necussltato a joint n the invert slab,

.Longitudsnal steel shalt be continuous and extand through ali .

construction joints,

At the bognnnang and ending of all pours, a complete curtain of
transverse reinforcement shail be placod throe inches from tha :
transvorso construction joint, : : :

in Curved sectuons transverse steel shall be placed radially.
Straight transverse bars in the invert siab shall be spaged
as shown on the typical sections; spacing shall be at the

',centorllne of construction, - Curved bars on the unstde face

at the crown shall be spaced as shown on the ‘typical. sections; .
spacing shall be at the centerline of construction, The -~ =
maximum spacing of all other bars shall not exceed that shown :
for the typloal secttons. S :

in the event steel rib tunnal supports are used the Dlsfr;ct

reserves the right to eliminate extrados bars ahovc the top of
the footlng as noted beiow.u_

Rib_Spacing o Bors,to Bo:Elimjoateo
4*=0". and under 1 Bar per rib
Over 4'=0'* 2 Bars per rib

Additional Motes for Box Sections to be Jacked In ‘Place

The Contractor shall use jacking heads or load spreading beams
of such design and size as to spread the jacklng force uniformly
over the entire invert saction. ,

Struce. Man
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F=3 Structural Notes continued,

2.

3.

k,

1f the 1oad spreading device or jacking head selected does not
 permit the required 20 bar diameter extension of the normal

longitudinal steel, continuity may be maintained by doweltng from

the adjacent séction. '

The Ieadlng edge of the conduit shall be equtpped with a Jacklng
head securely anchored thereto. The length and details of the
Jacking head shall be subjett to the approval of the Englneer.

The use of guide rails, s!abs, cradles, etc, will be subject to
written approval by the Eng:neer. ,

Addi-tlonai Not~es for Deslgn Pipe

The fo!lowlng notes shall appear on the praject drawings where'
-applicable, _

i,

If the pipe design is based on Standard Drawings Nos. 2-D 21h4.1 to
2D 214.6 and the steel area values are: from the chart based on the
ditch condition with trench width ‘equal toc the outside diameter of.
the pipe plus 24 inches, the foliowing note shall appear on the
project drawings: , ‘

Design of the pipe shown hereon is based on Standard Drawangs
Nos, 2-D 214,1 to 2-D 214,6 {Case 111 bedding = ditch condition).
"W values shall be as specified on Standard Drawing No. 2D 177
for Case |l{ bedding, Notes 3{a} and 3{(c), If the "W value at
the top of the pipe is exceeded, pipe shall be redesigned per
‘Standard Orawings Nos. 2-0 214.1 to 2-D 214.6 {projection con-
dition = unrestricted treach width), or as otherwise approved

by the Distrlct.

If the pipe deslgn is based on Standard Drawings Nos, 2=D Zlb.l to
2-D 214.6 and the steel area values are from the chart based on
unrestricted trench width, the fallowing note shall -appear on the

project drawing.

Struct. Man



F=3 Structural Notes continued,

Design of the pipe shown hereon is based on Standard
Drawings Nos, 2-D 214.1 to 2-D 214.,6 {(projection
condition - unrestricted trench width). "W value at
" spring line of pipe shall be as specified on Standard
Drawing No. 2-D 177 for Case |}i bedding, Note 3{a).
W yalue at top of pipe may be any dimension,

3. If the pipe design is NQT based on Standard Drawings Nos. 2-D
214.1 to .6, an appropriate note stating the case of bedding,
earth load condition, and limits of W' values shall be noted
on the project drawings, - o : S

AddItional Notes for Cast-in-Place Pipe Construction

1. Junctlon Structures shown on the plans are for reinforced con-
~crete pipe. The following substitutions shall be made for
Junctions Structures for use with cast=in-place pipe:

a. A Junction Structure No, 4 (2-D 193) shall be replaced with
either a Junction Structure No. 2 (2-D 112) -or a Transition
Structure No. 3 (2-D 188).

b. A Junction Structure No. 2 (2-D 112) shall be replaced with
a Transition Structure No, 3 (2-D 188).

2. Standard Orawing No. 2-D 112, Junction Structure No. 2 when
used with cast-in-place pipe shall be modified to Include
concrete backfil| ! foot over the cast-in-place pipe.

3. At the end of all pours and at the end of each working day, the
contractor shall Install #4 dowels 24" long, 12-Inches into
the last pour at 12-inch centers around circumference of cast-
in=piace pipe.

" Struct. Man.
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Sgctjon G

Design of Box Conduits -

Economy of Des{gg

. Helght to WIdth Rat o -

Careful economic studies should be made to . ‘
determine the greatest economy of the entire storm dra:n.

. As an aid to determine the most economical ratic of: halght
'to span, where it Is possible to vary this ratio, a curve-
"Total Cost Comparison Curve for Rectangular R.C. Sections''
Is included (page $=21) showing relative costs for different

- .ratlos of height to span, assuming the unit ‘costs shown and

_a common - invart grade fur all ratios. This curve is mot- -~ =

. directely applicable where the soffit grade |s to be held,

. Where box and pipe alternates are specified, the height
of the box should, If possib!e, equal the internal diameter

- of the pipe. It le be seen that this. gives & relatlvely
econonlcal ratio of height to span. -

,2-‘fnaxlmuu Sggn >

-.Uhara the clear span of box condults exceeds 12'-0" a cost
study should be inltiated to determine the advisabllity of
using additional cell(s) with shorter spans. As an aid to
determine the maximum economical span, a curve showing span
 vs, cost Is Included (page S~22). As noted, this curve Is based .
~on the analysis of boxes of one height anly. Therefore, :
careful judgment is rcqulred to determlne If the curve ts
’ appllcable. . . , _

Struct. Man.



6-2

G-1 Economy of Design continued.

3. Length of»Reachl

It Is considered desirable for economy of concrete and steel to change
concrete thickness and reinforcing for a particular cross section at
about two-foot Increments of cover where the depth of cover Is varying
gradualiy. The max!mum varliation in cover should not, In general,
exceed 4 feet for a glven section.. Small changes in interior area
should be avolded, but where necessary should be made by varying

the helght rather than the width of the box.

G~2 Method of Design -

Box condults shall be designed, .In generai, for the dead welght of the
structure, and vertical and horizontal earth load together with the
combination of vertical live load, horizontal live load, internai water
pressure and uplift pressure wich glve the greatest stresses In the
various parts of the structure. Box conduits shall be checked for
construction loads as discussed on page G-11. Orawings showing loading
conditlons to give maximum stresses In box conduits are included (pages -
S-17 to $-20).. Design sections shall be shown on the drawings and shall -
~be Identifled by numberical designations. . : - ;

When the cover on a box conduit exceeds 10 feet the design shall Include
provisions for wide ftrenches resulting from construction operations.
These sections shall be Identified by the same numerical designatlons
plus a letter suffix. (See page. G=8), no v '

Closed conduits shall be designed as rigid frames. Shear determination
and Moment Distribution shall be based on center line spans, In
analysis where the members are assumed tp be of constant cross-section,
the stiffness of the invert slab shall be calculated using the thickness
at the center of the span. Design moment shall be that at the face of
the support, Correction of moments from center line to face of support
shall be based on the assumption that the variatlon in shear between the
face of the support and the center line Is linear. Ffor design, the
max{mum shear shall be considered as that at the section a distance,

d, (d = effective depth of the member, do not include depth of haunch)
from the face of the support., Axial thrust shall be considered .in the
design of the walls but not in that of the top and bottom slabs.

In determining the negative steel in the bottom slab, credit shall be
taken for the additional I-inch depth at the walls due to the [nvert
drop. Where nominal haunches, 4 to 6 inches, are used in construction
of the conduit, they shall be neglected in all phases of the design

such as in calculating unit shear, bond, area of steel and stiffness

of members. In large structures where structural considerations
indicate substantial haunches are required, they may be considered

in the design.
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G-2 Method of Design continued.

Where box conduits are of relatlvely short length, such as are used
for channel crossings, and the centerline of the roadway is not normal
to the center line of the channel, a skew analysis Is required. The
angle of skew is defined as the angle between a line perpendicular to
the roadway center line and a line parallel to the supporting walls, =
The modifled skew angle is the angle of skew in a place tangent to the .
" neutral surface at any section. In slab analysis the modified skew
angle is equal to the skew angle. In vertical wall analysis the
modified skew angle is equal to zero. The method of skew analysis
shall be as presented in Paper 2474, ASCE Transactions, Vol. 116,
1951, titled "Practical Design of Solid Barrel Reinforced Concrete
Skew Structures'* by Bernard L. Weiner. Under this method the sample
section for rigid frame analysis shall be taken perpendicular to the
center line of the conduit. Basic moments, thrusts and shears are
determined for this right angle section., Design moments, thrusts and
shears are cbtained by multiplying the basic. moments, thrusts and
shears by the square of the secant of the modifled skew angle. In
‘this method of design the stee! is placed parallel to the center llne
of the. roadway. . :

'Edge beams shall be provuded at the termunation of all cast-in-place
box conduits. Edge beams shall also be provaded where traffic requnre-
ments are such that skewed constructlon JOlntS wlll be requnred

Moments anduced in restrained structural members due to temperature
variations or changes in moisture content of the concrete shall be
considered, - The temperature variation shall be assumed as a 30 degree
F. rise and a 40 degree F, fall. When utilizing these forces, the
basic allowable stresses are increased by one third,

Temperature variation is not considered to be a major factor in the

 design of conduits with a significant depth of earth cover or in
culverts of short length where the top slab is exposed, such as at
street crossings, and need not be considered.

Where a large portion of a structure is poured at one time shrinkage
will be realized. Where the resultant stresses are high, consideration
should be given to utilization of details that will prevent these
stresses. For example, by leaving a small portion at the span center

as a final pour, the effects of shrinkage are greatly reduced or
practically eliminated.
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E-Z'Hethed of Design continued,

Hhere the

structure is subject to unbalanced lateral loads a

sidesway anglysis is required. This is not intended to apply to the
normal trenach instaliatlun where unbalanced loads result from live .
load application. o : '

6=3 Vertlgal-Lpads S

8=3.1 Live load

G‘3.i l

Htghway Loadlgg

Box

condu!ts shall be designed for one H20-Slﬁ-kh truck per

lane except where passlng beneath raalroad tracks. .

1.

2.

‘For box COﬂdUitS where the earth cover is 2'-11" or less,
whee!l topds shall be distributed on the top slab in .
accordance with A.AJS.H. T.0. 1.2.3. and .impact shall be

added in accordance with the provisions of A.A.S.H.T,0. :
1,2,12{(c). for culverts; l.,e., 30 percent for 0’ to 1'-0'
cover, 20 percent for 1'- 1" tor2'«Q" cover, and 10 percent
for 2t=1" to 2'-11% cover. One standard H20-S16~44 truck
per lane shall be considered oh the structure and placed

30 as to produce maximum positive and negative moments
or shear. Ffor spans 12 feet or less, a single wheei load

centered on the span is consndered suffttuent.

Where the cover is over 2'-11" but not greater thaﬁ 101,
the wheel loads shall be distributed through the fill to

the top slab in accordance with the followlng equations:

Struct, Man.

Transverse (with reference to the t ruek) spread
of wheel load = 1.2+1,6F

Longitudinal {with reference to the truck) spread
of wheel load =~ 1,5+1, SF

where F = depth of fill over box in feet,



G-5

G-3 Vertical‘Loads :
(6=3.1.1 Highway Loading)

" The fnllownng tabulated pressures apply for covers of three
feet and over: _

TABLE QF VERTICAL LIVE LOADS

| Cover “F"_'-f<wheel Load L L. Pressure on Top Slab

Fest ~ __ Kips psf
3 16,0 B 489
4 _ T 16.0 S } 34
5 16.0. 23k -
6 16.0 B 182
-8 16,0 . I ..[jguf;x
-9 16,0 . 199
10

'16.0 s 0 8h
These Valueé inclhde'the‘effect of overiapping wheel loads.

Nheel loads shall be dlstrihuted to the bottnm slab as
‘ follous for covers of IO feet or less‘

Transverse {with referencg to the truck) spread of
wheel load = 1.2+1,6F+H for traffic pardallel to main
reinforcing
= 1,2+1,6F for traffic perpendicular te
main revnforclng :

Longitudinal (wlth reference to the truck) spread of
L'wheel joad = 1,5+1,5P+H for traffic perpendlcular
: . to main reinforcing
= 1,5+5F for traffic parallel to main .
reinforcing : '

where F = depth of fill aver box In feet and H » height
of box from invert at base of wall to soffit,

The effect of overlappnng whee! loads shall be taken
into account.

Struct, Man,
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G-3 Vertical Loads continued,
(6-3.1.1 Highway Loading)

Charts for H20 truck loads on invert slabs are included
(pages S=3 to S-3). For covers from 0' to 2'=11%, charts
are Included for the conditions of traffic parallel and
perpendicular to the main reinforcing in the conduit.
In general, the maximum value of the two conditions shall
 be used., However, where the length or location of the
conduit s such that traffic flow is possible in one
direction only, the applscablg condition shall be used,

4, wWhere the cover excaeds 10 feet, the effect of truck loads .
en box ¢conduits shall be assumed to be negligible.

| ¢-3,._l.z Rai 1 road toading

, Condul+s passlng under rallroads sha!l be designed in accordance
with the requlrements of the.particular rallroad. In general the -
_mrnimum design loads are as follows:

‘Railroad R Coqper Loading
Atchison, Topeka and Sanfa Fe | E 80
Southern Paciflic i E 72
Unijon Pacltic ) ' E 72

Cooper E 65 leading may be: used under Indus+rial spur and connect Ing
tracks under jurlsdtc+ten of Union Paclfrc Raliroad Company.

A set of curves is Included showlng railroad loads at varlous
depths ‘of fil! for Cooper's Ioadlngs {pages S-10 to S=16),

6-3.2 Dead Load

G-3.2.1 Dead Weight of Structure
~ The unit weight of concrete shall be taken as 150 pcf,

E:}.Z.Z,_Dead Weight of Overburden Soil

Earth loads shall be calculated using formulas derived by Marsten
for load on buried conduits. The design unit weight shall
ordinarily be taken as 110 pef. This is assumed to be the actual
welght of compacted backfill. Where soil analysis and judgment
‘indicates that the actual unit weight is significantly greater,
the design unit werght shall be increased accordingly.

Conduits shall be designed for the appropriate loading condition
shown below and shall be detailed on the drawings.

St ruct, Man.



G-3 Vertical Loads continued, = -
. (G=3.2.2 Dead Weight of Overburden Soil)

l. Trench or ditch conditlon (Refer to Wide Trench page G-B)
W CyamaBy? L o
2. Negativa pra;ectlon (Refer to Transntion Depbh page G~9)

Thls is the condltnon where the condurt is installed in

a relatively narrow trench of such depth that the top

of the conduit is below .the adjacent natural ground surface
and then covered by an embankment which extends above this
grouﬂd level,

W= Cn.w Bd.B'd :
3. Posttnve proJectlon

This ‘is the condition” where the top of the condu:t projects
above the surface of the natural ground and then is covered
with an embankment. - This condition is also assumed for cal-
culation of loads on: those conduits which are Installed in
trenches wider than one and one-half to three txmes the
overall wadth of the condult.-~ : -

4, Imperfect ditch conditlon

Thas is a method of censtruction in which the SOII on both -
sides of the conduit for a distance not less than twice its
width on each side, and a-distance not less than the height

of the conduit plus one foot above its top is thoroughly
compacted. Then a ditch is dug in the compacted fill by
removing the prism of material directly over the conduit.

The ditch is refilled with very lcose compressible material,
after which the embankment is completed in a normal manner.

The method is economically justified only in the case of -
relatively high fills, This method is generally not acceptable
to the District and will only be approved in special situations.
It is requested the District be consulted prior to begtnncng

a detailed design using this method.

Struct. Man.
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G~3 Vertical Ldads continued,
(G=3.2.2 Dead Weight of Overburden Soil)

5. vide‘Tren¢hes_

If a trench or subtrench is widened progressively, other
conditions being unchanged, the fill loads does not
~continue to_Increase according to trench conditian,

W= Cqw, B2 but reaches the limiting value of

W » C;.u.ﬂcz,as in the positive project condition.
The trench width at which this limit Is reached |s
known as the "Transition Width", and any increase.

- In width beyond this does not Increase the load on the -
conduit. When the trench wldth |s known and 'is approx-
imately equal to, or greater tham, 1~1/2 times the =~
outside width of conduit both the trench and positive
projection conditions (r g=1.0p « 1,0) should be

‘checked. If the load injtcated by the trencgh formula

. exceeds that indicated by the projection formula, the

~ design load shall be the latter. - '

When the trench width Is unknown, as [n most.cases
and the cover s greater than 10 feet additional
structural sections shall be Included on the drawings
as outllned below: , o

A. Depth of fl1l Is greater than 10 feet but less
than 18 feet: L E L

1. Add a sectlon for the transition width.

g {positive projectlion, p = 1). Trench width
is unrestricted. Section Ideatiflcation
shall be the numer!c dasignation for the
trench condition plus the suffix "B,

B. Depth of fI11 s greater than 18 fest.
1. .Add a section for width of trench equal
to +he outside width of the conduit plus
6 feet. Sectlon Identification shall be

the numeric dezignation for the trench
condition plus the suffix "A™,

2. Add a2 sectlon for the transit+ion width,
See A.1. above, :

Struct. Man,
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G-3 Vertlcal Loads contmued.
(G-3.2.2 Dead Welght of Overburden SOll)

6. Trans:.tlon Depth

In an. enban)ment condition a positive pro;ectmn installa-
- tion is assumed if the natural ground surface is at or
below the top of -the conduit; a negative projection >
installation is assumed if the natural ground surface is
above the top of the conduit. - A load calculations for a
given condition would indicate a very high differential .
if the assumed natural ground is varied fram the top of
conduit to a relatively small distance above. 1t is not-

- felt this is realistic; therefore, the positive projection
condition should be assumed for load calculations where the
conduit is in an embankment and the natural ground surface

“is less than a depth equal to one-half the he:.ght of condult
above the top of- the condult. - L :

Definitions |
“H= Helght of flll measured from the top of oonduit, in feet. o

W = Load per foot of length of oondult, in pounds per foot.

Cd = Load ooeff1c1ent for the trench cond:.tlon, abstract number, based
on ratio of H over Bd. See curve on page S-1l. :

Cn = Load coefflc:l.ent for the negative pro;ectmg oondJ.tJ.on and mxperfect
trench, abstract number based on ratio of H over Bb. Seecurve on .
page’ S—2. . : . ' e

Cc = Load coefflclent for posulve projectmg conditions, abstract number
based on ratio of H over Bc. See curve on Page S5-2. _ :

W= v'I'he design unit weight of the fill material, in pounds per cubic fcot.

Bc

]

Overall width of the conduit, in feet.

]

The width of the trench, measured at the top of the conduit, in feet. -
For box conduits use Bc + 36", except as 1nd1cated in B.2. under w1de
‘trenches. .

B4

B'd = Bd-0.67, for Bc = 33 inches or less
= Bd~-1.00, for'Bc greater than 3‘3 inches

The positive projection ratio. In case of positive projecting conduits,
.the projection ratio is equal to the vertical distance between the top
of the conduit and the natural ground surface adjacent thereto divided
by the overall width of the conduit.

o]
It
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G-3 Vertical Loads contlnued. |
(G=3.2.2 Dead Welght of Overburden Soll)

p' = Projection ratio for negatlve projection and Imperfect ditch conditions.
In the case of negative projecting conduits, 1t is the vertical distance
between the top of the conduit and the natural ground surface adjacent
thereto divided by the width of the trench. In the case of imperfect
. diteh condults, it 1s the distance bétween the top of the condult and the
‘ Surface-ef the first s?age.compacfed fill dlvlded by +he width of the trench.

‘rsd; “The se++lemen+ ra+io. For ord!nary soll foundafions use:
| +0 7 for posi*lve prOJec+lng condul+s |
-O 5 for. negaflve proJecftng condulfs and the Imperfec+ dlfch condition.
K =vThe ratio of ac+lve hor lzontal pressure at any point In the fili to the
- vertical pressure which causes +he active horizontal pressure, abstract

number.

u = The "Coefflclen+ of Inferna! Frlcffon", absfracf number.

u' = The "Coefflclen+ of Slidlng Fricficn", absfracf number.

Ku = 0.150 shall be used for ordinary cenditlons.

0.110 for saturated clay

0)130 for claf

#

0.150 for saturated top soil”

M

0.165 for sand and gravel

0.193 for granular ma+erlals without cohesion

G~3.3 Other External Loads

Yertical loads due to existing or proposed structures, such as bulldings,
abutment, etc., shal! be considered In the design of box conduits.

G-4 Horlzenfal Loads

G=4.1 Live Load

Herizonfal loads due to highway and railroad loading shall be considered
In the design of box condults. Curves are included for lateral H20-516-
44 truck loads and raliroad loads (pages $=3 and S=11 to S=13).

Struct. Man,
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G-4 Horizontal Loads continued,
G-# 2 Dead Load C

Box condui+s shall be des!gned for active horizontal earth pressure based
- on the Rankine thecory. The Rankine K" shall ordinarily be taken as 1/3
This criteria shall be used except where a solls englneer, because of
extreme conditions, recommends a different value. For extreme conditions
lateral earth pressure may exceed 100 pect equivalant fluld pressurse.
Speclal consideration shall be given where expansive soils are encountered.
Where lateral lcads may vary or are time dependent It may be necessary
vTo :se a ccmposlfe sec+ion based on both maximum and minlmum horizon+al
oads. .

664.3 .ﬁther:Extgrnalebsds'

Horizontal loads due tn’existing or proposed structures, shch as
buildings, abutments, etc., shall be- consfdered in the design of
- box conduits, - ' _

G=5 lnternal water Pressure )

Internal water pressure shall be calculated for the conduit flowing just
full in combination with other loading conditions at standard allowable
unit stresses. An additional structural analysis shall be made if the
hydraulic gradient is substantially above the top of the conduit., The
hydraulic gradient shall be assumed at the maximum elevation possible,
This analysis shall be made using the following loads: pressure due to
the hydraulic head from the soffit of the conduit to the hydraulic
gradient, the Internal water assuming the conduit flowing just full,
the dead weight of the structure, and vertical and horizontal earth
loadings. For this loading condltlon the allowable stresses. may be
increased by nne-thtrd.

G-6 Constructnon Loads

Structures shall be checked for loads sustained during construction.
Stresses for temporary construction loads should not exceed fs = 36,000
Pes.l. and fc = 2,700 p.s.}. In particular, the loads resulting from
flooded backfil1 to the top of the conduit combined with the dead welght
of the structure shall be consndered

G=7 _A]lowable Stresses

Allowable stresses shall be as listed in Section A, except as modified
hereinabove for temporary loadlngs.
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G-B Thlckness.of Members

The minimun thickenss of vertical wails shall be eight inches where
two curtalins of steal are used and six Inches where one curtalin Is
used. -

The mintmum thickness of top slabs shall be six and cne=half Inches.

The thickness of the invert slab shall be measured at the center of

the span. The minimum thickness shal! be seven Inches and shall be
. Increased by an amount equal to the 'sum of the Increases of the steel
~ clearances Indicated balow for the top of the invert. ' o

G-9 Steel Clgarances
Steel ciearances_should be shown on the pkoJecf drawings from the
center of the bar to the face of the concrete. $ald c¢learances
shall not be less than the following distances:
Top stab and side walls, Insidé and outside - 2 Inches =
Bottom of Invert siab - 2-1/2 Inches .

 'T§p 6f lnverf»slab - in accdrdénce with +hélforlowfng table:

VeleIfyffps;.- o Cleéranceéfn. . "Concrete Mix:
<5 300 560-C-4,000
5t020 . 3.0  610-8-4,000

20to40 - 35 - 680-8-5,000
| > 40 Not alléwed without prior District appro#al.

Where concrete Is subjected to the action of sea water or harmful ground
water etc., all clearances shall be increased 1/2 inch, Where there is
appreciable debris In the flow the ctearance on the top Invert steel
shall be increased 1/2 inch for vetocities greater than 5 fps.

That portion of the steel clearance greater than 3 inches in the Invert
shall be considered as sacrificlal and shall not be used In the design

of the steel In the opposite face. The concrete mix shown In the above
-table applies to the invert only and shaii be shown on the pians. Debrls
In the flow may require a richer concrete mix. This will be determined
by the Materials Section of the Contract Administration Diviston. . In-
creased concrete strengths shall not be considered in the design of the
section.

G=10 Steel Pattern

In general, transverse reinforcement for single barrel -boxes should
consist of straight bars in the Inner faces of the top and bottom
slab and side wall, L-bars running from the outer face of the top

Struct. Man.
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G-10 Steel Pattern continued,

slab Into the outer face of the side walls and resting on the bottom -
construction joint and lapping with Lebars cont inuing into the outer
face of the bottom slab. Alternate top L-bars should be cut off If
possible. An optional! 20 bar diameter lap shall be indicated at

- the base of the wall for the vertical reinforcement in the Interior
walls of multiple boxes and in interior face of the exterior walls
for all boxes, It is preferred that bars be spaced on a common
spacing or a multiple thereof, but non-uniform spacing may be used
if economy is thereby affected. in multi=barrel boxes, excesslvely
long complexly hent bars should be avotded if poss!hle.

G-Il Loqg_;udinal Relnforcement

- Longltudlnal relnforcement shall consist of #4 bars at 18" centers in
each reinforced face of slabs and wall except where the top slab is
exposed or the conduit is limited to length and serving as a channe!
crnsslng. In this and other cases where appreciable temperature -
variatlons can be anticipated, -the longitudinal reinforcement area
in each exposed face shall be equal to 0.001 of the cross sectlonal

_ concrete area but not. less than #4 bars at 18" centers.  Longitudinatl
steel shatl be contlnuous through Joants. : : . s

G-lz Dtstribution Steel

When the dasign cover is 2'=11v or less, distribution steel shall be

placed In the top stab transverse to the main reinfor¢ing., The amount

of distribution steel per foot of slab width including normal longitudinal
reinforcement shall be equal to the percentage of the transverse reinforcing
steel required for posltfve moment in the top slab as glven by the formula

,Percentage - .100 Maxlmum 50%
u S
where S equals the centarltne span of the slab in feet,

G~l3 Ffliets and Invert S}ope

Fillets shall be placed at the Junction of vertical walls and top slab.
These fillets may be either W' x L' or 6' x 6", at the Contractor's
option. These are nominal fillets and shall be incorporated in all
sections., Larger fillets may be used if structural requirements so
dictate,
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G-13 Fillets and Invert Slope continued,

There shall be a one=~lnch drop from the base of the vertical walls
to the .center of the invert for Inside widths of 20 feet or less and
a two=inch drop for widths greater than 20 feet, unless a low flow
channel in the center of conduit is used. Low flow channels are
limited to special conditions. Their use shall be approved by the
District prior to the structural design of the box conduit. RN

G=14 _Construction Joints

Construction Jbiﬁt.detéfl;-shall be shown on the préject drawings,

Optional longitudinal construction joints at the top of the vertical
exterior walls shall consist of a Stepped key to take shear from

- exterior lateral loads and shall be two inches high and located
in the center of the wall. Longitudinal construction joints at the
bottom of the vertical exterior walls shall be formed with keys l=inch
deep and one~third of the wall thickness in width centered in the wall,
The bottom wall jolnt shall be located b inches to 12 inches, at the
-Contractor?s<option,_above the top of the invert slab (see construction
joint details on page §$-23). Longitudinal construction Joints at the

- top and bottom of vertical iInterior walls of multi-compartment box
conduits shall be roughened jolnts without keys; the top joint shall
be optional, Where box structures are to be jacked, longitudinal joints
shall be keyed to resist Jacking-forces (see details on page §5-23),

Transverse construction joints shall be formad with keys one=inch
deep and one<third the member thickness in width centered in the
member. Transverse construction joints shall be spaced not more
than 50 feet nor less than 10 feet and shall be in the same plane.

If the box conduit is subject to the action of sea water, the con~
struction joints must be sealed with epoxy. Special longlitudinal
and transverse constructjon Joint detalls will be required.

If the box conduit is designed to withstand pressure head, water
~5tops shall be incorporated in the construction Joints, S5pecial
longitudinal and transverse construction joint detalls will be

required,
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angrg;e qX'Ebhduits

G-15 Design Tables and Charts for Single Barrel Reinforced

Standard Drawings Nos. 2-D 236.1 to .14, "Design Tables for Reinforced
Concrete Box Conduits' (pages $-23 to $-36), may be used for design so
long as the loading conditions shown correspond to those of the box
to be designed. The standard is Intended as an aid to the designer
only; it should not be included in the. list of Standard Drawings- for
a project. If concrete thicknesses are increased because of high -

- velocity, sea water, etc., the lengths of the reinforcing bars, and
concrete and steel quantities indicated in the tables must also be
correspondingly increased. ) L

A structural detall of the box conduit shall be shown on the project
drawings. Where several box sectlons are to be used, a typical box
section shall be detailed on the drawings, and the data for the box

. sections shown in tabular form. See pages $=100 to 5~101 for example.

G‘-.‘.l.ﬁ_ A Windaws.

tn multi-barrel boxes,.windows should be placed in interior walls as
required to equalize flows; however, the interval shall not exceed
500 feet. Standard Drawing No. 2-D 205 applies within the limits
given on the standard. Designed windows should be 5+feet wide and
as deep as possible. e S ' » -

G417 Access Stfué:ufgs:

The District reserves the right to require that access structures to
permit the entrance of vehicles dnd/or equipment be provided where the
conduit is equal to or greater than an 84~inch diameter pipe orf box
equivalent. The need for an access structure will be determined by
‘the District when the preliminary plans for a project are submitted,
and the designer will be required to make the necessary changes, if
any, on the final plans. o : I ‘

Details of a typical access structure are available as an unnumbered
design aid and will be forwarded upon reguest.
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B-)B Box Conduits to be Jaekéd_

6-18.1” Gencra!

In general, jacklng of bax condunts should not be speciflad
where the cover is less than 6'=0%, |n addition the cover -
shculd also be at least 1/2 of the cveral | heiaht or width,
whlcnevcr is greater, whcn Jacklng under railroads.

Prior to spectfylng long reaches of boxes with substantial craoss .
sectional area to be jacked under railroad tracks, the cost of
trestle constryction in comparison to jacking costs should be
investlgated, Trestles are designed and constructed by the
railroad company. Therefore, the designer shall obtain the -
estimated construction cost from the railroad company concerned,

in meny cases it is possiblg ta close tracks for a short time or

even a weekend, I[n this case the possibility of precasting the
- box condult and sliding or 1ifting it into place shall be.

Investigated. This procedure s cnn;iderably less expensive
“than jacking. S o -

Where conduit is to be jacked under existing rallroad tracks,
the minimum jacking distance shall be fifteen feet on each side

" of the center line of the tracks measured norma] to the tracks,
with the exception of the Union Pacific tracks where the minimum
distance shall be ten feet, At crossings where there is a possibility
the conduit could be constructed in open cut, or where the cover Is
less than six feet In jacking situations, the designer shaltl
contact the railroad to clarify the method of construction prior to
submitting the preliminary plans to the Dlstrlct..

Where box conduit is to be jacked in place a-reinforced ¢oncrete pipe
alternate shall be specifled where pipe of sufficient diameter is
available, Large diameter pipe Is usually more economical than

box conduit In such installations due to the high cost of deadmen

and sliding slab requirements for box conduit.

Provision shall be made for jacking excessively large double boxes as
two single barrels snde by side.

The entire reach of box condult to be jacked must be constructed prior

to the start of the jacking operation; therefare, a relatively lqng
straight reach must be available for construction of the jacking pit.
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G~18 Box conduits td be Jacked continued,

CG=18.2 Relnforcement

The leading and trailing 5 feet of all box sections to be jacked
shall have additional transverse and longitudinal reinforcement, The
cross sectional area of longitudinal steel In each face of all members,
except interior walls of multiple boxes, shall not be less than 0,002
times the gross concrete area for the leading and trailing five feet

~ of the box conduit, This steel shall be tied. In addition, the cross
sectional area of transverse steel in each face of the slabs and ex=
terior walls of box conduits to be jacked shall not be less thanm 0,002
times the gross concrete area for the lead!ng and tranling five feet,

G-18.3 Structural Notes -

All drawings indicating box conduuts to be Jacked sha}l contain the
following nates. :

1. The Contractor shall use jacking heads or 1oad spreading beams
of such deslign and size as to spread the Jacknng force un:formly
over the entire invert section, ,

2. If the load spreading device or jacking head se1ec:ed does not
permit the required 20 bar diameter extension of the normal
longitudinal steel, continuity may be malntalned by doweling
from the adjacent section.

3. The leading edge of the conduit shall be equipped with a jacking
head securely anchored thereto., The length and details of the
Jacking head shall be subject to the approval of the Engineer.

4. The use of gulde rails, slabs, cradles, etc, will be subjeﬁt
' to written approval by the Engineer. -

Gfls Compqter.?rograms

Refer to Section B.

As discussed in Section B, the District has developed a computer program
for the design of reinforced concrete box conduits, This program is

based on the criteria given in this section with the exception of the
steel clearance on the top of the invert slab. This parameter must be

overridden in the input until the program is rewritten. Refer to pages
$-107 to $-117 for a write=-up for this program. '
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.Refer +o Sec+lon c.

Reinforced concrete box condults be de+al!ed in accordance with District
practice; when numerous sections are required they should be tabled. Refer
to page 5-100 for an example of standard detall and form. Coples of this
on District sfandard size drawfng sheet are avallable for all Dls?rtc+
projecfs. : . .

Al drawxngs' shall Include ali .app!léab(é_ -no+es Ifsted_in Section F.

Struct. Man
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Section H

Design of Tupnel Sections

ij Gcnerai

Two methods of constructiﬂn shall he glven cons!dera:ion. Qne,
placlng of a precast pipe. in tunnel; two, pouring of a ‘cast=in~place
section. WIithin the range where precast plpe of sufficient hyérauilc
© capacity is available, the project drawmgs shouid indac.ate both
o alternates._ ‘ v o SR

Prior to the desngn'of cast-in-place sections a careful study:
. should be made to determine the most economical size and shape.. -
The study shduld include a survey to determine the shape and size
- of forms, shields, and exgavating equipment avaflable. For a
given internal diameter [t s not econémical to.vary. the concrete
thicknesses unless very long reaches are involved. Where loads vary
~ significantly in relatively shart tunnels the outside dimensions: '
should be manntatned and the area of reinforcing steel varied.
The project drawungs shall include at least two alternate cast-
in-place sections: One of circular interior and exterior shape ”
and one of horseshoe 1nterior and exterlcr shape. e

Vertical and latefal loads for tunnel design shall be established by :
a soil engineer or geologist. It is recommended these loads be v
submitted to the District for approval prior to start of the struc-
tural. design. The material on earth loads given helow is general and
should be modified If it is not supported by data obtalned in the ‘
project sotl report, : iy

H-Zlgfrec;st Plpg'Alternate

l. Pipes 108 inches in diameter and under shall be designed in
aceordance with Section I, '"Design of Relnforced Concrete
Pipe 108~inch in Diameter and Under'*, except vertical earth

. loads shall be as specifled- herslnbelew for the cast~in-place _
tunnel section a!ternate. o

Load factor of 1.8 shall be used in determsning Deloads.

2, Pipes over lOB-inch in d!ameter shall be designed in accord-
ance with Section J, '"Design of Reinforced Concrete Pipe
over 108=inch Diameter" except vertical earth loads shall
be as specified hereinbelow for the cast-in=place tunnel
section alternate.
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H=3 Cast-in-Place Sectlon Alternate

- H=3,1_Method of Design

1. The design In general shall be based on the assumption that +he

2.

. height.

system is semiflexibie and that passive pressures develop as’

the system deflects. The passive pressures shail be assumed to .
be proporticnal to the horizontal deflection and shall be based .
on the modulus of subgrade reaction as determined by the soii
enginesr, The method of design may be any recognized publlshed
method efther emperical or theoretical, such as that described In
the publication "Determination of Lateral Soi! Pressures and lt+s

- Effect on Tunnel Systems™ by M. A. Drucker or may be based on a

series of spring supports with spring constants based on the ,
modulus of subgrade reaction. In any case the decrease in vertical
height shall not exceed one-half of one per cent of the design

Where passive pressures cannot be adequately determined.or reiled .

~ upon or In other Instances where the design engineéer deems appro-

priate the design shall be based on the elastic theory and the o
method of anatysis shall be that prescribved In PAnalysis of Arches,
Rigid Frames and Sewer Sections® publication §T=53 of Portland -
Cement Association; or the so-called "Method of Indeterminate
Structures™ as described In "American Sewerage Practice, Volume
I" by Metcalf and Eddy. The design method selected should be . -
discussed with the District before beginning the design. ‘

‘Analysis for the following cases will be required,

a. The dead weight of the structure, ahd.fhe>vert1cai and
~ horizontal earth and live loads noted hereinbelow, .

bs The dead weight of the structure; the vertical and -
horizontal earth and live loads, and the internal
water pressure assuming the conduit flowing just full.

€. |f the hydraulic gradient Is substantlally above the top
of the condult, an analysis shall be made using the following
loads: Pressure due to the hydraullc head from the soffit
of the conduit to the hydraullc gradient, the internal water
-pressure for the condult flowing just full, the dead weight
of the structure, and the vertical and horizontal earth loads.
The hydraulic gradient shall be assumed at the maximum
elevation possible. For this loading condition, the
allowable stresses may be increased by one-third.

i o e A —
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He3 Last=in=Place Section Alternate continued.
(H—3 2.2 Dead Load)

'H'3Q2' Vartical»Loé&s

He3.2.1 _Live toad

As i!stzd for box conduit deslgn (pages G-h to G-IO).V

Te Ne{ght of Structure R _ ,
| The unlt waight of concrete shall be taken as 150 pcf.. |

2. Earth Loads

;The deslgn unit welght of earth for cast-ln-place sectlons
for tunnel shall be equal to the weight of the material at
~ the site as determined from soil Investigation. but shali
'.xnot be less than 110 pcf . _ _ _

L Estlmates of earth loads in. tunnels shall be based on a
careful’ cons ideration of soll characteristics, location
of water table, depth to: tunnel and poss!ble railroad or

‘ hlghway loads, . . S

In -general, a reduction ln the vert:cal earth load on .
structures in tunnel is permitted {f the height of the
earth cover exceeds the value uey in the formula. '

c-ow(um)+y”'
Hhere

B - outslde design width: for cast-ln-place
‘structures, or cut-to-out width of tunnel
supports for precast pipe tunnels.,

Hil- outslde deslgn height for cast-tn-place
structures, or outside height of tunnel
" supports. for precast plpe tunneis.

However, reduced vertical! earth joad shall not be less than that
calculated using the method described In “Earth Tunneiling with
Steel Supports" by R. V. Proctor and T, L. White, the Commarcial
Stamping and Shearing Co., Yaungstown, Ohio, 1977; or "Theore=
tical Sofl Mechanics™ by Karl Terzaghl, John wrley and Sens,

Inc., New York 1943,

Ln cases where the earth cover does,not exceed the val@e'
C", or where the soi! Is not considered homogeneous because
of volds due to buildings or utilities, or where vibrations

Struct. Man.
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#=3 Cast-in-Place Section Alternate continued.
" (H*3.2.2 Dead Load) y -

due to live loads may result in loss of arching action,
the vertical earth load shall be calculated by Marston's
formulas, using a design unit weight of earth as discussed
on page A=4, L o : L

“'3-2;é_gther_£xterpal Loads

Vertical loads due to existing or proposad structures, such as
butldings, abutments, etc., shall be considered In the design.

EX
The conduit shall be assumed to be flowing full,
Hed.2.5 Resction | o

intearnal Hatcr,Prgs;u;e

When using the elastic theory design method, the upward pressure
or reacting force on the Invert slab shall be assumed to be uni-
formly distributed over the invert siab for sections of exterior
arch shape,: ahd over the bottom 120° of arc for sections of
exter{or circular shape. _ S

H=3.3 ’Ho_rl.zont;l Loads

#3.3.1 Live Load

As listed for box'cdhdﬁft#design (page G=10).

H-3.3.2 Dead toad

The horizontal earth pressure In general may be assumed to be
active lateral pressure based on the Rankine Theory, The
Rankine "k" shall ordinarily be +aken as 1/3, Special con-
slderation shat! be given where expansive solis ars encountered
and where thers fs a potential for ground water. Where lateral
loads may vary or are t+ime dependant, it may be necessary to uss
a8 composite sectlon based on both the maximum and mlnimum values.

-ﬂv3.§,3 _Qther Extnrnalnga¢s

Harizontal loads due to existing or proposed structures, such
as buildings, sbutments etc., shall be considered in the design.

He3.3.4 (nternal Water Pressure

The conduit shall be assumed to be flowing full.

Struct. Manh.
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H=3 Cast-in-Place Section Alternate cpn;inuéd.

H=3.4 Allcyable;StreSses_and'Stee] Clearancgs |

The same as stated for bex conduit design (pages G=11 and G=12).

H=3.5 _Steel Pattern .

The required steel in the arch portion of the lining may be placed

‘in two partial rings or a single elliptigal ring. Consideration

shall be glven to placement problems; keeping in mind the restricted
- worklng area in tunne! construction. - The use of lengthy, high weight

bars should be avoided., o ' :

H?3.6 :Longjtudjn;l Beihfprcamen;:

Longitudinal reinforcement shall consist of #4 bars at 18«inch centers

in each reinforced face of the arch and invert, The longitudinal bars

shall be continuous through the transverse joints, A 10-inch lap is
-~ assumed sufficient for maintaining continulty. R .

H=3.7 Inyert Slope

There SHaITHBc;a'oﬁe-inch drop from the béSe.ofﬁthé,arch to the
centerline of the invert slab.in archs with horseshoe shaped interior,

H-3.8._Construc:ioanoints

A keyed longitudinal construction joint shall be provided at the
junction of the arch and invert slab. Joint details shall be similar
to the joint at the base of wall for box conduits. - The concrete
tunnel! lining may be poured. in the longest practical section which
will permit each section or portion of section to be completed in
one continuous operation. Transverse construction joints similar
to the joint at the base of wall for box conduits shall be placed
‘at the ends of each pour. . Where the length of pour exceeds fifty
feet, a dummy grove ribbon or premolded contraction joint shall be
placed at intervals not exceeding fifty feet, The required trans-
verse joints shall be continuous and extend throughout the entire
section and he in the same vertical plane; i.e., at all locations
where a transverse joint is required in the invert slab, a trans-
verse joint Is required in the arch section and likewise a joint

in the arch section will necessitate a joint in the invert slab;

no partial joints will be permitted. :
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H=3 Cast=in-Place Section Aiternate.ﬁpntihued.

H-3;9 Member Thickness

The section thickness shall not be less thdan 6 Inches where one
curtain of stesl is used or less than B inches whera two curtatns .
are used, ,

_“;,10 Dqletlgp of Retnfarclngjﬁteel

 1n the avent. steel rih turnel Supports are used it is deslrable to
eliminate certain extrados bars above the top ef the ﬁoating as

noted belou.
Rib Spacing - Bars_to be fI mi,-,;tu'
b1=0" and under . . 1 bar per rib
Over ﬁ"o" ;'.;v -~ 2 bars per rib

The bars to be eltmlnated shall be deslgnated on the typlcal sectlon.

H=4 Altarnate Sections

The prauect specifications shall provide Fnr alternate scctlons. - Where,
for reasons of economy, the project contractor Indlcates he wants to
construct a section other than shown on the contrgct plans, this will

be approved provided: (1) The section Is hydraullcally equivalent,

{2) The contractor submits structural calculaticons based on criteria
established by the District, (3) The design is approved by the District.

H=5. Compqter-Prggfams

.\..

The Dlstrlct computer program for relnforced concrete arches referred to

in previous editions of this manual 15 no tonger valid and shall not be used.
The use of the ICES STRUDL=~!| compyter program developed by the Massachusetts
Institute of Technology is acceptable.

Struct. Man.
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’ H—ﬁ;_Struqtural_ngtailfgg

.Refer'to'SeCtién ¢,

It is requested that wherever appllnable rennferced concrete. archs ‘
 be detalled in accordance with District practice; when numerous .
sections are required they should be tabled. ‘ :

Drawlngs shall :nclude atl applicable notes insted In Sect!on F

Struct. Man.
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DESIGN OF _

“REINFORCED CONCRETE PIPE
108 INCHES IN DIAMETER AND UNDER




I-IY‘

Section I

Design of Reinforced Concrete Pipe 108-inch in Dtameter'éﬁd.quar

Lol Method of De's%gg_

Safat.,vFactor) "

Safety Féctdr . 1.25

Load Factor depends upon bedd!ng condntions and upon whether
;ogdult is in trench or ambankment. See d!scussion on pages
R o and ’70 »

2. D-loads shall ‘be speclfued on project drawings as follows.

{Values on Standard Drawings- Nbs. 2=D 213.1 to 2-0 213,27
have been. rounded off to the values Itsted.) .

.:'36-lnch diameter and under - to next hlghest 250 of
calculated value. : :

-39 to,60-lnch dlameter --to ‘next highest 100 of calculated
- value, :

63 to 108=inch diameter - te next hlghest 50 of calculated va%ue.v
- 3. The mlnlmum D-load speclfled shall be 800-D, except fcr-

a. ~Plpe condults in State nghways where the minimum valuc
is 1000-D. . : '

b. Pipe conduits $upportlng railroad loads where.the minimum.
value is 2000=D with the exception of the Atch!san, Topeka
and Santa Fe whlch requires 3000-0.

4, Maxlmuu Values

Where the calculated D-load based on Case 11| Beddlng exceeds
the values tabulated below, the project drawing shall indicate
D~Loads based on a higher degree of bedding.

Struct, Man,
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" 1-1 Method of Deslgn continued.

Ha.xvim_um _D-Ldads :

Pipe Diameter
l.n._lr_:;%ms' L p-:ngd
2 6000
15 - 5000
‘18 s 4759
24 k250
27 ~»3o . k000
33 -39 .. 3750
b2 -48 - - 3500
51 = 57 . 3250
60 - 63 3000
66 -72 2750
75 - 78 _ - 2500
81 - 87 : 2250

I'éZ m'u!-u Cover

It 15 undesirable to install main line reinforced concrete pipe where
the earth cover is less than one foot., If this {s absolutely
necessary, the project plans shall provide foir concrate backfil}

per Standard Drawing No. 2«0 177. This applies to all pipe sizes,
For small diameter pipe concrete encasement shall be. used where
indicated on Standard Drawing 2=D 2!3.1 to 5.

Struct. Man.,
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13 Vertical Loads

1:3.1 Live Load

o I23.1.1 Hig hwa Loadin'

1.1 -
Pipe conduits shall. be deslgnad for one HZO-Slédhh truck per lane

' except where passing beneath railroad. tracks., The wheel loads shall
L be distribucnd through the fi11 to the top of the pipe as follows'

-Transverse {with rtference to truck) spread of f‘
wheels = 1,2 + 1,6F

Longltud;nal {with reference to truek) spread of
wheels = Ts5 + 1.5F .

_Where F = depth af f;ll ovef top of cnndult in feet...j

1. Truck loads on pipe conduits for covers of lo feet -and
less are as follows: :

TABLE OF VERTICAL LIVE LOADS

Cover ''F*' Hheel toad = L.L. Pressure
1 20,8 - 2480+
3. 7.6 - L 439
Ch - 16,0 ‘ O3y
5 16,0 234
6 16,0 182
7 6.0 - 145
8 6.0 19
10 16,0 8h

These values include the effect of overlapping whee! loads,
and also the effect of lmpact. 302 for Fwl!, 202 for F=2!,
103 for F=3',

g Wheel loads do not overlap.

2. For covers exceedung 10 feet, the effect of truck loads shall
be assumed to be negligible.

Struct. Man,
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=3 Vertical Loads contlnued.

-3.1.2 Rallroad Loading

Condults paSSjng under railroads shall be designed in accordance
with the requirements of the particular rallroad. In generai, the
" minimum design loads are as foilows:

Ra{irqad ' , , Ccoégr,Loaﬁing'

Atchison, Topeka and Santa Fe=—wse=w=e= E 80
Southern Pactflc- i st o o it i imia €T D
Union Paclfigew=srsmacaa o mmomie - £ 72

Gooper E 65 loading may be ‘used for Industrial spur and connectIng
tracks under the Jurlsdiction of Unlon Pacific Rallroad Company.

Values from the chart "Vertical Railroad-LoadS'on Top Slab of Box

Condult" (page $-10) may be used In determining vertical raitroad
loeds on pipe. ~ (Refer to minimum D-Load values page !<1) ’

1-3.2_garth Load

1?3;2.1._§€neral

l. For covers of 10 feet or less, pipe shall be designed
for the positive projection condition (assume projection
ratic to be one). :

2. For covers greater than 10 feet, pipe shall be designed
for the applicable condition of trench, negative projection,
or positive projection,

1-3-202 ’Oggn-tut cgﬂditiqﬂ

As discussed for box conduit design (pages G-6 to G-10), except
that the trench width (By) equals the outside diameter of the
pipe plus 20 inches (in State Highways By equals the outside
diameter plus 48 inches).

When pipe conduits are placed in State Highways and the cover
is greater than 10 feet; it is requested that, in addition to °
the D~loads indicated on the project drawings for Bd.equals to
the 0, D, of the pipe plus 48 Inches, alternate D-loads for By
equal to the 0. D, of the pipe plus 20 inches be shown in
tabular form, by station, on the drawings. The pipes affected
shall be marked with an asterisk and reference made by note to
the table of alternate DP-lcads. These D~lcads may be used if
the Contractor elects to backfill with concrete.

Struct. Man.



1=3 Verfibal Loads continued.
{(1-3.2.2 Open-Condition)

Where pipe Is laid In heavy clay-fype soils, higher unI+ soll
welghts and a smallier value of siiding friction greatly increases
sofl loads. Saturation from flooded backfill or ground water
further Increases loads. Therefore, the design unit sail welght
. shatl be increased whsre sof | analysis and Jjudgment so -Indicate.

' Mhere prpe Is lald !n expansive clay or where la+eral sureharges
are anticipated probab!e lateral pressures shall be analyzed.
Where these loads are appreciable the special provisions of the
project speciflcations shall specify.that the pipe shall be rein-
forced with two equal circular cages or a single circular cage
located In the center of thé barrel. I|f the lateral pressure
exceeds the vertical pressure the D-load calculation shall be

- based on the former and the- clrcular cages as msn+loned above

~shal! be specifled. v

Pipe . laid in sand having Icw'coheslvé values,'partlcularly duné
or beach sand, shall be designed for the positive prOJectiun
condition, :

- I-3.2, 3 Jacking Condi:ton

The da;ign unit. welght of :arth for Jacked-inﬁpiace plpe 108 ‘inches
in diameter or under shall be 110 pcf, unless soil :nvestigation
at the site discloses material of a greater welght. -

1. Where the depth of cover is 15 fcnt or less, it is
considered that the prism of soil above the pipe may
be caused to settle downward by traffic vibrations,
climatic. variations, etc., to such.an extent that the
load on the pipe will be essentially equal to that for
the trench condition as discussed hereinabove under
"Open Cut condition', except that the width factor,
By, is assumed to be the outside diameter of the pipe. -

2, Where the depth of cover exceeds 15 feet, the effect of
the live load is negliglble and the supporting effect of
the cohesion of the overburden soil as well as the soil
friction may be considered. For this condition the’
following modlfication to the formula for trench condition
is used,

- 2.
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'1-3 Vertical Loads continued.
' (I=3.2.2 Open Conditlons)

where~
c - CQheslon of overburden soll

 RECOMMENDED VALUES OF
COﬂESiON (c) FOR VARIQUS SOILS

R "-” ‘ Coheslcn A
Materjal .. Lbs, per Sq. Ft.
tlay, very soft = ko
Clay, medium = = . 250
Clay, hard - . 1,000 .

Sand, loese dry o 0
Sand, silty ~..100
Sand, dense S 300 -
Top Soll, sgturated- - . -~ . 100

E23.3  Other External Loads

Vertlcal loads due to ex:sting or proposed structures, such as
buildlngs abutments, etc., shall be considered in the deslign,

I-4 Load Factor

14,1 Trench Condlt:on and Ngg;tlve Projection Conditlon '

Use load factors ccrr:spondlng to desired bedding cnndution per
Standard Orawing 2-0 177 {page S=37). The ordimary condition Is
Lase |11 bedding with consolidated fill to 90 percent relative
compaction around the pipe: Load Factor = 1.8

1-4.2  Embankment or Positive Prajection Candition
Load factors may be determined using elther of the following:
1. Use load factors per Standard Drawing 2-0 177 (page 5-37), as

discussed hereinabove for trench and negative projection
conditlions.

Struct, Man,



I-h Load Factor continued,

(1-4.2 Embankment or Posltfve Projection Condation)

2, Use Spﬂnglér?S,Formula:"

' whgfe; _

;LF - Laad Factor

Lf ™ e

N = 840, Case lll beddlng, uncompactad sel1 around

pipe

= .707, Case |11 bedding, consolidated sol] at 90 per-'

cent relatlve compaction around pipe .
.- 505, where concrete cradle is used

x = A factor which is a functton of the area of the o

vertical projection of the pipe in which the

active }ateral pressure of the fill material acts. :[}_

 Projection Ratio

0

L4
[
*

Y- -X-)

ow~wnw

Value of

. 0.'

0.217
0.423

0.655
0.638

q -‘the ratio of the total lateral pressure to the -

total vartical load .

e

| (—)+(P-)]

Where K = the ratio of active lateral pressure to

vertical pressure in Rankine's Formuia,
ordinarily be taken as 1/3.

p = the projection ratie

I-4.3 JQCking.Condition

Assume Case 1! bedding with load factor = 1.8.

Struct.

Man.



I-5 D-Losd Tablés Jor Deé_gﬂ of Reinforced-toncfete Pipe

Standard Drawings Nos. 2-D 213 1 to 2=0 213.27, "D=Load Tables for
Design of Reinforced Concrete Pipe' (pages $=38 to S~64), may be used
to determine D-~Loads for pipes If the loading conditions shown
correspond to those of the pipe to be designed. It should be noted
that in State Highways: (1) The minimum D~load value is 1000;

(2) as discussed on page I-4, the State has wider trench requirements.

As lndicateﬂ on page A~4, in calculating D-loads the deslgn;unlt soll
weight shall ordinarily be taken as 110 pcf, except where soil analysis
and judgment Indicate earth loads should be increased. Therefore,

~ D-loads shoyld normally be taken from Standard Drawing No. 2=D 213.2..
However, on all projects the soil report should be carefully analyzed

~ and the applicable standard drawing used.  Where unusual conditions
exist that are not covered by the standard drawlngs,calculatfons

_must be submntted. : o _ S

Pipe designs based on the maxlmum amount uf earth fil! plus live load
are not always the critical loading condition; the minimum amount of
fill plus live load may be the control. This occurs most frequently
with catch baslin connector plpes, especially connector pipe for catch
basins in series,

1=6 Steel Clearances

Ordinarity, it is not necessary to call out steel clearances on D-load
plpe. However, where velocitles are between 20 fps and 30 fps, the
concrete cover on the Inside face of the pipe must be Increased 1/2-lnch.
Where velocitles ars in excess of 30 fps, the cover on the Inside face
of the pipe must be increased 1 inch. Velocities In excess of 40 fps
shafl not be used without prior District approval. |f the plpe carries
debris or abraslve materials an additional 1/2-inch of concrete cover

on the Inside 1s required. If the pipe Is subject to.the actlon of sea
water cor harmful ground water, an additional 1/2-inch of cover on the
inside or outside face Is requlired. Pipes subject to harmful Industrial
wastes may require additional cover. These increases are accumulative.
The amount of additiconal cover needed, and the locatlons of the pipes
affected shall be noted In the special provfsions sectlon of the detailed
specifications.

I-7 Pipe to be Jacked

Refer to Section &, Paragraph G~-18, Box Conduits to be Jacked,

The minimum length of jacking pit Is one pipe length plus {0 feet,

Struct. Man.



I-9
[-7 Pipe to be Jacked continued,

The design of pipe to be Jacked shall be based on superlmpased laads and
not upon loads which may be placed upon the pipe as a result of jacking
operations. Any Increase in pipe strength required in order to withstand
jacking loads shall be the responsihaitity of the Contractor.. .

In general, ‘the jacking of pipe conduits shou%d not be Speclfted where |
the cover is less than 6'-Q!, or under ‘railroads where the cover is less than
the greater of 6‘ or 1/2 the outsnde dlameter of the conduit.

I-B Rubber Gasket Joint Pipe :

Rubber gasket joint pipe shouIdzbe used when:

l.. The pipe conduit is under substantial preSSure head. Amount of
- head is a function of depth of cover, type of backfiil, etc.

2, Pipe conduits, which outlet to pump statlons are placed in
- sandy soil and there is a pass!btlity of- sand inftltrating
into the pipe through the. jounts. ‘ .

3. There is a posstblllty of the plpe condui t deflecting due to
'~ settlement, as in the case of a future freeway fill being placed
aver the pipe, and lnstallatxons with varying cover or varying subgrade
condltnons. An erastomerlc sealant may also he’ censxdered in this case. -

it is requested that the Distrlct be consulted pruor to the start of
detailed design if the hydraulic grade line is 10 feet or more above
the soffit or finish grade.

‘Where rubber gasket JOlﬂt bell and spigot pipe is speclfled the pipe
shall be reinforced per Standard Drawing Na. 2-D 395. :

Where pressure pipe. is specified the plan shall include, where applicable,
a detall for a pressure joint where pipe }s joined to cast-!n-place
structures such as manhole bases, transition structures ete,

I-9 Pressure Test

A pressure test is required when the pipe conduit is under a substantial
head. 1t is requested that the District be consulted when the pressure
Is greater than l.S5times the depth of cover.

Struct, Man.



I-lo Gencral NOtas

The folluwlng no:e shall appear on all project drawungs whare concrete
plpe is speclfied' 3 A oo

Deslgn of the pipe shown hereon is based on. the assumption

the pipe will be installed in accordance with Case 111 bedding

as shown on Standard Drawing No. 2=D 177 unless otherwise shown.
"' values shall be as specified on Standard Orawing No. 2-D |77

for Case 111 bedding, Notes 3(a), 3({b) and 3(c). If the ‘W value

at the tnp of the pipe Is excaoded the bedding shall be modified

and/or pipe of additional strength shall be provided, The

proposad modification shall be approved by the District.

Struct. Man.



SECTION J

DESIGN OF.
REINFORCED CONCRETE PIPE

OVER 108 INCHES IN DIAMETER




J=1

Sect lan J

DeSlgp of Relnﬁorsad Concrete Plpe Dver loa-lnch in quggger

J=1 Method of'Deslg_

‘l

'au‘

2.

3.

Analysls for the following cases will be requared‘

b,

Ce

The dead ueight of the structure, and the vertlcal and _'

horizontal earth and llve loads noted herelnbelow.

The dead waight of the structura, the vertlcal and
horizontal earth and live loads, and the internal water
pressure assuming the conduit flowlng just full,

Af the-hydraullc gradlent s substantially ‘above the

top of conduit, an analysls shall be made using the
following loads: Pressure due to’ the hydraullc head

“from the soffit of the conduit to the hydraullc gradzent,

the internal water pressure for the conduit flowing just -
full, the dead weight of the structure, and the vertical

and horlzontal earth loads. The hydraulic gradient: shall

be assumed at .the maximum elevation possible.  For this~

‘loading condition, ‘the allowable stresses may be |ncreased

Dotermlnatlon df Mbdents and*Thrust$

 Use coefficients (page s=71} calculated from lnfarmatIOn presented
- in Englineering News-Record, page 768 Novembar 10, l921. )

Condltlons of Support

For Case 111 bedding, load factor .1, 8, use vertlcal loads

'unlfarm over top 180'. and bottom 90°.

For congrete bedding, the bottom support shall be equal to
the degrae of pipe encased but nor more ‘than 120°, -

Struct. Man.



4=2_Misinus Cover

it Is undesirable to install maln 1lne reinforced concrete pipe where
the earth cover is less than one foot. If this is absolutely necessary,
the project plans shall provlde for concrete backfill per Standard
Drawiag Ho. 2-D 177.

i:éA.Vezzlcal_Laads
©dm3.1 Llve Losd

As specified for "vestgn of Reinforczd Concrete Pipe 108~lnches
~ In Diameter and Under" (page I-3).

4=3:2_Desd toad

,qgag. Earth Load

As specified for '"Design of Reinforced Concrete Pipe 108 inches
in Diameter and Under' (page 1-4), except the trench width (By)

equals the cutside diameter of the pipe plus 24 inches (hB
tnches for pipe in State Highways).

£:§32.2- wgtghgfof Pigg

The unit Qeight of concrete shall be taken as 150 pef.

§-3;3 Helgh:_gf Contained Water

The affect of the horizontal component of internal water
pressure has been taken into acgount In the coefficients
listed on page $-71 for loading due to water.

g:},# Orher External Loads

Vertical luads'due to existing or proposed structures, such as
buildings, abutments, stc,, shall be considered in the design.

g;g.s_ Pressure Mead

Pressure due to hydraulic head, if any, shall be considered.

stfuct. m.



J=3

J=4__Horlzontal Loads

‘J-4‘. T Trench Cond ition

Neglecf horizon?al exfernal Ioads.

J-4 2 Embankmen* or ProJecflon Condlflon -

J-4 2 1 Earfh Load

“For horlzonfal ear+h loed, use equlvalen+ fluld.pr955ure of 4.3
37 psf - - , .

4=4.2.2 Live Load

Neg!ec+ horizontal !lve loads.

4-4.2.3 -ther External Loads

Horfzon*al 1oads due fo exis*lng or proposed s+ruc+ures, such as -
bul!dlngs, abutments, e*c., shall be considered In. +he desfgn.

J=5 Allowable Sfresses

Allowabie s*resses shall be as Iisfed in Sec+lon A B ,

The 28-day’compresslve sfrengfh ef +he concrefe shall be assumed *o be
4500 psi. = A one-third increase™in allowable sfresses shall be used- for
+he anatysts Includ!ng pressure head. . -

J=6  Thickness of WaI_I

Thicknesses shall be as shown en Standard Drawlings Nos. 2-D 214.1 to

2-D 214.6 (pages S=65 to S~70). Where greater thicknesses are required
for extreme loads, plpe manufacturers shall be confacfed regarding abillty
to manufac*ure non-s+andard Thlcknesses.

J=7 Steel ‘Clearances

‘The minimum concrete cover between relnforcement surface and plpe surface

for transverse steel shall be 1-1/4 inches. Assume 1-1/2 inches to center
of bar when calculating effective depth., Where veloclties are between 20 and
30 fps the concrete cover on the Inside face of the pipe shall be Increased
1/2 Inch. Where velocitles exceed 30 fps, the clearance on the inside face
shall be Increased 1 Inch. Velocities In excess of 40 fps shall not be

used without prior District approval. An additional 1/2 Inch clearance shall

‘Sfruc*. Man.



J=4

J=7 Sfeel Clearances continued,

be provided on the inside and/or cutside where condult is subject to the
action of sea water or harmful ground water. Pipes subject to harmful
industrial waste may require added cover. |f the pipe carrles debris

.or abrasive materfal an additional 1/2 iInch of concrete cover oOn the
inside 1s required, The additional cover where required is accumulative.
In this case, the wall thicknesses shown on Standard Drawings No. 2-D
214.1 to 2-D 214.6 shall be maintained and the steel areas shown on

. thls drawing modified. Struyctural calculations are required.

‘J~8 S+eel Pattern

Three alternate me*l'hods of reinforcement shall be des!gned:

(1) An Inner circular cage plus an outer circuiar cage, (2) on inner
circuiar cage plus an eliiptical cage and (3) a single eiliptical cage.
Since approxlimately 3 square inches of steel per foot Is the maximum
amcunt that can be placed in one face, the elllp+lca| cage aiternates
can sometimes be omitted.

J=9 Plpe to be Jacked

As dlscussed for "Deslgn of Relnforced Concrete Pipe 108 Inches in Diameter

and Under" (page 1-5). Where pipe greater than 108 inches In dlameter Is to
be jacked, two circular cages of sfeel are required, therefore other alternates
should not be speclffed.

J=10 Rubber Gasket_ Joint Pipe

As discussed for "Design of Relinforced Concrete Pipe 108 lnch In
Diameter and Under" (page 1-9).

J=11 Des[g;;Tables for Reinforced Concrete Plpe

Standard Drawings Nos. 2-D 214.1 to ,6 "Steel Areas for Relnforced
Concrete Plpe" (pages 5-65 to S-70), may be used for design so long

as the locading conditions, the wall thickness and the steel! clearances
correspond to those of the pipe to. be designed. It should be noted
that in State Highways Standard Drawings No.s 2-D 213.1 to 2D 214.6
do not apply because of the State's wider trench requirements (see .
page [=4).

Struct. Man.



J=11 Design Tables for Reinforced Concrete Pipe continued,

These tables shail be included in the list of standard drawlngs for a

project when applicable. In addition, typical pipe details shali be

shown on the pnu}ect drawlngs, and. data for the appl!cable plpe sections

tabulated.

Standard Drtwings Nos. Z-D Zlk 1 to .6 shaw the steel areas required per
. foot for'circular and elllptlcai alternates.il e . _

J-iz chuirtd Bata and NeteS’E‘-

The follcw!ng data and notes are required on the project drawings.

1. Tabular Form

f-Tygl¢a1 Tibuiéf}on.Fofm- .if-“

“Reinf, Steel {Sq. Ins, Per Lin. Ft. of Pipe)

Alternate

(Note:

taken from Standard Drawlng 2-0 214.2)

Pipe | T | oDesign| Alternate - | ‘Alternate
Dia. | Cover | __ Na, 1 . Nes.2 - _No. 3
Ins. | Ins.| Ft, = | Mine | Min. | Min." )
S N ‘ Egge A cigg B Cage C -CageADA Cages C+0 Lage E
120 ] 11 ] 8 073 {109 ] 073 0,36 | 109 | 1.0
For th]s example, values of relnforcing steel were .

The steel area requured in Cage E (elllptical cage only)
Is equal to the value speciffed for the minimum value of

Cage ¢ plus Cage D.

2. Typical pipe sections for circuclar and ell!ptlcal reinfbrcement cage

-alternates are shown on Standard Drawlngs Nos. 2-D Zlh 1 to 2=D

D 21h.6.

Struct. Man.




J=6
J=12 Required Data and Notes continued. .

3. Notes

In order to Insure a proper design in the event field cnnditnans -
vary from those assumed at the design stage, it Is required that
the followlng notes appear on the prcject drawings where appllcable.

-as If the plge des1gn is based on Stendard Drawlngs Nos. Z—D
2141 to 2=D 214.6 and the steel area values are from the
chart based on the ditch condition with trench width equal
to the outside diameter of the pipe plus 24 inches, the
following note shall appear on the project drawings~

Beslgn of the pipe shown hereon ls based on Standard
Drawings Nos, 2-D 214,V to 2-D 214,6 (Case i}l bedding =
ditch condition). “W" values shall be as specified on
Standard Drawing No, 2+D 177 for Case 111 bedding,
Notes 3(a) and 3{(g). If the 'W' value at the top of the
pipe is exceeded, the pipe shall be redesigned per
Standard Drawings Nos. 2-D 214.1 to 2-D 214.6 (projection
condition - unrestricted trench: width) or as otherwise
‘approved by the District.

b, If the pipe design is based on Standard Drawings Nos. 2-D
214,V to 2=p 214.6 and the steel area values are from the
- chart based on unrestricted trench width, the follawlng
" note shall appear on the project drawing. '

- Deslgn of the pipe shown hereon is bhased on Standard
Drawings Nos. 2=D 214,1 to 2~D 214,56 projection condition =
unrestricted trench width), 'W' values at the spring line
of the pipe shall be as specified on Standard Drawing No.
2=D 177 for Case 1!l bedding , Note 3 (a). 'W' values
‘at the tOp of the pipe may be any dlmenstan.

c. If the pipe design is NOT based on Standard Drawnngs
Nos. 2=D 214,1 to .6, an appropriate note stating the

case of bedding, earth load condition and limits of '"W'" .
values shall be put on the project drawings..

4, Designlnata

As discussed in Section E.

Struct. Man.



. J=13 Computcr,?ragrams

_ Refer to Section B,

"As discussed in Section<B; , the District has developed a computer program
for the design of retnforcad concrete pipe., This program is based on

the criteria given in this section. Refer to pages $=137 to S=1k& for

a write-up for this program.

J-lh Structural De:ailﬁgg

Refer to Section C.

Reinforced concrete pipe shall be detai1ed in accordance with District
practice; when nhumerous sections are required they should be tabled.

- Struct, Man,



SECTION K.

DESIGN OF

PRESTRESSED CONCRETE PIPE




Sgction‘K

Dgs{gn_of Prestressgd_ancrete Pige

F’j‘ Geﬁeral

Prestressed concrete pipe shall consist of (1) a concrete core with
tongue and groove joint, (2) one or more layers of prestress!ng wire
wrapped circumferentially at a predetermined stress on the outside
surface of the concrete core and (3) a dense cement mortar cnattng
over the prestressed core and wire,

Prior to the inclusion of prestressed-toncrete pipe on any project,
approval shall be obtained from the District, Due to limited availability
and questionable economics, each project will be considered Individually,
In general, this product should be considered for only diameters above:

108 |nches. '

KrZ Hethod cf Des{gn

le Design procedure should be:based on a working streés_analysts.‘
2, Analysis for the following cases will be required:

a. The_dead-wéight of the structure, and the vértical.and o
horizontal earth and live loads noted hereinbelow. '

b, The dead weight of the stru;turg;vﬁhe vertical and
herizontal earth and live loads, and the internal water
pressure assuming the conduit flowing just full.

c. If the hydraulic gradient is substantially above the top
of conduit, an analysis shall be made using the following
loads: Pressure due to the hydraulic head from the soffit
of the conduit to the hydraulic gradient, the internal water
pressure for the conduit flowing just full, the dead weight
of the structure, and the vertical and horizontal earth loads.
The hydraulic gradient shall be assumed at the maximum ele~
vation possible. For this loading condition, the allowab!e
stresses may be increased by one-third.

Struct, Man.



.Kaz

K=2 Method of Design continued.

3. D.a_t_gmlnat jon ._of ‘&ame_nts

Use coefficients (page $-71) calculated from information _presented
In Englnearing News-Record, Page 768, November 10, 1921,

- Conditions of 5“ port

'lo&d_f.act-of = 1,8, use vertical 'I'oa-ds -

‘ For Case 111 bedding
» and bottom 90°,

uniform over top 180°

For conérete'beddiﬂg; the bot tom suppdrt,ihall'bé equal to
the degree of pipe encased, but not more than 120°, :

K=3,1 Live toad

As specified for '"Design of Reinforced Concrete Pipe 108~inches
in Diameter and Under' (page [-3), : = .

k3.2 Desd Load

As specified for '"Design of Reinforced Concrete pre 108~inches
in Diameter and Under' (page 1-4), except the trench width (B,)
equals the outside diameter of the pipe plus 24 inches (48

- inches for pipe in State Highways).
k=3.2.2 Weight

The uﬁit-weight of concrete shall be taken as 150 pef.
K-3:2,3 Welght of Ctontained Mater
The éffect of the horizontal component of internal water

pressure has been taken into account in the coefficients
listed on page S-71 for loading due to water.

Struct, Man,



K«3 Vertical Loads tontinued.

K23.3 Other External Loads

Vertical loads due to existing or proposed structures, such as
buildings, ‘abutments, etc., shall be considered in the design,

K=3.h Pressure Head

" "'PresSure»:due'ta hydraulic ~"head, if ahy,- shall be considered.

I_(-"i" _Horizonta) Loads

‘K-lll.'..l' Trench Condition

Negiect horizontal exte tfnal loads.

K=4,2 Embankment or Projectien Condition

K4o2,1 _Earth Load

For 'horizdn_t-a_l. earth load, use equivalent fluid pressure

K=4,2.2 Ll_vg Load

Neglect horizontal live loads.

K=h.2,3 Other External Loads

Horizontal loads due to existing or proposed structures, such -
as buildings,'abutmnts, etc., shall be considered in the design.

K-S AHowable_ St"r_es_s:es and Losses

K=5. 1

The design concrete compressive strength shall not exceed
7,000 psia. I .

Struct. Man.



K~d

K=5 Allowable Stresses and Losses continued.

K—B.Z
The compressl&e strength of the concrete at the tims of pfesfresslng
shall not be less than 3,000 psi nor less then 2 tlimes +he Inlflal
compression induced In the core by presfress1ng._~ ,

K=5,3 o

Concrefe compressive stress under design loads shall not exceed 40
per cent of the specifled ultimate compressive concrete strength.

K-5.4

Concrete tenslile sfressés under design loads shall not exceed 7.5
t1imes the square root of the specifled ulflmafe compresslve concre+e
strength. . . .

K=5.5

Wrapping stress shall not exceed 75 per cen+ of the mlnlmum uitimate
sfrengfh of the prestressing wire,

K=5.6
Prestress Iosses shall be based on +he followlng values.
1. Wire relaxation loss 0.05
2. Wire embedment loss 0.Q5
3. Creek factor 2.00

K-6 Physlcal Properfies

1. Sectlon properties of pipa shall be based on the. assumpfion +hat
the mortar coating Is not effective In tension.. .

2. The minimum cover provided by the concrets coa*lng shall be
3/4 inch over the prestressing wire or 1 inch over the core,
which ever Is greater. :

3. Minimum core thickness shal! be 4 fnches.
4. A thickness af concrete equal to the amount that would be added
to the steel clearance on pipe over 108 Inches (Section J=7)

due to velocity and debris shall be consdered sacrificial and shall
not be considered fn the design.

Struct. Man.



SECTION L

DDDDDDDDD

ASBESTOS CEMENT PIPE




L=]

Sgction L

~ Deslgn éf Asbestos Cement Pipe

Genefal

' Asbestos cement pipe, subject to the fcllowlng Ilm‘tations, shall be
specified as an alternate tp non-relnforced and reinforced concrete pipe.
The criterla for determining the use and strength requirements of
asbestos cement plpe shall be as follows ' : :

L~2 Criteria for Use

1.

Asbestos cement pipe may be.uscd for main llne and lateral
construction prov:ded that' o . ; .

- a. The. plpe dlameter Is 42 lﬁchés br'lesﬁ.

b. The velocity. does not éxceed 5 feet per second under
abrasive conditions. Abrasive conditions are considered
to exist where the tributary drainage areas include
undeveloped land that may contribute significant amounts
of erosive materlals to the drain, such as slate, hard.

- shales and granitic materlals, large cobbles and boulders,
etc.

c. _Thg velocity does not exneed 20 feet per second,
Asbestos cement pipe may be used for catch basin connector pi. e

42 inches or less in diameter except where significant amounts
of erosive materials may enter the catch basins during storms.

k=3 ~Structural_£riteria

le

Asbestos cement pipe shall be ac:épted on a D-load basis. The
D-load shall be calculated in aceordance with the D=load criteria

- for reinforced concrete pipe except that the factor of safety

shall be 1,9, This will give D-loads 1.5 times those calculated
for reinforced concrete pipe. Where the main tine and lateral
velocity is between 10 and 20 feet per second, the D-load require-

~ment for main line and lateral pipe shall be Increased to account

for a potential loss in barrel thlckness of 1/2 inch,

St t'UCt . Han'



L-2
‘L=3 Structural Criteria continued,

2. In reaches where the velocity Is less than 10 feet per second,
the required D-load shall be 1.5 tlmes that required for retn-
forced congrete plpe. .

3. In raachas uhere the velacity Is between 10 and 20 feet per
- second, the D-load requirement for main line and lateral plpe
 shall be. increased to account for a potential loss in barrel
thicknass of 172 inch. That Is, the pipe test load shall be_'
sufficlently high to Insure that the pipe will carry the
required test load after a 1/2 Inch reduction in wall thick-
ness, The D-loads for thls condition are shown on Standard
Drawing 2«0 431.(page 5~106). The D-loads Indicated in the
left hand column are the required values for reinforced con- .
creta pipe the other values are the theoretical values the
pips must sustain if It is to systain the required D=load
subsequent to a 1/2 inch reduction in wall thickness. The
District will determine the values to be speciflied after it
is determined what wall tht:kness are to be Furnished.

L=4 Requlred Data and Notes 2

Refer to Paragraph B=5.5 of the Hydraulic Design Manual. .

Struct. Man.



SECTION M
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Section M

Design of Caet—in-Place Pipe

M-1 General

Cast-m-—place non-reinforced concrete pipe may be used as an alternate

under certain conditions subject to District approval. In all cases where

a cast~in-place pipe is spec:.f:.ed a reinforced concrete pJ.pe altemate
is requlred. : : : : :

M-2 Criteria for Use

1.

2.

Cast-in-place pipe may be constructed only in ground capable of
standmg unsupported from the bottom of the trench to the top of
the pipe without sloughing. The ground shall not contam trash, :
debris, or bituminous materlals. .

If cast-in-place. plpe is to be constructed in-fill that extends
below the top of the pipe, the £fill shall be placed to a minimum
relative compaction of 90 per cent. In addition the pipe shall be
designed based on soil parameters determined by the soils engineer,

- After the fill has been placed, and before the pipe is constructed '

the fill shall be tested. If the minimum soil parameters -assumed
for design are not met, the relnforced concrete . p:.pe alternate
shall be used. :

Cast-in-—place pipe shall not be constructed in f:.lls that extend
below the pipe for a distance of more than twice the outside pipe
diameter. _

Cast-in-place concrete pipe will not be permitted in grc‘mnd which
is saturated or which contains water in such quantities as to be
harmful to the concrete unless provisions are made to dewater the

M1

trench so that flowing or standing water is eliminated. An acceptable

method, although not guaranteed to produce the required result, would

be the placement of a six~inch layer of rock at pipe subgrade,

The minimum cover over the pipe shall be the greater of two feet or -

1/2 the inside dlameter.

The maximum mteranal hydrostatlc head shall be the lesser of 2 feet

or 2 feet below finished grade.
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M-2

M-3 Method of Design

In general cast-in-place pipe mstalled in either a negative prOJectJ.on or
trench condition with a modulus of subgrades of at least 165 pc1 will be
accepted with the Industry standard wall thickness,

In positive progectlon installaticons, when the modulus of subgrade reaction
-is less than 165 pci or when unusual load conditions may exist the pipe shall
‘be des:.gned.

The design shall be based on the assunpti_on ‘that there is soil-structure
interaction. Passive pressure is assumed to be generated as the system
deflects. The magnitude of the passive pressure shall be no greater than
the product of the deflection and modulus of subgrade reaction, The modulus
of subgrade reaction shall be determined by the soils engmeer and shall be
assumed to act on the lower 210 degree of the pipe. - )

M-4 Vertical .Lo;ads

M-4.1 Live Ioads

Live loads shall be the same as for requrced concrete pJ.pe. Refer
to subsection I-3. l. (Page 1—3) :

M-4.2 Dead Loads

Earth loads shall be calculated in accordance with Marston's theory for
earth loads on conduits. Bd shall equal Bc. Refer to subsection

M-5 Horizontal Loads

In general horizintal load shall ‘be neglected. If the horizontal load,
because of expansive soil or large surcharges, is anticipated to approach
or exceed the vertical load, the pipe shall be desn;ned both with and
without the horlzontal loads.

M-6_Internal Loads -

The pipe shall be designed both full of water and ampty. Internal pressure
shall be included where appropriate. -

M-7 Concrete Stress

M=7.1 Ultj.rtxate Stress

The minimum ultimate compressive strength of the concrete (f'c) at
28 days shall be 4000 pounds per square inch or the minimum £lexural
tensile strength (fr, modulus upture) shall be 600 pounds per
square inch. (Generally 9.5+f/ f'¢c)

M-7.2 Allowable "s'cre_ss

A. The allowable compressive strength, fc shall be 0. 45 f'c or 1800
psi for 4000 pound concrete, ,

Struct. Man,
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- M-6

B. The allowable tensile strength ft shall be 0.53 fr or 320 pounds
per square inch for 4000 pound concrete.

M-8 Wall 'Ihlckness

The minimum wall thickness shall be the: Irdustry Standard thlckness as
listed below: :

Pipe Size Well Thickness  Pipe Size Wall’mnickness

Inches Inches Inches -~  Inches
24 3 722 7
36 31/2 - . B4 _ . 8-
48 5 96 9
60 . 6 108 . 10

The followmg condltmns and restrlctlons shall apply to the use ard des1gn
of cast-m—-place plpe. _

1. No abras:.ve materials in the flow.

Additional

- Velocity ©. Wall Thickness Concréte Strength
Foot Per Second Inches Pounds Per Square Inch
w0 Standard |

10 to 20 — 1/2 - 5000

-20 . Cast-in-place pipe shall not be used

- 2. Abrasn.ve materials J.n the flow.

’ Addltlonal _ . ‘
- Velocity - Wall ‘Thickness " Concrete Strength
Foot Per Second ‘Inches Pounds Per Square Inch .
5 1/2 - 5000
5 to 10 o 1 ' 5000
10 to 15 11/2 5000
15 to 20 - 2 5000
20

Cast-in-place pipe shall not be used

"The above listed thlc)<r1essés are in addition to the sténdard or 'design
thickness and shall apply to the lower 120° of the conduit and shall be
considered sacrlflclal and shall not be included in a structural analysis.

M-9 Standard Strutures -

Standard structuies shall be shown on'the plans as though reinforced concrete
pipe were to be installed. "Additional Notes for Cast-In-Place Pipe Con-
struction” modifying certain structures as shown on page F-7 shall be included
on the plans. :

Struct, Man.



SECTION N

DESIGN OF
CORRUGATED METAL PIPE




N-1

Sectlon N

‘Deslign of Corrugated Metal Pipe

N=1 Genergl

Instatlatlon of corrugated metal plpe Is recommended in locations where
rigid plpe Is difficylt .or unduly expensive to Instalt because of grade,
foundation, condition, remotness of site or where the drain Is of a
t+emporary nature. DOlstrict approval shall be obtained prior ta use.

N-2 Method of Design .

1. The deslign of corrugated metal pipe shall be based on the ring
compression method, soll-structure Interaction theory or the ,
deflection-limit theory. If the latter is used, the deflection
‘shall be |Imited to five per cent of the Internal pipe diameter.

2. ZSeam strengths, physical properfies, etc., shall be as specifiled
by a recognized manufacturer such as Armco, United States Steel
or Katser.Sfeel. _ -

N-3 Vertical Loads

Vertical 166ds'$hall be as specified for "Design of Reinforced Concrete
Pipe 108 Inches in Diameter and Under" (page I~3). - ’

N~4 Structures and Fittings

In genefai, méhufac*urers standard fittings shail be used. The District
shall be consuited with respect to the type of access structures to be used.

Struct. Man.
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Section O

_Design of Rectangular Open Channels -

- 0=1_Ectnomy of Design

~Consideration shall be given in each individual project to the
conditions of scil, ground water level, slope of adjacent ground
. ‘surface and live loading, existing or proposed. For ordinary .

. conditions the rigid frame "' Channel! shall be used. For extreme
conditions a cost study should be made to determine the relative
meérits of the 'U" Channe! as compared to the "L Channel, The 'L
Channel consists of retaining walls with a nominal thickness central

invert connecting siab. S

~In general the wall height shall.be«vafied‘in-two-foot lncr¢m§Qfs._ﬂ-

| 0-2 Method of Design

1. Two analyses shall be madéﬁgf?eéch sectloﬁ;~empty‘and fldwihg o
full, T e AT 9

2. "' Channels shall be designed as rigld frames.

3. ’"L".Chanheis shall be'deslgnéd as cant!iever rctalnlng'ﬁéllé'
with a nominal non-structural.connecting floater slab.

0-3_Horizontal Loads

_Chqhnel

0—3,141

Channel walls 13 feet or less in height shall be designed

for an equivalent fluid pressure (E.F.P.) of 52.5 psf applied on
the earth face of the wall, except when the earth load due :
to the sloping surcharge sxceeds this, or where the wall

is adjacent to or within a street or highway easement.

For the latter condition see ¢riteria hereinbelow.’ :

. Q"B. ]

(Note: Where sloping surcharge exists, It may
be advisable to increase the width of berm to
prevent excessive earth loads.)
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0=3 Horlzonta! Loads continued.

For wall heights greater than 13 feet, a careful study should

be made of soil types, excavation and backfill condlfions, ground
water levels, sub-drainage systems, topography and other pertinent
factors to determine the design loading. Walls over 13 feet In
height adjacent fo access roads, public streets or probable future
streets shall ordinarlly be designed for a loading of 37 psf E.F.P.

- combined with the laterat loads produced by one H20-516-44 truck

with wheels 2 feet from the wall (measured from cen+erilne of whes
to outer edge of wall).

Curves showing moments and shears for 62 5. psf E F P., and for lateral
H15 and H20 fruck loads on open rectangular channel walis are in«
cluded (pages 5-76 to S5-78). :

0=3.2 Channsl Full

Channel walls regardiess of height shall be desrgned for 40 psf
equivalent fluld pressure applied on the water side to top of wall. -
This assumes active resistance from the soil outside the walls, or
allows an increase In stresses for short time loading should active
pressure not exist. Moment and shear curves for 40 psf E.F.P. are
Included (pages =76 to S-78) -

0-3.3 Sfabillfynand_SIldlgg

Rigld frame '"U" sections with differential lateral loadings shall
be checked for stabillty, soil reaction and sliding. "L" walls
shall be checked for stabiiity, soll reaction and siiding.  The
center invert slab shall also be checked for buckling forces
transmitted by adjoining retalning walls. The thrust dellvered
to central Invert slab shall be the total horizontal force minus

.the product of the effective vertlical force and the coefflcient

of sliding friction. The factor of safety against sliding shall
_be 1-5» ’

0-4 Vertical Loads

0-4.1 _Soll Pressure

Sol |l pressures on "U" channels shall be computed considering the
fnvert slab as a slab on an elastic foundation (see ™Beams on
Elastic Foundatlions™ by M. Hetenyl!, University of Michligan Press,
Ann Arbor, Michigan, 1946). Curves showing moments and sofl
pressure In "U" charnels are included (pages S5-84 to 5-99). When
the width of channel is less than the minimum values shown on the
curves, uniform soil pressure shall be assumed.

Struct. Man.
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04 Vertical Loads continued.

0-4 2 Upliff Pressure :

See dlscuss!on of mefhads of design for ground wafar forces under
" Section Q. Where invert siabs are designed for upiift forces
required to float the s+ruc+ure, allowable stresses may be in=
craasad to fs = 32 000 psi and fc 2,400 psl.

0-4 3 Ffo#a+lon Fbrces "

~The sfruc?ure shall be deslgned +o resis+ flofafion forces. The
factor of safety agalnst fiotation shall be 1.5.

0-5 Allowahle Stresses .

A!lowable stresses shall be as listed In Section A excep+ for tncreases
noted hereinabove for +he upllf+ analysis.. -

v0~6 Thicknesses of Members

Stde walls shal | have a mInImum thickness of 8 1nches. The earth facef
of walls shall be battered from the required. fhlckness at +he base
to the mInlmum +hickness at the top. : . :

Struct. Man,



0-6 Thicknesses of Members contlnued.

Floor slabs of "U" Channels shall generally have a minimum thickness
of 9 inches., Floor slabs of L' retaining walls shall have a minlmum

" thickness of 9 inches.~ Thickness of floor slabs shall be measured

at the wnll

For all channels there shall be a minimum projection of the flaor
slab beyond the walls (i.e. a heel) of &, but not less than the
distance required for adcquate anchnrage of the reinforcement.

Central invert connecting slabs of M Channels shall generally be not
less than 8 Inches thick. _

Q-7 Steel Clearances

As speclfted for box conduit deslgn (page G-IZ)

0=8 Steel Pattern

1. Earth face wall steel shall be "L“ Bars bent {nto the
" bottom face of invert slab. : 4

2. Channel face wall steel shall be 'L" Bars bent Into the
bottom face of heel..

3. Channel face invert slab steel shall be bent to conform
to the slope of the fleoor slab.

L, "y Bars shall not be used.

5. Unduly'long bars shall be avoided.

0-9 La_gjtudlnal Relnforcement

l. Longitudinal steel shall be #h bars at 18-inch centers in each
face of walls and slabs.

2. longitudinal steel shall not be continuous throygh the joints.

Struct, Man.



0-10_Transverse Slope Floor Slab

On the channel face side, there shall be a one inch drop from the
wall to the center of the floor slab .for inside channel widths of

20 feet or less and a two inch drop for wldths greater than 20 feet,
unless a low flow channel s used. : ‘

'The earth face of floor slabs shall be battered from the required
thickness at the Inside face of the wall to the required thickness -
at the center of the fioor slab, unless: a low flow channel Is used.

inl canstructuon Joints

Constructlon joint details shall be shown on the project drawings.

0=-11.1 Transverse Constructlon Jonnts

Spacing of transverse constructlon joints shall not - exceed 50

feet or be less than 10 feet, unless otherwise shown on the project-
drawings. Transverse joints in walls and slabs shall be in the
same plane, Steel should not be contlnuous through the joints.

1o Vertical Wall Joints

Paint.wlth a tack coat of"asphalt pelnt.

2. Transverse Eloor Jolints

Sepafa:e slabs with 3/8-Ig;h premold aSphalt.fi11er.v

0=11,2 nggjtudinel,Construetion Joints

1. ’Longl:udinattrloor Joints

Paint with tack coat of asphalt palnt. Dowel central Invert
connecting slabs to wall bases with #k at- 12" by k'-O“ dowels.

2. Long_;udlnal Wall Joants -

Shall be the same as the construcxlon JOIﬂtS at the base
of exterior walls of box conduits.

If the channel is subject to the action of sea water, the longitudinal
construction joints must be sealed with epoxy, elastameric sealants or
water stops. Special longitudinal comstruction joints details will be
required, The District will furnish details of typical joints for use
on District projects.
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0=12 Barms‘

0=l

Normal c¢hapnel deslgn should provide for a roadway berm slovlng toward

the channel walls on a grade of two percent on each side of the channel.
Cut slopes from the natural ground to the back or outside edge of the
berm may vary from 1:1 to 1-1/2:1 depending upon the scil characteristics.

In some Instances, conditions may be such that a roadway berm_can

be placed only on one side of the channel and in other cases, it may

be necessary to ellminate it entirely. For channels in cut the minimum
berm shall be two feet measured from the outslide edge of the wall.

13 _Subdrainage

O-1

See discussion under Section Q.

A Computer Program

0=1

Refer to Section B.

As discussed in Section B, the District has developed a computer program
for the design of relinforced concrete open ractangular channel, This
program is based on the criteria given in this sectlon except for top

steel cover in the Invert. This must be adjusted by hand until the program
is. rewritten. Refer to pages S~118 to S~126 for a write~up for this

program.

Sv_Structural_Detai1lgg

Refer to Section ¢,

Reinforced concrete open rectangular channel sections shall be detalled
in accordance with District practice; when numerous sectlions are required
they shouid be tabled. Refer to pages S~102 for an example of standard
detall and form, Coples of standard size District drawing sheet are
available for use on District projects.

Drawing shal!l .Inclyde the appiicabie notes {isted iniSecfion F.

Struct., Man,
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vSec;lon P

Design of Open Trapezoidal Channels

Px1__General

The use of trapozoidal channels and design criteria shall be discussed

with the District before detalled designs are started. Since trapezoldal

channels are [nherently weak against uplIft pressures, careful investigation
. of ground water conditlons and the need for subdrains should be made, See
-Sectleons Q and R for further discussion of subdrainage systems and types

of subdrains. o '
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Q=1

Section q

Subdrainage Systems

ngeral

'v_Subdrainage Is an Important feature in the deslgn of reinfarced concrete

rectangular sections and lined trapezoidal channels. Effective subdrainage
increases the bearing capacities of subgrades, decreases Tateral and upward
external pressures, and thus allows the. use of llghter and more economic
structures,

The nature and extent of the subdrainage system is dependenb upon the -

type of channel structure and upon. judgment and experience as to how much

water will have to be outletted in order to relfeve unbearable hydrostatic
pressures. |If ground water levels are above proposed invert grades, it
will usually be desirable to provide for more extensive subdrainage than
would be necessary in the case of "'perched water“ or ]ocal inflltrations

of surface water.

A thorough lnvestigatlon shall be made tc establlsh the maxlmum level of
ground water that can be expected, 1n addition to the information con-
tained In the project soil report, ground water records are avallable at
the Dlstrict and at the office of the State Department of Water Resources.

Generally, each project will require the exercise of specific judgment
and experience as to subdrainage requirements., "It is requested that
the District be consulted before detailed design is begun, Prints
detalling the various types of subdralnage systems are avat!able from
the District upon request.

Q=2 Rigid Frame ”Uﬁ Sectipns

"U" Sections are designed and constructed to act as rigid frames.

Any such section, not provided with subdrainage; should at least
have adequate weight and strength to withstand hydrostatic forces
consistent with the assumed maximum level of external ground water,

For this case, the structure should be designed for the full flotation

force, Often times, sufficient weight can be obtained by an extension
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Q-2
Q-2 Rigid Frame '"U" Sections continued.

of the wall heels. This Is probably the safest method which can be
used, In case it proves to be uneconomical, then it may be used in
comb Ination with subdrains. With a subdrainage system, uplift pressures
may be reduced to the extent considered as warranted by the type and
expected effectiveness of the subdrainage system. The assumed ground
water level shall not be lower than two feet above the bottom of the
floor slab for channels without subdrainage, or at the top of the out=

~ tets for channels with a subdrainage system, o _ _

Where a subdrain Is required the minimum system shall consist of a _
perforated 6 Inch minimum diameter pipe line on each wall heel laid in
drainage materlal. Where Justifled by condi+ions of high ground water
or poor drainage, blankets of sand and grave! may be used for base siab
subgrade. The use of weepholes fs not favored. :

Ll Wall Sect fons

For special conditions, open channel sections consisting of two

"L shaped cantilever retaining walls with-a central concrete invert

slab may be used. The invert slab has little weight and must be well
protected from uplift pressures. Generally, "Heel Drains® and Floor
Stab Drains', outletted at Intervals into the channel, are used when
uptift conditlons are not severe. Sometimes the héel and floor slab
drains are Interconnected, and sometimes sand and gravel blankets

may be desirable, depending upon the severity of the uplift conditions,
Vertical cutoff walls shall be spaced along the channel reach to localize
damage to the invert slab, g : . :

~ For '"Low=Flow Channels", reference is made ta Section R (page R-1).

Q-4 Box Conduits

In general, where ground water is encountered, no subdrainage system
is required; however, the effect of external pressure on the conduit
shall be investigated. In cases where grouhd water is excessively
high or where foundation conditions are unstable, .it may be desirable
to]?r:ln the ground water into the conduit or otherwise provide for
relief, v : :
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pezoidal Sections.

The invert slab and bank linings of trapezoidal sections are incapable

of resisting much hydrostatic head. Consequently, the subdrainage system -
must be so chosen to assure that the upward pressure will be less than
‘the weight of 1ining. ' - ' ‘

For permanent structures, longitudinal heel drains, longitudinal and
transverse floor slab drains should be so placed, and possibly inter-
connected so as to reduce the hydrostatic heads to bearable limits,
 The use of filter blankets, or sand and gravel blankets fs a desirable
- method of equalizing pressure and usually results in minimizing the

- number of pipe dralns required and resylts In a safer structure.

Q=6 Ground ﬂater{Quan??flgs

3 Far ' - ' ' ':+hé soit -
Design flow rates shall be determined from information in ,
repog* and shal! be based on the soll permeabll!ity and the observed
and historic ground water Ievels, _ _
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. Types of Subdrains

R-1__Low Flow Channels

Low flow channels are usually small rigld frame "U" sections constructed -
In the Invert subgrade at the center|ine of the channel. They concentrate
low flows,. promote adequate velocitles for the movement of sand and provide
a very effective means of outletting drainage waters collected by the

- subdrainage system. They are also of ald during construction. Low flow

' Channels are used when ground water conditions are severe. .

.R+2 Hee| Dralné

Heel drains are longltudinal perforated pipe lines, laid in gravel or In
mixtures of sand and gravel, on the wall heels of rectangular sections,
or near the outer ends of the invert base In the ‘case of. trapezoidal
sections. The drains should be at the |owest level consistent with out-
letting requirements, since thelr purpose Is to.protect lnvert slabs and
-other -1inings not designed to resist much upiift. The slx-inch minimum
diameter subdrain pipe shall be ejther bell-and spigot concrete, bell and
spigot vitrified clay or asbestos pipe at the contractor's cption..

“Generally, the drains are discharged by spigot elis directly Into the _
channel through flap~gated outlets at specified Intervals., In other cases,
the flow in the heel drain may.be diverted Into lateral drains In the Invert
subgrade, so as to outlet into a low flow channel or a longltudinal fnvert
drain. The heel drains should be continuous except that a gap of about
“three feet shouid be provided, unless otherwise directed, at about 200-foot
Intervals. ' : ' '

Material around hee! drains shall In general be D1 drain matertal and shall
be enclosed In a fllter fabric appropriately sized to prevent movement of
the fines. ' :

All drain pipes are lald with the bel!l ends upstream. The bell at the

upstream end of each drainage unit should be entirely closed by a mortared-
. In precast concrete cap. ' :
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R-3 F loor Slab Dralns

Floor slab drains are longltudinal pfpe, lateral pipe, or combina+lon

of the two lald Tn gravel filled trenches or pervious blanksts In the
channe! .fiocor subgrade. Details of floor slab drains are shown an Standard
Drawings Nos. 295.1 to .3. Where these detalls are applicable they hay

be Included with the project drawings provided the case to be used ls
specified on the project drawings.

R-4 Sand _and Gravel Blankefs

Sand and grqiel blankefs shouid be used for elther racfangular or +rape*
zoldal sections, where subsoll testing Indicates that the excavated sub-
grades wii{l be wet and soft, or that subdrainage requlirements wil{ be

- extensive for a consliderable pertod of time. These blankets, where deemed
necessary because of particle slze shall be placed on approprliately designed
filter fabric. In addition to "drying up" the subgrade and Improving Its
bearing capacity, the blanket is considered effecflve In filtering out
the collclds and transferring subgrade flows to +he maln col!ec+or sys?em.

The blanke+ ma?ernal, when usad as backf[ll for a rectangular secfion,

or as subgrade for a dank !ining, should not be extended to ground surface.
It 1s preferable that the upper two or three feet of soil be less perv!ous

in order to mrnim{ze the lnfil?raf!on of surface wafer.'f

 The blanke+ mafarial in general shall be D1 draln maferial ‘and should be
sub jected fo moderate rolllng. _ ,

R-5 Fli?ar Blankefs

Fliter b!ankefs, such as used by the District for East Compton Creek and

by the U.S.C.E. for various projects, consists of a layer of sand over-
lafd by a tayer of gravel. Thecretically, they afford optimum subdrainage.
However, they are difficult to place and are subject to inflltrations of
collolds from beneath, and of mortar from above during the pouring of
concrete. Ordinarily, sand and gravel blankefs and fllter fabrlc shoul d
be provided In fieu of filter btankefs.

Struect. Man.



 SECTION S

DPESIGN CHARTS AND DRAWINGS




1.5

1.5

 VALUES
OF
H_
B.

1]
~- o N e - . | N ~ -
N ! i 2
N 1] - 1 ] -
- N an am =
.F NN i H H
- - l B 444
fﬁu ,
- . — il
= I H -1 s Sesseansn Wllll ~
T an H R == S=Rd
i HH HHH, A SSsEESammam
i R T A = @
15 S N
san - (T 1 HH S l.l.l‘r..].l.)l." F—1 =
HT Lo ST T
o - A SEEESEE==s
T T AN R i
T T T T N S O
snn § AT T HHHIHHHH”IH
HH i R : #Hllnﬁx @
HHH +3: T HEEHTH S33RaZsss R R R e @
HH it |nnumunummmummmm.m“.”“hn‘un, - nlnnnuunuIHHHHHHHWHWWMI‘”m”” —
wul..H - 11unnanHH1H HHHHJH.UH”,H..H- I3 )HHH....J]..H:PH).““”.“I;”I}
S, ESRESRRa T T
$2eSEEsEs e FHEE R J A e
e " - 41 i HAHE RERRS 0N - - . 4 4 ¢
e ’ 43331 - sens HHHHHHHHunnnnnr )rnnlnanHHHH IHHHH.“””””
HH mw.x.n T - =" as N AR Ra AT e o e e e
HHIHI;H:H.H}W HH4- e o o W AEaN HHHHHH.“H..nnunuu:unnm1AHUHHHHHHHHIHHUHHI”IH
i H g H T R RS E
T e R [ HHH””“[I”:,H: 13 MINAIRARNE N 4.
R R I ST M HHHH
S B L0 eERE e i
T mwl = iliiiiiiiananannn e R Ny T .

T ann 5 ~ T [ ] -
gESzaEScEsiliiiitiittteesea 0y B s355 =S HH g2 K
Hr.u.].quurHHH,u H FH HHHH H T
33 amisenases T ssnem - 4
ShaEam misinenan RERSHURSE T N T ] 2
gassss T S - PN
-1 1 H A - . - N
mu%u W mw [ ~
11 1 14 [~ - : -

NSRS En . . N } D
HHHH e ] pantipllieryIeanTe, 1 gns e e e
g g ! P ) T 1
g : FHFH RN
a ] NI b .
- T 1 . ] N A -
neg [ 1 1 "
RERERE [ g -
R . N

20

15

10

15

ICIENT — C,

VALUES OF COEFF
for Granular
Maximum for
Maxi

and K,
and K

hesion

without Co

Gravel

Top Soii
mum for y
Ssturated Clay

ry Maxi

mum for
Maximum for

rdina

1924
.165
130 0
.110

.150

’—
o
’—_

"
=
=

and K
& and Ky =
4 and K

D=L,
E=C, for K

ﬁ#
Ku
r K

for
B=C, for
C=C, for

A=

FIGURE 3

FOR EARTH LOADS ON TRENCH CONDUITS

(CONDUITS BURIED IN TRENCHES)

COMPUTATION DIAGRAM

S-

Los Angeles County Flood Control District



Los Angeles County Flood Control pistrict




+~F

ne .- T

HHTH HH : : s puay dpnn
- 3 ! F e :
H LT 1 et
s nay ey I T jR i ]
Saseim . _;. 1T s o T ¥

1 [l . pd : dHoL

. o _ : ” | it

FoH 1 L1 - I Mg 511
lhn e - _..

.

;

IS

RO adppand B

gt B
T
T

e —

JoAng Fpiyn A

—

‘_;.w.ﬁ.. r,“w T
AR guk MR [N
it S
1 i 11
313 oL :
A i
&

.EE;Q

=

=

—+

LI Snipon Ay}

- -

H i
T : T
e

seesaiisi e ereatt HE mm
(111 A e

i

E FOR | SIDE

i

N
BBy
[y

1

[aRRE skaia B

EURV

Pl Eiriare

P I

bd

A

N

o

[QPEE EEJ r A

e
ha gy

es County Flood Control Dietmic

T
LI

A.,;.H..

Y
1

by

,.
tid

1H T

THT

S

TrF
1

BT

] Hjmkd
aun [

N DGR

4.+

et

pary ma .
Ry s &5 e fupuiepan 5%

I RSy e gl

-

b p-d

3

A

S

t

Los Angel



INGLBDED

L IVERLAR

4.

Fiat

[

Los Angeles County Flood Control District S-4



ifs!

P

.....

L

<L,

""'.-i'.-— : .
4

e o e
\
{

\

\
\
\

\
\

\

\

| . . Y .
H .‘{\ . :: . RS Lo .
B o - SEIRI N ML B '
! T
A iy

NNWANE
N

iis.

|
|
|

H- 2

Pl ¢4 r | & i

L 3 N

Lo,

-y

ﬁ.. D3S O TIHROIBH '+ _

S$-5

Los Angeles Ctmntyflood_Control District



st

. ‘ --'
i

JY W S

NOUITS

HEEL

UDED

WL

diroder

—de B F

o b

| VERLAR

e e 54

Vool bedeet oF

el

el Fili ]

-4

Y

Los Angeles County Flood Controt District S5-6 =

1

- A

:

I
l

o

£

. =4
2

“r

/2]




"":n( i

F BOX CONDTS

="

: T OF WHEFL
PVERLAP [INGLUDED

e} SABSIO

! OF 'COVER| 1S

ﬁr . DR ik

(N
\

b

l ’+ BF RN ST S :

—dut L L2+ |6F

i
T
\

‘? ’

/3 —++

S-7 1.

Los Andelcs County Flood Control District



Los Angeles County Flood Control District

1 1 1 1 1 1 1 1 jang 1 1 .
i HE A “ A !
} | -
B BENA N A 111 I A T
| - 1 1
] t - HF
T T | T P T
T 1 " T e
! - i+
v ;
u + +
l.u ]
I 1 -
T
e T
) L 3
+ !
RuN 1K
W.. } + Nag
nak
} M BV §N
H ]  {n
s ! i
e x ! : 4
- . i
i I 3 t 1 n-n T
] I ¢ I . o
. t o ane
: e | PR B }
1 t ) [
N 1 v
: 7
Ll 444 ..
Poo : i
|- s T
~ B .1_ 4
- n Fy r
- L3R5 W 4 . T A "~
i 3 H el T t H
- T : b I 4 ik SREaspats
- ] 1] N REE NN . £
a 1 - E HrEHT
-4 H . 444
Ehanrs L
I 1 4 T
Ol
.Huv 8 » |
HH Y AN | 1
A NpanE
mi - A e
i n -+ ! T <!
are 13 » } T }
RRREn{ 3 & T
1 H - o
H ) par.-aE | 1
nranas K 3 4 -y
4t 1l
Tt It A
" HuAER
=1 i
Ran ais _
1
1 H
[ »
R L |
1Y " |
-4 1
|
" T = ]
H i . Y -
i A
un T T H=r . s
o ) f o ERus Suie pa th
H - = - h 1
= 1 1
& T
5 1
Y LC
- Il
1¥ L
(13 1 :
ﬁ 1
: f
o il
H u|
: e whas
- w wh v
um YOSy N nw L.
. I+ 1 W8 "
s N 1 I N N
1
1 t T f ) t
I i : t 1 1 "
-l 4 1 1 1 _~ “‘

S-8



h
e

LUPED

“BVERLRAP | I

R84 S

jg 1R
+4d-.7

¥ tt;.,'

S 7S

o

SR VRN S

. b RN
N + 1
] : !
P - . - - —

Flood Control District S-9

Los Angeles County




T

5-10

pir s

[

J Sy

S iy U

an.

e
L

A

L¢3

:
”
4

”
|

-
1o

S SN gt Wpas

p e momm on

A A D SV TSN

"
an

PTLT

R

£

I
Tl
11
1

I W

(5 NS

LIFEE

A +131
AZREN D

c7eT

ob

Ve o Inve

R T O,



[ MRS

w———

- e

JERE SHSERA: § SRT

UL PEDEA: 4

"
. MEYRRE
I , - THH
T . -y
i . ] Eis HEHHRHY
Hi - . 1,. 11 NRE HTH
_ SRC1Rengie 4 Easefts s
it 2 y " y . ] F.
RERRT .ot 1Rk - - 1T ] 14T 5 _
Y e 5 . I- :
Apng (HEW lankigya 111 Tl
21 . H | | i daga: H
gy iy T y : i H . ¥
. | s ] fo 3
41 N -~ .
R : . . 38R =t E - -] -

~Ar o~



cd
-1

[%e)

4
T}
K

3

My WS

‘,.. “, i1k
- RERREP S

B .43 A
{: - 3=
[T 2 ApER SERRREREE
oo g <}d -1 - 23 - 14~ ¥
B G
T apEs
B

N 8/

T

b'_h-

. : ds ) i 3
J s 1 T EHA T E T VR R DT L T TR Ix NEN NNy

: 1] 1 HH H: ] 1Hh e

-1 E¥ -1 -4 34|

¥ b - P KAk 1F H{H

et

C7CT O




s

e

i s "ty ~

3508

=1

7o A
; T

1t

=t +-

= L4

ey

.??
T
duuy i wn T

Py i

)
i

SESNEREEANE HRUNE NN
SEESARENS -
ar E 4
SR N T NN
L)

2 MRES. TR
: efdRidscann
3 BUANSENNNRESSECHRY Y FF
» T R N YR Ny
Ll 4 [ A ENES S
TITE LR g av ; g
LD | Fi C Hin
il
. Wanu . : KRR
AT " RN
It TR NS 5
f~rt-F 44 4 -
SERANQNADE N n
e -1 43
» A
L HIHHE e d
SEnARanb
T AN ERY By
3 T . ]
4+ - 3 |- g [ £
X F- = -1 o 4444 | n L1 R | 44
an L El4] R HAE R SAARN AR NN v asaedy i .
H SNiascaanapnEes £ 7] BRanal
INEm
i 3 diRifans: T
2y 1 AT T s inkuogngs T T 11 | »
1 ] SESN 1
1 ] [ nkd iy ax 143 .
i CILT 1 L. (o F =a
i Bas HeeH R ] &
- L1314 N E AR ) ENY
- M.. T} u RESNE [ bt
T - - LT n -
+ v -+ Ry +1H - R i " T
ue $ 1. ET N Bl 4 1 K " »
[ 1 : H 3
e i 4 JIr KT 1
i i § - H ks

Py
1o

¢

NELEF & E2SEHN CO' WYDE i Y'Y
X 10 10 ¥ (MCH Ty % o wcHER




puathagy bl

i
]

e

jia g mmen P

=k

A\

=

A ¥

SRt

e EEENREREEERIEAR 3 EEnu
111 A TR
spasdpe TR ERRES humpiREn
] ‘ H AT R
T8 Y - B P . n 7 p
! | § ] a1t
. ¥ ] AxRNER . 3 p ' - . f Y- NEN TTHTIT
i . J44-F1 t- R o 8 | 4| 4 L]
i ; SRhEN bz L : LR AY 1 saRERRasdARankadhnnskuny
1T REE SN : i : ] 1F 1 - i 13
i ii dRR2RizE ki ; 111 i Rees T T

C7CT OH ’ WEH NIV AN MIEET v s et e e



MPTIONS

M__ RARRANE
li TR
4 THLH

T mw L
; irrd 1
L 1 et hpEss
o i ..
I MERY
141 e T
: ! 3
} ] i
. v 7
i 113
w. -
i
L
L E
i a1k H
NS LY
1l e i ¥
4
, BNEEN T

IRt

£2€T ab

WEMNCIAVH ‘AN UTICET N e e

] | ] : 11T RESERagMpARERN BEERERNES
i . L Pl ;
s ARAN 4 3. . f 9 H _
4 34 HHT I £iL 1 N | - H
L1735 1t : 3o . LT g 133
R NASE] R {-]- 1
A1 1. 11 ] 4 ¥ -
8 L F T 1 . 1] 11
v,vr IR E ~fed .| B y g - f-o - - 34 8 N 5 J




HH EENREESORD T T e cSRENE
1 $44-4 A= ! " 31137 1L aE
b+ 4 4 ] L A R e e e e H A E AN
FE - BagNis ASEXAESRN ]
E M ] i
JHTH TS BUSENE N RN EERS B
euy 14 ANENERY NNED 1] 1111
$ TN = 13 T ] ]
; 1 SEERas 3 1 . 1 11
17 3 1 - - W E 11
Hi Hijk

F£7€T ab

VEN NLIVI NN iedsy o e s e



LOIMISIO TIOMINOD Q0014 ALNNOD V1)

*X0q JO IPISINO UO LOISUDY $IDIIPL] (=)

1INONOD X09 13uuve
3719NIS 40 N9OIS3A W04

TXOG JO IPISUI LIO LIOISUDY S4OIIPU] ( +)
_ /0N

ISNOILLIGNOD ONIGVOT QUVYANVYLS

POy d1yDysOIpHY LpUn xXog 7
“PbpIIq §B JDSIY ‘440D 7 -0 )
5IX0q [[ly - SLOI{IpUO) [D12905

STIYM 3QISLNINON (+) XYW

STIVM ua_m..kz_uzo: ()XY N I 3SVD
.Vl [ e /113750 4 §UodizAty
qo/g doj o/ Aoy
sl/omM dpic sliom apis
N | IR :
8 R ull o o |
| N 3 & & I8
o~ ™
15d 00095 - 4 8 & NAK 18]
1sd 0042 %4 3 3 23 3R
g egn- . N °
¥ ysdogiv _ S 3 3
114 20g PIPO0 ] X »
[ 'golS doj 1 ____9pj¢ do_
GV3IH J11V1SONAAH - [[14Y20g + jUdw A0y
~HLIM STIYM 3QiS GNV SUV3IHS XYW STIVM 30IS ‘AININON (-)'XVYN
- 8V¥1S d01 LNINOW (~) XYW SYINHOD LNINONW (-) ‘XY SEVYS WOLL08 ONY dOL1 ‘LNIWOW (4)°XV
TAI3SVD o 3SVD T 3SVD _
: Yy 20 Yora[. Y yJo yanig
| w008 + Juswaang [1/4%0g 4 judwaatd /41309 + judwarag
ge)ic doj. qo/c dof qo/¢ doy
WY FPrs 1M 9Pl #99 o5~ S/IoOM 2PIg
i | 3 | o | * JE0C29 |
ol w | el e %] e dq15/ 3¢
NI IR &R |3 3[R
l/. ! B
A} A\ ¥ 3 3 IR 3 3
IR A 3> N ? | N3 {15
h.. b
g 3 X
JI - ©® EN
IINISI4S V)OS SOIPANH
96/¢ do] o qo/s dof /12d 05t -~ qo/¢ doy
H?$¥39Q + JVdEIBADy //1430g + juawsrng /147Dy ¥ juduining
Yy 40 Yoy Y ¥ 0 ¥y

S-17



1D1H1SIA TOHINOD GOO0Td ALNNOD V1

1INONOD X008 13¥dve

Pl

X0 JO BPISINO U0 UOISUS] SAOIUPU[ | -)
xR 49 PISUI LD UOISUSL S3JDIIPU| (+)

~379n0Q 40 N9IS3a YHO4 - - N
SNOILLIGNOD ONIGVYO1 AYVANVYLS '$181X3 GQVIH "OMQAH N3HM ‘1IVvM
ed annt —— A "XYn STV 3QIS
4 600'se =% ! AL o N3N EvIs @0l ININON (-) XV
- 7Mi4ndve 30074 K 3SVv)
STIvM 30IS INIWON (+) ‘XYW T795g 7 Jlolsaiay
AL 3SVI _ 755 o0/
goic doj M
sl1oM ' w & 3 [w
A whoo NIES NIR
4 Ny N ; N ]
N 3 N 18
S M 7 B 53 ] I»
m./ Q I ssrssatys &Q\\Hﬁ\%\—
? S 79/5 o/
9 Q _ JIF Y09 3 FPouonod
SO Goj¢ o] ] 2 -
.. _SHVIHS ‘XYW "S7VM 301§ ‘'LINIWNON (=) XV
SHINUHOD ININON (-) "XV 'SAVIS WOL108 ANV dO1 ‘LNIWOW (+)’ x<z
I 3SvD I 3SVD :
Y & 0 onJ| ¥y oyInd]|
| [[1P(20g + L UdUIAAD, 114320g + { UdWwaADdy
Go/¢ doj qoI¢ a0f
S/{OM ¥2d g1 -~ L
9w 2 |12 SHE [ ¥ Isd c29\ §|ie:
SIE 3[R NS SIS
318 g g |8
3| I |8 3 S5 R
31 ™
3 S _
gojg doj #3dogt - qoj¢ do]
I3 70q + fUadaAty : 10q {33057
yyJoxynd

poay J1jofsoiphiy Jspun xog -2
‘8bpIig <0 joaul J340).7 -0 |

EaX0q [l - sUoIjipiio) [0I59d5

STIVM 30IS INIWONW L +) XV

K 3SVvD
1114430g + JUBWIAD
_ qU[¢ doj
S11OM
)
&
™
3
3
qoj¢ dof
JiTJHo0g + JUSUIAD]

7107 op7

‘§1IVM ¢mp.zuu‘.‘»< savis

I 3SVvVD

FERZEL
[I1pi3og + JUSeAny |

qoj¢ doj

s{iom

NOL109 ONV dOUL ‘LNINON (XY ,/

J340M
G707 30T

JaL

Y4103 3018

gpj¢ doj

1114390 ; JU3LaADy

F Y o]

—-i8

L)



12181810 T0ULNOD Q0014 ALNNOD 'V "1

_1InGNOD  x08 3uyvE
37dI¥L 40 N9OIS3Ia HOJ
SNOILIONOD 9ONIGVOT QUVONYLS

- _

‘XOG #0 3pIS4NO .
vo worsuays §24090:puy (-)

_XOQ FO FpISUL
UO LOISUIL $I4DIIPUS (1) &

“4O02YS JOIILIID 4O JUIOH |
FURWOW [OIIL149 O 4UOL O 7/

‘SITLON

_ _ o
//OMUDLUSD LO JOIYS 'XOW §qo/s woypog puo doy S/esi0g 1
/OMIDLUDD O LUdwOp (-)XOpH IPISLNQ fUSWON (+) XON v
AT 9sD IT 9§00
[T577 [ 3nz NEEE
//i#Yo0g § jUswaALg //i#¥20g 3 UPwarng
Gojs oo/ . qo/s 09/
, $//0M s//om
WNE 3o wl[§7° S|
~IVHIQ ﬂ Qlia =119 Q A/b
5|3 ]{|° |3 1)
™ tn m{/ i
Qlo Q Q9 Q
N 3 M 3
3> 2 > > | N
. gojs oo — qo/s oo/ —
/AN I0g F JUSWSADY 11/4%20Q 3 JUIWIADH
I Nons/ PEL _ _ MonNyy
sqolgc .onx.on .puo ooy jo4108 §IUIOD ‘J0YS xOpY
ALUSD  LUSWOYY (+) XOpY SIU40) ‘pudWOopy (-) XOpy
I 950D T o555
[ w5027} {EZ27A BEEL2T8
11/4390g 3 Judworoy /1143009 J juswasog
- qois odoL : qo/G oo/
£//0M £//0M
N m’ . .

- BIy o J2 m.. %4 N
NN < Q qQ clq
LR LIS L) Ol
m|X NN ™ x
Q18 S|e ) e
2D M \! i}
3 |- Ny 3 N

b D> 1 1RIRS
‘ go/s 067 gojs og [
JIiF¥20g 3 JUIWIADS /1I3%30g 3 JUSWoADH
[r2n44] ¥aniy EEL27]

BN




15/0 JOMINOT CO0075 03I ¥

LINONOD XOE TIY¥VE
Y¥N05 JO NDISIT ¥OoF

s FSPO

S//OM + QOIS 90/ 4 710S

| s~vO/LIGNOD ON/GVOT TYVONYLS

Y EY )

o

19)

,.,.\Uhth JOI/$I4I SO fUIOH |
AUBWOW (DD 4]0 #0 4U/Oo O

# ISP

- S//oMm + GD|G COL + [10§ | it
, T 0

qo/s day 4 /1og

272 ] [ ¥373]

£ ISPo
| yonsy |

S//OM + 9O/G DO[ 4 [/0E

¥oNiL
4 M

%
— /%]
Y]

0

_
*

Noansy

/10,
\\5;

go/S o % jioC

L2972, ] A o wr

g ISVo
=TT (73737]

S//PM + QOJS dog + /105

[¢]

O

PELPTE I

B ELT)
/0.
\;.

qo/S _dal 4 ]70g

EETE) Iz

qgo/s 9oL + [/0§

1 ¥ondgl ]

/ FSVO

REELY _ | Monsy

S//PM + GOJS OO/ 4 [I10G

24 OA

]

Z4O0M

qo/$S dos 4+ /168

AL [ 32N/

s-20

P




~so.

© - 140

TOTAL COST COMPARISON CURVE
FOR_RECTANGULAR RC SECT/ONS

L 3 ace /m' S
— . urf c"."f_!"?‘f_4

!

| H/L Varies

K= ACR"E: Constant

it o oy et .

Hsfﬂ afP’P-___i

fam e i e S L

GRS |

N i ahdel

. ECT[OAI
| 54515 OF CALCULA TIONS
I .Sam mmrt ymab /w- all ratios

z Um costs 1 .
.. Cdncrete @ dfso per cubic yard
. Skeel @ 89.40 pe_vr pound
‘ ;.“»--»fEJ:caraE(ort-l " BIZ per cadic lyard

: 3

MINIMUM cAQST

Pia.equiv pipe ”/Z'-'/Z& | |

o o o o oy i ot e . e fie i e 0 o e v i e e

HQ

“PER CENT OF

n
s /|
y.

/
\

H/L |\RATIO

0.5 0.7 0.8 41 IR LT Iy




Cost per foot of box in 8100

12 -

o

14

COST COMPAR/SON BETWEEN SINGLE AND DOUBLE BOXES

 Surface of ground

‘§

maintebotel o BN

-‘u-.—a—“-_-----—-—_ --q--..u [N

o e

i‘-

4 -.-‘.‘-_'_.._-—-..-.-*

| Smy/l Box

BA4SLS. OF CALEULATION

T Conereta unit cost @ 8 /60 pér cd. yd
- Stes! @ 80.40 per pound
vExcaVaﬁmn @#/2 percu.yd.

Single Box

C e s Doab/e aax (Mrtﬁ eguwalent ﬁya’raulfc cd,aacféy) ,

Daub/, ' on N

| Ca&t af ‘eguiy.‘ Double »Ba.x F 2/6’,

Cost of Single Box Fs16', Hi{ﬂ”«}/: |

'-Co.sb &f r:gwr Da

ouble Box £ 3, H10"

’.“‘Ca.s& af Slmg/c Box I{"*a’ H=210'

14 6 18

S,aan fﬁ} in jaaé

20

22



N » HONE STVH-3N0 AJTVNS) MEIVIKNNGRI WWIVI-HO “ONOY (28" JAISVIEV

IINANOD X0d .*D*¥
@IVONVIS %04

. TIEVI NOISEQ

R ¥ % -7 R

~ . “4NOHIGND WOVE vl
SISV WARISNON) WAV 1S “§IL1IDMIA KON 1Bd IFSYRON)

: 3 IS Lt CNAOHE SYIAI0 W MOJ GIVIRO™O SI SSIAIE WUERND ‘01 -

" I)CUS WHLLIC Kee J0VEKE 10400 SYEISNY YOG
L O ITHL KR TISAETES ¥ WO-TISVR I S31)LENND 313600 "

U STV 30 MSTIM-AIN JI0NY ATIIINL NS
QIS 3¢ TS STIVR N Sve v

. OINES 3N TIWIS SIVS WOALOS BV 1 NT-Sawy -
SHOME BN TIVIS IS S Y .!..h.«-:u "

e € B1 WLk ,er.S T™me £ "3
WILEA 41 -Seve 52 oY QL STETY 0L SINL “wve VITIIS WL
Vi3 o AL .

3 .!ala..:m.s..g. nuu.lﬂu- Eﬁ!- ol ,2 1
, nh...:.!m.! !.ﬂ:i&«ludu“uﬂ_gg.ﬁ. .
“SIMING T 0 WA IIONLTA Simnie 1 W, A
, aw:!it‘ﬂzig.ﬁaﬁ,.ﬂtuz.. s o
i *MIOHS ISTACMID SV L4OKY W WL 0 serowe 40 SEY SHNED 01
S ST o : ‘
e e i e TR
: WIS, TSINIUD SETIN SHOM ORL 30 TS oW
9840 WD 01, IW TS OF ZLTMD ) NS WS SHOTSENID, °
. w03 W WIS 0 # 9V 0k ” :
" QLTI 27 SR CHORrLE o) S S T T

B U U
. .

-

Louondg -
" iy
2

S Vo - .

35Vd Ni GINDVF SI%08 904,
SWE3T LNIOF NOI{OAYISNOD

V¥ woiros

B3000 1omiv Sipusero w pesord_ -

PR ot waamdmuoa b x2)
. 8

T T N nom o 03] sptieo v jams

1

" VM _$0 401

B 7“4. ...u...,oano. .

o 3 J,. Y
.. L 3 ..L..

pi= MM

y 4

o
£

 §WE30 INIOF NOILIANISNOD

3 e p
s ) S

svigwoig

gn

1ouondo
N 1.3

1

£9-81E '1°3'V JaT JE¥SINS puoq Pun JOBYS
- : xu

.9
“Fe9000'eZ »
- 1480081 <)
shep 92 10 139 000% + Oy

494 061 161022000 Jo ybiom

NS O {O8) T 3 § 3G 1HNEENN 10jOR (DNSIT

4P 0 100y aRd 1V ¢ 10 W00 Wng

10l € sd B0 30 PR SPIBIND = PR

. 051D 5 A= Ay
FI0Qil=A 0y 390I50N ¢ POOr 40T

GvoTtvid |

: PR e p— so-9I5-02H

Ve A

Viva NSIsH0

NOI1D35 %08 08 IVIdAL

109 ~§4 ~

L'

smg-'goe

| seg-Gwy

T 1-]

> AWOp ‘[8u03

108 jpupnntuey ssoeiE 9%

- i08-0 f——10g-2
z .*
2
"1 wg-ty

o o e |
1ouoiId

[

ot

J  pvondg
ST
’ -

5-23



LIAANOD X0€ *J°¥
MIVANVLS Y04
AT14VE NOISAQ

0 s Wy U - .
16€°9 .*~._< .WMVI&.I*W\.O:!
1 bs gop = ooy

AR : o “ €10 =y
_ o ST T {xo8) muzxmaozm STINVHGAR
926 | @16 9°06 v..ﬂnoL; 168 L 920 |. 998 | os8 | 198 [ 620 ] (<8 | 208 6’82 0Ll | 6862 | o0R 6ve | eg8 ] 6'ge 428 44 N N34 ‘$ET ..uwum
520 | 920 } [0 4 WO | -S40 | €O | 20 § 140 | 890 | 2907 290 | 50 | 990 | 950 | 990 | 990 | 990 | 90 } (90 { 990 |id N} Mua SEA NI 3L IYONOD,
(13 o .t ov | O 1" Ob | Oy | Ov | O RETE 2v 2v- | o ey § ok L oov I or | £e ¥ 13
9 9 "1 91 9t f ot "I o1 § e f 91 | 8t | 91 91 | 9} 91 1 s gt S | st ] 9 91
et ey 4oy e 2 2i L X AR A0S B 1) AR B T 2 2t L1 L
(] <l [l el ZY |, 2l et [ O3V 1 ey 27 2y [ A X [ AN Z1 21§ &t St 1

.hzw!uuzcwz‘wm .—dz_O:M_OZOJ

-z MLEXSE

:l...m,.. M~ 2 I | .z,puzw... suva
Ve _ _SNDVds U ON Wve] 9 |
LS ) - 4 zthN.,— Syva

SNiovds @ ON k3

T WHI9NT TS shva

T ONIGYdS @ ONuve} 4 |

% 'nion3i] suva

az_%a.wia ON uval] a

A THIONIT 1H3A

4 "H19N3IT "ZIHOM} s
SNIJVdS ©. 'ON uve

A :pwmw.‘ FUELY

- ...O —& | 02 !O. l..N R
S0 —31son =2 ]
; .h ov | 0 &s .o_n.?

t
SN{Jvas © ON uya] 2

] LU ERNCELY 5

5ot T WISNIY ZWOR w,_.wm

Lroam . . |
S ~ 9,0 —9 [ SN — g |eW 37 i

NI IS R S

gy | SPv | o@viodv]

SNIJVIS § ON NvE}
g S —-plge—bl 6-b]lot—5] [] :hczu.u SHvaj .
] g [ Si@b v eids].adri ngs]| 9NIDVdS @ ON ®va] '8
L -9 =51 -9 n i.u "

:i,.w Wit i.w .: ~3 M=l t=~9F D1 ..n... 1+ —~31 1 -9} —9t gt—-9f n-9] n=g{ § HiONI]Suva]
R LTI .a@»...o_%n mbwmum. I ¥ UL RE DD K0 8] 9751, :& EE A NCTLR ! L.ﬁ. FIARRX “SNiOVaE u mﬂ gva] 8 |
, S S o . C . »zu:uozo...x.ux  ASHIASNVHL :

SIOF | 6001 s26 ] Go6] 26 ] si0] pov | sz | siz [ o5k osc| ssi ] 907 [ Bo: 967 T o0 T oo T 567 o032 g0z | F1 _SSINNDINL HVIS WOLiD8] |
009 | oow | one | dos | 600 | 00w ] 00w | 60e | 009 | 0B 008 | ode| obe } 009 | oow | oos } oos | oo

. 008 ] 000 | &1 'SLINNDIHL TIVA 308
00% | S1@ .@.m. 291 60B | sii ) o%i | ©id §.9 [ 059 | 0E9 .on.wy «.3 0591 059 | 0s9f osw}l c.9] s29] 09 N1 .wmuxxm:h QY15 _dOi
| S 2 | MY 1 mﬂl. ,l.n.,.._ 1 ¥ S &7 i i] 5 e 1 4 9 1 @ | v |J-2f ¢ 1 |
_ j muuu ¥IA0T 30 x.aun .

..vw un:u 5342:8 ,ﬁéuzaama»: 30 E_Essa

.h H ..o_-._m..._.; T3ZIS X08

S-24




.HH:QZOU xcm ,.U.A‘m :
nm.«nzﬁ.m modm

~ g1avL _zEmmq

ovo'L =

* §9Y Baei - D6 0¥
4 bs G = ndiy
o ) €10’ =0
: S o S IS cnomv mu_hzumomm u_qamawz .
086 | 048§ vi6 T aws [ cv6 [ 626 | vie.| 166 | Geo | 906 | v 16 | pe8 | 2ib | ove | €20 ] v08 | vea. ] £56 | 656 | 456 43 NI u3d 'S67 HEETTY |
€80 | 290 80 | 620 | 84D | 120 | Y40 .| ®i0 | ¢&0 | 040 | 150 | 0:0 | 690'] €80 [ 690 | €90 | 696 650 ] €30 | ev0 [id NIt zum wara,uhmg )
3 o 3 ¥ | %6 | v v v T v ] 9 | 9 9. . ob gy | 9v 9% oy [ 66 | sv | ev - NN wﬁmw suvel |
02 0z (3 "6¢ | o¢ | B¢ oz 62 1 oz | o2 0z 0z .1 o7 02 02 02 § 02 oz 0z | o2 ;2. ONOT
el a1 ki (R R DG B 2 ETER BRI O R L K3 ®t 1wt 1wt vi N NOLI08 Nl 43NN vON
A 1) KN CL50E G WELM B 1 2 O M T X E3i L I L IS EMCTIR TR AT g m BYIS_d0) NE ¥FEWON] " 7T 1
- 4 o I ,»zu:muzouzﬁx - ivmanioney - _ L _ o ]
[S6-% _.312 S0-¢ moln . TN ‘ { "HiON3 1] Suva |
..am«.,_. SRS e T N X H5NIJvds & ON U H
O—E.|.50-% } 80—-¢ Is0-¢ | s0—-£[.s0-¢ |.s0—¢ [ s0-£] s0-£150-g)s0—-c]l co~¢ ] Y THIONTT[SUVE
IV STGV LI [ @y [ W v [ M BOILA VI NPV EIv | ISRLA TP S P ONIGVIS @ ON uvdl o
b 10 b L T SS-plee—F | 1 —r] 6 b lGO—ri v —Cfso T} T 6] 6—¢ - 9 "HIONTV] Suvd.
MN BERL -.mwmv, XA eOr-I AR AR T ir-Ocr.o SNIJVdS uvgy Y
({2 — L, 2L ] te—ilzi—ui] A—d J 22— b2t f2— i 12—t |2~ B 9 :nwzua SHYS
oy KT 2 2&} AR O KT DD K A3 LFELST vl ONIJVIS G ONBVE] 4
ST—8 S2-81.2—81,81—8151—8451—B1ST1T—8],51—+~8]51 S . , :bcz j 1] Suvd.
viSigr [ BV NI o [ T A Pr eI Fr| OO .EM.# . a
A= ] p=—2160~2 [ ¥——t] 0—2[ 021 1 : .: x.—.».vzuﬁ_ h¢m> suve
W=t Lse 1] g —t|.se—t] e—i g2~ - ’ [ z,pozw._ N.zo: %, :
cm. Iy [Py HM‘.._ Yo [ rd vl bidr I ONIVdS @ DN uva ]
32 [ —2s0—2}l.0—~2}.0—2]. O—21 A THISNTT IM3A syva
S [ Sv—f [ S2— ¢ l.e0—% Ls0o—¢ |, € Le0—% Y "HIBNI | ZIHOH| 2y,
£ DY Fy .n.m.' L ] Dy 1.6® ¥ uz.oEm 8 "ON ¥va]
=1 nﬁll Sy— | [Gge—1 an.l* ﬁnmli J—o0f A :wwzua “LH3IA wrtn
ni. €t | f 1 g fee—a ], 2—2 Y HIONI T ZiBOH] 5 .
Sl rlad v | W DrIviPr | i .!nu“v. 0z.mw&m "ON mlq '
lse—u e —sisa—rl6e— 1] Ce—2 92—~ %
WE—fl gl ] €—¢ nl..n. .:5 T '
.-m,_.mv “.n..mc K] Mt .:N.v [ 1 —GNIOYdS @ ON ¢<m 9
£i.50-pl.ot—~£] co-wlco—~p]Sc— .- L] N CHLONIT| SHve
. Py st Trisi vl Dy ,.w_.-u.t..au@n —ONISVIE m ‘O uva} 'a
JZ2=tt 22—t~ 2—i],2—. ¥ "H1IONI [ Suve
1 1S 99 A 3K T-X] _..o.m.m [ SNIOVdS ¢ e
) hxulmuzouimt . mweu.)mz«z._. ) B
ot Stor] ooor] eis | 6se ] o] siw [ 06w | 008 T sriT sic | oes T oo7] 002 ] oos ]| ooz 00z [ 00Z | ooz | 0oz | ¥1 'SSINOML GV1S WOLI08
009 ] 809 | 009 | 008 | 009 | 00W ] 068 1 008 | 008 ]| 0os | 00w | 009 ] 0o8 | O0G | 0pe | ODE | 009 | voB | 008 | 008 | ¥ "SHIMNDINL TIvM J0ISE |
s$c6] 0oe [ si8 oS | C20 | o0’e | i S$21 | DOL ] 0691 €191 Q69 an..o O | 0¢9] 087 069 1 52971 G29] 059 W~ 'SSINNQINL GV 15 dOL] -
"Oor | o | e | 15 { _m__ ﬂ ¥ B & i T ot 1.6 1. @ i 9 [ (N 15K 3 - N § v B
- - NS . L334 RV_YIROD 40 :Euo . o , . —
48 = 3did .—.zm_.._<>5cu ~5._<o_4:<mo>: uo mm._.miﬁo o WE=d=2H o -9 =M :32IS X088

§-25



IIAGNOD X0d *D°¥
QIVANVIS ¥04

FIGYL NOISAA

‘e NG - =
08L°L = MV 55 = 13 -
b8 0Ly =0y

‘S-26

cI0 =2b
. : ‘ . {x08) m T1H3d0Hd DI WWHGAH
2201 | 100t ] co0l | 986 | <00l I ve6 | qBe | 996 I 96 [XY (X ov6 ] 906 ] 1298 ] 28 ] ove 18 ] 166 ] vee | 1861  1d NO um& E1:4) Juuhm
. avo | 990] ¢80 } ¥eo | 2wo | ogo } €0 w0 } wmo | we ] vze | 2,00 140 } 120§ 20 { "0 | 110 | 129 2o | uo Jid _._zmx_ '$aA ND :J1IWINGY:
IR N EEREEEEREE RBEEED 1) 3 W | v | 9 | o | oF oy | % % | 06 ] os [ OWNN. Wil oy ve
| 3 vz | oz | oz | o2 | o2 } o2 | o2 o2 | oz | oz § oz |- o0e ] oz | oF | oo | oz | oz |.oe { oz | gﬂ%%ﬁ
f 21 a1 a{ 2§ a 28 1 2 | & 2 o EE T N EE NIRRT @%S?Ea Nt zua::z.v.oz
2 A 1 2 2l 2l a2 1 2! 21 2 21 | @ 2 2t {2 1 21 20 1 ST §er 9| il
I . ) ININIDYOINIZY  TIVNIONLIONO , . :
 2-S£1 2-81 2-% 2-s12-£1 2-8L.2-&F "] 1 ] 1T . 4 "HISNIT] suva ]
(ViPy [Py @b b e Py Lo @rip@dvim®v) | N B S , 1 ,. T oWiOVaS @ DN uval W}
L2-sl 2-st.2-¢c§ 2% -8 2-gl.2-%f z-x).2-%] 2-871 @2-f£] -] 28 2L 1T 2-% - .. :.Szug SHvE'}
| [ ®vim E AT {51 P v ....w;m,c VP LI NP | £ D ..m_wnwe .m_.m.c .w.aw,m ..!aum n_»WwW n.mﬂ% CIRCA L X 5 m%«m.
Ny mw........ 9-v 1S5- |, 15y-¥ Y1 S9-p1 S-v | I-F 1 Z-¥ 1,85 159-# | S0-5 K32 w51 6-5 ] j 19N 13
1 [Sr@v uPd ,.u.@,.ﬂ Y SN TAKE XL AL OIGEDS AR O EISNE DR eiu&m .c R cH ]
B ERTEEER I NI I E RN E R E RN ERR N E R DR R Yy "H19NT
SI®8] el 616 NPT IP LT 0[P LaP s | P | SR LS P ILEPILUPS LD v P B o wz_us_m 8 'ON Myd}

" EH-8] 1-81,01-8 ],
[Se-ii . e8-i1 ,8-)
KR S=1 T e€-F
Sk X1 RN A2 H

8.1 2-8] . £9-8].58-81 9-8 | S-8B]| 5-6
AR ARk KNk A AN X AR XA
¢ el g2 tss~1 1 9~ ] gs-1]5v-1-
WS-t - 1 S-S -0 e~ ) et |,
VISP APV I APV | DY | D6 L5 DE |

A "HIONFT

% "HISNT T INIA
i HI9NIT ZIMCH
~“SiiNas § ON Hva]

-2 15E-2 |,56-2 A [ E Y A2 | -2 [.50-% | &0-2 ] 0-& 0-2) 0-2l 021 P2l 0-2] 0-2 A THLONTT 1MIA T
L SE-% T SE-8 1 SX-%7 SE-clse-g 18- 1 9c-f L2l 8e-F ek 2-£1h2-X | .62-5] Y HIONIT ZIHOH]

MOV | AP | APV
WS- . i-T1 -0}
3-3 .n.mr_,. ELTIN

ONIDVIS © 0N ¥Va|
A HIONTT 183A)
LCTULERRRATT]

“BNIZVSE @ ON Ve
X WIONIT 1H3A]
4 HIONIT “Z1H0W |

8 £-f [Se-g -

TIA®r | Hor Dy i LANED LAy O L)

- _.nn ] 8-k T BB ] S9- ) [SUF L EP-F E-4 | St=d |80}
-1 -t 1600 8v-r ) st-T [ sy g-t L e-F T 821

u@p.“.ﬁli.w.“mlﬁ.n I N EIEEIICED
..m,w-.s "B | G [SC-4 86| 64 | 682 | Kok fesa]

TE R E5H

.J....m.n..m SE-% 1.6E-% J8E-% | SE-% [ SE-¢

¥ M PrSD Vmﬂen @v zﬂv PPV : E‘B&m | 0N _§ve)] .
1o-F] SRS WEALA ETRED | J-51 [ T HiSNII[Suva |
14 # v} TPyl ad vl DD BNIOVIS @ ON val ‘A

EIVN it S-als-al S-Z | . ,
o Cr LIEFX] 2@

;u:uumouz_uu, ISHIASNYHL

sve | oo.o 508 | os2 1 €22 1 00. 00 | 00¢ | 004
] o9 | 00F | 00 ..]I&.m 1. | vee 9 1 009 | voB | 009 | 008 | 00% | 009 I 008 | 008 | 009

P SER BT 17008 | 5% | ovd | w2 | sii | Oee | €% wtdl .02. %9 d? 1089 ] DE9 {059 | 069 | 6id | w8
| s et _.__Jm*.‘mfiﬂ (LI I T 9 § i 2 ) .Jm,w 320 5 A
3 SR RPN 8 m.u>8 30_H1g30

.06 - u&a »zm#sscm »...EE.E«E»: 40 zu»uzqs 8-l :=H ' %-9 u__;._“uN_m X08




IINANOD X0€ °*D
@IVANVIS ¥0d

I1EVL NOISHQ

oog's

Wy Y . S en
2w 15 =%
Hh b ey -oery
€l0 =0

]xom uﬂ»m&ozn_ I NVAAH

| 2101 |

. ylol )

900 | 066 onm v.ow

T %

3

o6

T o0

£ s v dve | 0701} 901 | @0t | T3 NIT 634 581 V3318
060 | 980 | /60 | 990, ] ¥80 .| €86 ] b | o080 | 8i0 &0 | 90 €210 | ©20 20 | 2o ¢ 4o § 2o 20 £10 ;0 Fid WO H3d SOAND :3134IN0T )
" LA Yo 1 v 1w R v 1 v | Wb v o . % | % T % | o5 08 1 08 | ¥IGNON_ 101 | cpval suve
o3 ° 1 o2 oz | o § oz { o t o2 [ oz f oz | & oz |- o2 oz | oz oz 1 o | oz | o o2 mj;z_muﬂﬂz;ozo..
a & e L a @ [ e | 21 TR BT K2 v I »l ¥ ¥ [Z i ¥t Javs 12..5@ NI H3IGWNN son|
N a & | & | & E 2 70 DR E T T 2t = 1] R S1_ T _8y1s 01 NI G38RNN]

L K A e , _ ANINIDUOANIZY | IVNIGNLIONDT. .
PN IR O O R R R T T R R , U "Ri9N3 ] suva
M@ I v@ry Iviev [ sigy [ sidy Oy .m.\# LIPy { Moy M Py Iviery [ Dy - 1 ] “ONIDVES 9 ﬂm& ze 8

A AKX 1.8-8 | -8 | K2 ] €8] E-% [ 6~F T &-% F 68 [ £8 | €8 | 6K | 6of | £oF -] £-8 ] 8- £-81 .8-£] 6-& 4 HLoNa | Suve
MY [ Dv M@y [LIFV [ Loh k.?.ﬂv P ..m_.!v. @y | ViDy [ VoY [ mFy ..c.._.nv SPv [ VDY .x.%v.(:m“v .n_.mv ..uﬂ.. EICTX _ONIVdS B 0N c«m. L
[S&> L 2o¥ { S | SI-F [ F-r | G-F] £ [69-F | £~ [.65-v [S9-3 | Z-¥ | 5v-# [.6E-# [Loi-¥ ._u_o_-.m_ J&1-8 [5o-s f0i-$ ] Sv-5 | \_“HIBNTT] Cuvd] -
(S Y .S [ 6iFy | 6PV (0BY [0ZPy | ..!N,... .u.io..ﬂ:.ﬁ.'. SIPF L@V [ EIPY n!%v KT IRPETEE AN L INNIL 1X .a.vl NEIRS 9ONIdVdS @ ON wval 4 ||
69 ~-L 1,99-2 {892 {E9-1 {69-F [.69-2 | $B-1 | £9-2 S59-% | 89-2 &8~d 1,69-4 | S9-2 1892 [ €84 1.69-2 1592 }.69-4 [ 59-1 9 "HIONIT[Shvd
S@s [ ads [ et | 5180|006 [02P% [ viel | 5100|088 | BOL | FTDTPL {.O1@9 | JiSG [W®9 {089 [ N1@¥ | 6195 | APS | CLIELES G oNuve] 4
j52-81 2-6 1 .S1-6 1 78 ] 608 |.50p | -9 | 6 68 258-8 1 8-8 {.52-8 {,52-8 1.,S¢-8 [52-9 | 8-6 |.Si-8 |.C2-3 { A "HLONT T} Suve
(oY [oov | sy [Mev |88 Lads | v | 9IPY |- oY ] J{llio &y nr.a.wv..lru_s By um.!ﬂ ABY | 1oy [HPV ] Giov BZH N dydl a4
SE-1 I 8- 1980 [Xi-d | 2-F 1 2=r O | -0 [68-T 1 57 I59-F | S84 |.68-0 hov-a | wd 1.2 ] 021 1 87 A "HiSNIT “L8IAT oiva

A2 L 90 L9t JSe-F §S-F 18- 1088 [P T [SF T JEV-T [ Sweg | ab=d [ ol J s TSR S£-1 _f80-d 4 "HISN3T ZINOH £q

ey ISy | WDy P LUSy | 59 | E6B (1Bt | sy [FPS [ A6 | MPE [ MBs[IBy {Fy InPy Loy | . KD SNIV4S @ ON uve| -

JFEE NS (ST L AR ST [ 2% |.8-2 J.5Te2 | ik A7 IS0 o | 5% | B-Z | 0-2 108 |62 | -2 X "HISNIT IN3AT o o
M HE T [ - TR ¥ [ ¥ L | FE | S % | BT .6-8 1 8-€1 6% 1 5-8 | S-§ 1 S$-F | 5% | zwwzmqlﬁm%. 24
HEy I Dy [y [Sidr | Har [0 | A% | SIDF [ MEY [ Wb PV I PV [ ey [Liov !.w' XIPy [ Vid¥ | EiPE (SIFc| lidy oz.ufm ¥ ON uva)
£ 04 r' -4 ey ok =) .nﬁ.@.l»—.. 1B R l.hT.— .”.-H.pﬂl.a ) ) 4 ek — 1. u9=F. EIRR ) ﬂ.Nl-v 4“_ 3] SR SO-£ | 2% uz..—-czm.d .PEW} ﬂg<ﬂ

. hu... o8 ] W F SV ST ) VT [T [ ST T [ S0 {500 [ Bv-§ L8 [ SR e SANDENFREEEA RIS 9
- [&ev (e [ Wav [ciby [ S [Xiey | .5 |0 [t EIED { ¥PS| Hips | HIr] Ao | PV B} LPr | 5Py | gy ] . .
O8I {sW-0 | -7 JE0FA [Soik | 01od | O -4 [ 562 | 81 S5-I 88-1 |0 [ SRS | SU-F 1S | o-d | oL | B2 _ , "WISNTT LHIA cuve
IR IS RTINS - | - H-£ 1St Nk | VTSR] AR T N E T P E R SFET 4_Hi9N3T "ZIMOH} P
oy | Vigy [Wev Mﬂ»lf%!« X% n.uwl_umuulfl. Y {MTY | Wy I NB v |59 [ oav 0By [5i#v [ sidh XFY L Oy [ Ci@y | ;lw.&. __SWiovd5S @ ON §ve|

505 | =¥ [oF» L0V | H-€ TXT-¥ ] 0-9 1604 [60-p | S- ] L8] S-¥Ff a-¥] B-81 J-5 ] J-9 [ 892 _wm vl )} j 4 "WIONI1] suvE
[T {8y | IDv {vidv [ 0Dy | S [ady .nww_v LB HaY- Fiov | NSY [ 0@c [0Sy | NPy I0HS | i [aPe | uza&m CON uve| 'a |
$9-4 1,69-2 1,694 1.69-2 1 €92 1'59-2 [ .80-4 | C9-1 | €9~ [.£8-4 $9-2 [ 97 | §9°0 | 50°71 [,69-2 | 392 {802 | 894 [e0-d | ¥ H15N3 1] Suvd
%w»,.zwluﬁﬂ-;.:ﬂl%ﬁ% LIPS 2197 {MDO P9 iZs [Ty [oPv | 1Dy | 5PE %wﬂﬂwr:.mﬁr ONwval 8 |

_ - v _ S0 o ANIWIDHOANIIY  ISHIASNVYL o ,

o[ okoi [ sz ol ] Eoi] tie [ 0Fe [ooe | sii | ova ooe ['60e ["was 622 [ oo | 00z [ 002 | ovs | 60z | 002 | 002 [ %1 Shatnainl BYIE WOLI06

-foo¥] 008} 008 | ood | of® [ GO | 00® | G0® | 00% | 60d | 00w | 609 | 00¢ | 005 | oos | aos | og0 | 009 | 00% | 00® | 4 'SSINWDINL TIWM IG5
T 518056 1 €3¢ | Gio | oce [ Si® [ OGS S¢'2 1 s21 1 S0 | 004 | m«.m | 0sy | 659 | uwdv Ot | 059 ] Civ ] 629 1 sis | W “SEINNTINE AV IS JOL

62 | &1 | ®i PR DAL I €i_| 2 fl_§ oi 6 8 | i w S v T2 2 11 | .

- .. 1334 N ¥IAGT 40 Widig .
£6 = Idid .._rzm.-<>50m >._.._<o_4:<mc>I ..3 mu._.uiﬁa m h x m w ; uN_m xom

]
-



Huanzco xom *0°4-
%ﬁﬁhw uo.m
5 . [
mamﬁ. NOISHA 952’6 = v T %@
T 4 bs GEG =0y
. £ip =4
L L R R , S o {xo8) QEM&E STIVHOAH
N i AN ginl. zonf 660 wpo_ ‘990t ovo_.. [0 9vOl | 6201 | OvOF | 6201 [- t101] ®86 ] SG6 968 | €98 | 9e01r} rvoiu} Lsor] 14 NFY 83 unA meWJ 3
)60 | O} E¥B ] 0G| 980 | 0| WO D8O | 080 | 640 | 80| S0 | 60| Si0| ©i6 | 8i6 | 9io | 920 fid "NET 43d S04 A ;3L IUINGD
T vV { 9% SV | 8% | 9% | 9w | oF | 8% | 9% v Wt Iv D ] & | 2% T dIBNON_ V401 syval
162 | oe 62 02 | & 02 | oz | o2 | 62 [T o2 | o° 0z | oe e 02 mﬂﬂﬂ%.@g‘
ki €l £ €1 &% 16 BT e e Fowm Wl W LT ¥ IGVIS WOLIO8 N HIARMANE
() i T i N B L I CSE S YT ] 8 1 BVIS JOL NT M boN
o . »zu:uuzauz_mm TYNIGNLIONO T - g . e : _
p-8 [ S5P-X J8%-% [3%-% .ov..n | GO LS n Sv-E 1.8v-5 ¢ "HI9NIT] suva
1oTgy [Sigv | Viey Loigs Moy [sigr |miee ] . DNIDVds © ON HVe]
FS - 18P E LOh-F FOw-0 [ C%-K LSVv-T [.6F-5 [ V-5 |.EV"E | 6P |.6b-% 1S~ n S¥-£ Y E.J..Elul 1psuva |
. zmdlleﬂ\l..llmwv e IVigy rl;f._.&;..ﬂw,mlnmsc FTov L r [V LR FILXS 95 |
M¥ L | 9-FF -k SO0 ] Db 1.59-F | B LEOGE | 6-6 J&8-5 1, -8 1SsT1-8 q .:huzu..‘immuc.ﬂ..
ioe .n.\.. %uw' Tolifiv xmﬂ\w Vg | SiFS KiLA2 1270 v [ 6t S 1 & ¢ T 5aC {00 B8 | 0796 g} 4 1.
=& 101501 050 f0l-2 1.01-F 1 o-Z T,0051 WOI=27] 012" | 01— |02 [OI- 2T [.01-0 F.0i~d 4 1.5 suva ] |
6 | o6 .00 .E\m g8 [ 6148 | WPl [Sioe [adi [2iFs B e | 598 A3 .8&0 .uz_oﬂm ozzﬁh 4 1
1ese T S56 1 @8 [ (T8 £0-8 [.£65¢ | 0-86 | .- B ..no_.,m 508 |.SOFf ] Sor8 Soi-p |.50-8 F:
ooV I|agy [aFv Imgv .m.wdl%@dlrnhv v (SO GV sy ~taor Jasv . .
EC M M DS N U IR 2 BT LR R R R W BERTCTE RIFCEL P
WA 8- TR TS | S i 867 | 81 [56-0 [.8%7 {600 | #-i ST 4 "WIDNT T ZINOH] £y |
Vg VI Hgy IRFE [ Hae [Mgs |Mas [ MBS o T asc Lass [Hov ET IR SNIVAS B ON _uve .
AR ENTREREAYE RSN RIS R KT b2} o2 A HIONT RIEUELY P,
 SETFT TS TS0 T S8 0T of | 58 | Ik (L8 1 441 ,0% L2E ] LR .. . A
IRETAREL INMEN TS ..w_mw_&_!. IV T HOV WOV [ Xgv LAY [ Hav T8¢ j2iev
OF TS T OF§ i 8T | ST | 87 | 67 | 8271 5116640 | .8v1 f g ].eek
IR R TR TR TN A B T I T M L O
A S (MyS TMYS [ HEE FHIC THIC T Vigs | Mm@t | Mgt |LEOF [ Vas M6 T2av | v
SYT | A SO0 LS00 1 508 | o0 [ S |8 [ &g [ E0d Tewd | bE .08
SoE | &8 cﬂm.h § S-f 1 S5 S8 [ 6f {68 S8 1 S-f 58 1 S8 { 5%
MI¥ APV [ MV { WAV IR T AR T 1S NIt [ MOy b IR ¥ 1L gRIOVIS. ] oz ]
T ¥ | o0 | F¥ L 55n Sk ] b | SLH | ¥ | £8] on Tod .oz ] :hazuawmmﬂm
{827 EX IRV IR LOw [P [os | ads | 0Py 0208 Si® I T5i# | ONiDVdS U ON Uva)] '8
ERNEPS TR OFL 10T T s L o ol | ol -1t BFe 4 "HI9NI1} Suva
1298 LUy j319% [lig: .mwdjdmx i NPC | S [ Do v [ pews SiP9 [Xi® e ] ONOVIS ¢ ON Bval ®
R »zuzuucoh_z.mc ISHIASNVHE - : :
ST O0T | GZoi [ 0601 | SZOF ] 616 | 056 | 006 } ©ie See 1068 | 652 | Ged | 607 | oar ] oz | 60L ] 604 1 062 | €1 "SSINNSMI Gvis WO1108 1
06 | 60U | 00w | 008 | 009 | 60B | 06w ,3.«..... 50 008 ] ode | 0om | 60w | oow | 00w | oos | oow | oo ] ¥ .mwwz:ﬂux..:.-» W 31 ELI B
000 { €I | Ob% | S2¢ | L9 | 056 | €30 | 600 | 6%1L Z {002 | O¢9 | OGS | 069 | 059 | o9 | 618 f ez8 | &5 | W
Oz |61 | o {21 | o ﬁ_. {22 I 16 |1 & ] L | & g ¥ -2l & 1 1
o " 1337 W _¥3A03 30 __Hid30 B . :
»96 = 3did .rzm..—qs,_:om >._.._<o“.5<ma>r uo eu._.ms_ﬁa . O-8=H  6-9=M :3ZIS Xo0d

5-28




210800 X0d 27

nm¢nz¢n.m mo.m

~

mqm¢a Norsma . - o $89°01 -

v . )
mz.< e *W\c =X
= DNy
£i0" =u
. . ce o R . cae SHIU3doud o_,séo»x

T s ] ce oW T T e T e o1 | 7801 [ vaol | veor Is®01 | 2961 [.vtol | oobi | o6 | 6521 1 com] eeier] ‘14 W0 N34 Sa1 13318
201 | 00 | 0] i60) €66 teof 160 emqg| 280] 80| 990] 60| 000]| o080 8rv]| 60| o88] og0] 08°0 {14 NIV §3d SOA ND :34IUONOD|.
S | ov | or v | oy | 8% 1 8% | 3¢ 9% . 9% | 5% ~ 9 4 9y | o o 9 2 | 2% 25 | YIBNAN _WIO0L [ erivg
02 0z | o0z | oz 02 | 0z { oF 6z | o2 [ 07 0z | o2 67 | oz 07 | oFZ | oz | oz | STIVA Ni mﬂﬂﬂw o
£ ] €t € ¢ £ ] o€ ] e € ] 6 e | % | ® € | € o T &1 1. & ¢ | £ 1 ¢ |avsS WOLIDB NI WIGNONN .
1 | €1 st »__ 1 3 [1] CTHNR SOT T) [

. €] €& [ wt €1 1] & T € | & | mﬁ dO}_Ni- ujamin] ¥ oM
© AN3WIDYOINIZY ._<z3=:uzo._ N o .

S5t J69-¢ |59 =f |60 =% [So-¢ [s9 ¢
MEr [0Sy | vidy [ vigy Lvigy. .n_ﬁv

¥ 'HIONTV] SHva]
ONJIYds U ON Uvd] H |

5-29

ls9-¢ ~£ je8 - [g9-& [se-] Y _"HIONTI| Suve|

) MO [ Vigr [ FIHE | !!v €igy —__ONDVIS U ON uva] o |
1.8 eC—9 | D-S N .O.._J.n. IO-.I-' = -V & - . . L :._vmvzud ) W@dnﬂl |
DIoE 819y {13 10195 [T gv g 1,615 BNIDVS U ON uva} s |
fe2-@ -8 | 2-8l.2-8] .28 [.2-8 9 "HIONTI] Suva
...m.%m. L7 [ 81078 a1 gl | 6ige. [ sige 5Njovas 9 ONHva} 4 |
=6 L68—6 | .9~6 |, 26| 2-6 ]69-6 |S5-6 A "H19NIT ] suval
SOV [ WAy [ B |8igy | Gidy | aigv ONIOVdS § ON 5va] g §
[ [ 8-d | 8~ [ B-7 |s6=y oo~ A THADNTT 'LE3A j
RN ARG R w-.,.Lmn... ; s - = 4 "WiONFT ZIM0OH mwwa
s [ wds [ mPE {nds LIPS {1 MPS [ VDS | s SOldy ININdS 8 ON MvE
fez-2 [.2-2 512 |s1-2 oS =2 {50-2 {§0-2 [.0~72 | 07 ] * "HIONIS 1U3A] [ suva
REEEEEREREKER. H-~f [ 9-¢ 1 9-¢ | 9-¢ 9= 4 HI9NN “ZI90H | 25
OV v [ Mdy Tvidy [vidy {aigs [ rige M@y [ vigy [ [EIgv |01y az_us_m ¥ 0N Bve ]
Jeeoy Jse—y lob—y Lgw~t [ 01—y |64 [ 0=g | 6-a L8y .l PR A "RIONFT 143A Yo
24 194 [ 9-) o4 L 94 1 9-) Joa—i [ 8~ Les~1 hSS-J i 4 HIONTT ZibOH| ™
3 (s {mgs | ..@! z,mn. [ WIS [E1FS | ¥iPs [ MIS |HFE OIgv Litgy | sigv | ONiovas © ‘on uva] 2
L =& L u ol =8 8 15998 |99 [65-8 |§T—§ L95-B 1 9-pl.9-g| 9-p A "HLONIT "1¥3A] suva
1 1902 1.9=¢ 4 K _.v n u £ 1,98 [ 9-¢ [ o~¢{.9-¢ ]| 9-¢] S-& Lo-s 1 5-81 Y. "HADNI “Z1HOH] 5 .

1 [vdv [ vigy 'y !W.. MOy [vioy ..!Nn MY ] CTP0 T Iy | vy | viDy {O1gv | gy | Jigy _ONIDVdS 8 "ON uvd]| °
s=¥ [Si-» _ Lo =¥ JS6-b |S0-p T o-p | §-¥ [sO-¥ L6B—y o8 l2-pl2-8 __4 "H1ONIT] Suva
Sy 1 C1Fv _ :Qc .«,:m.. A1DE . ..e%c oI9S [ USS [ oLy [ Hide | Sigtv | RELIRETINETLR! 9NI3VdS © 'ON 8vE .mﬁ.
-8 1-8 | .2-8] . : a3 [Z-8[2-8].z2~ -9 {2-glz-8fz-8].2-8 L-8l.2-8] .28 ) 4 "H15NI1| Suva
s 1.9 &% 103 . t [né@s Lads AL Lm.v: WUFL T @1 T 018S ..:Qn .u.uo. LS9 .8d5 [.589 | INDVYS ¥ ° a

LNIRIDHOANIIY vum¢u>mz<¢».

StH | osr fooH | oot ] on.o_ €20 | 18| ¢26 ] 006 | 059 | ose | 28 | w1i | RI | €37 002 | 00z} 002 ] 002 004 | 1 'SSINNIIHI @Y1S WOLIOB,
000 | oo's | 00w | 0o0's | 00'¢ | 068 | ooe | oos 00'e } 009 | 00® | 009 | 00 | DOS | 008 | 00@ | 009 008 | oo ]| oob | ¥ 'SSINWDINL TIVM F0IS
Josoniszor ] s2¢ | os€ | ¢26 | 2..... ] og’e | 008 | €I wL. oau 052 | $27 | n~.w 099 1 069 ] 059 | 089} 0021 ooe | ooz | Ni "SSINNDIHL AV 15 J0L])

0F | []] Wi ,@ .. 2 R ) [ 1 ot 6 8 1 1 & {1 S ¥y [ -2 e |11 o 1
N ] 1334 5 H3IA0D 40 "HL mmn _ j i

,201= 3did »zm._<>_:cm 345_.54%»: 40_¥313nvia — 9-8=H ' ,~1:M 3ZIS X08




IIAANOD Xod -9

QEVANVLS - H0d

J14VI NOTS3Q

o

r{-1 2

= 9 .3 , =
= {8V gt Db N
i) "bs 1 °6G 2oy

€10 =u

Axoﬂ mu.._.mun_oz& JIMNVHAAH

822

5-30

1'gei] yotr | o621 ] veai | €92 ovel] w2zt o121l 8] ocn | g2t | 2921 Foczr | oG} v} 2wi ] vaer | el 14 z: Y34 "S@71_:1331S
21 | 601 | 2071 F €69 | 2o 860 960] v#60] 260} ¥60 | o60] L80o] 980} <80 va0 | EBo | <80 | $90| <80 [Lt4 NI 34 304 02 :3138IN0)
s s % | es | 3 325 & | | 3 29 s e | 26 | & 88 B | o¢ . _HIGNAN W10l]loyya
vZ 2 . e v - »2 K] [X3 ¥z [ [X3 v . X% (12 ¥2 ¥2 vz vz | ONOT
¥ [ B S 3] vl ki) il vi KR vi [ 4] [1] 1] 3] vl _[dvIs woLiiou Ni uun!.z v..oz
vl vi ¥t i 3] N - = 1 vl v | ¥ [1} vi vl - 02 02 oz | @V 1S 40l NI 83
: ANINIDYOINIIY  TVYNIOALIONOT N
KEY3 3 [ 6-F].6-E[6-€].6-¢ o6 ~,€ .|Ig "HLONIT] Suva]
x 12 Hor IR PR K A KT Liev GNIJVdS 8 ON Uva| H |
«6 -8 | L6k H-E1 6-8) 6-8] . 6-¢F 65 - "RLONIV| suvd
NI O 1oy Fiav . tigv | sior | CioF KIIIZi ONDVdS 8 ON uva] 9
SOFp [ 868 | [ §2-8 [ so-s 1 i-5 [t AN 4 "HI9NI| SHva
SioY KIEE JZlov | 0Zes |0ees [ 0298 N BRIDV4S © ON bva) Y4
S1+9 J ol .8 Wl-8 ], 1-8],i-8].4-8 ] Y "H1ONI | Suva
SI96 I L2191 | 0286 0296 |0¢B6 WS90 .uz_uzm Y ON uvEe| 4
$8-,01 lss-00 ] ~or 1572501 | .€i1-01 { 2=0f | i-01 _§01-6 O A 'HI9NT | suve
Sigb | G ..!uv Slav [ 810y | 210y | 219V | 219V | 90 K133 uz.o&ma oN uvE| 4
NIEXD Leot-1 | O1-1 | i -0 o1 [ SOFT T or-y { o1-i [ o= 512 i 2 . A THIONTY 1H3A cyya
KR 6 -0 61 i N 1520 | ST [ .20 SIS SE-11 &= 4 "H19N3T "ZRIOH '
i1 MO | vios | #ioc | vios [ vids 196 | Ei9s [ Et96 FIOS Oy [ oier ONIJYdS @ ON uva
SS=2 1 el r-2len-zisc- 2| £-2|82-2| z-2[.7-2 [.§1-2 D O-7].6-2 A HIONIT IHIA[ o 0
WS-8 Sl A= . 2-¢] . 2-% [.4-% J.L~E P A-Ef.2-% 4 "HIONIT TiHOH| "y,
I { rlov | viab [ Slev | ar | Mok | Siab | clar | Cior D olay 1. 0lov SNIgVdS § ON dva] =
S0-2 s AL s Len-0 [su-g | h-rror=if.go1 1 11—y 258 SEE | -8 A "HI9NIT LHIA| suva
96~ {61} a-1 i S9-1 |,69-1 | 591 SL-01 8-t 4 "HEONIT "ZIgon | ™ -
R T.b19g | viag o5 {.Has 8S oier ooyl ez.o«a.wum "ON uva) . 2
RN 1,53-% [.62-6 -8 |.60-8 SH-g 0-6 1 0-6 A HLANTT ,Eu> cave
TR GRS R N NEX; A~ E AR ] LS U RLSNTT 20l 9
LB I r1o% | viow REITRRGED L1 Yy o.wv 9NIDVaS ¥ ON 53.
S50-% R G i L S6 J =S LR X Y "HISNT]| suva
NI , 0ZQ% [ .6l ¥ s |.er IOV 220 [vide ONIDVAS © oN uva] '8 |-
*..1.. ~81.1-8 RN IR X} LB ] -8 4 "HLDNI m.dl
. ﬁ.‘moa 0296 | $T 96 ®9 6100 [.11 99 _.oNOe WIETE Y m_vm I3 ¥oS |vids —5NIIVdS a "ON_Hva
_ AJUOANIZY 3ISYIASNVUL - : .
$T2] 002 | ST ]| o511 ] 00 | 0501 | s201 ] 16 | 626 | 006 | .siv0 | 050 | 000 | 644 | 082 | szZ ] 002 ] 002 | 60Z | 06Z | €& SEINNIML mﬂ.mlﬂmmmq
$29 | 008 [ 008 (009 | 008 | 009 | 60% | 009 | 008 | 0C® | 068 | 009 | 608 | 00B | 008 | 008 | 00¢ | oo® | ooa | 008 | &  'SEINNDIHL TIVM 34)S)
0011 | "SI0 | 6201 | OOI { 056 | $26 | ¢i9 | osw | sed | €1 Z ] oow | o092 ] 00 | sz} o§s ] 099 ] o069 ] 90 | ooz ] ogL | Ti "$SANNIHL ﬁm 401
0¢ K] o. 1 o el ¥ | &F 2 df 1 ol 6 | 8. 1 9 1 s ¥ S T 0
] ; . IR 1334 NI _¥3A0Q uo E.mua ] i . - ]. . ] .
- - ry - .
mo_ 3dId LNITVAINDG3 5.2033%»: 40 muhus_so 0-6=H  ,9-2=M :3ZIS X08



 EINGN0D X0H “D°¥

MIVANVLS 40d

= 156 =

s-31

. . o v u
T1EVI NDISHA B6S'y) * (MY o
‘1S $'GL -ody
€i0° =u
. . o . - . . o . . : ,.?OE mu;x.&ozm SFINVEAAH
L eovi] vewt | 6w | Boobi | 228Y ] gow ] €961 | Scet | vzev | Jwer ] oZer | co%l | cwet | voel | cedl | ecat | zovi ] o2kt | zenl 13 N N34 $€1 13318
s 1T oere b ogre | s0t | 1 1 w0l | 2ot | 660 660 1 460 | <da | 260 | wO €90 60 | 260 1 160 | 160 {14 NI'T H3d SaA N9 ;3L IWINGT i
e s, F3] 2. e 2§ | @ %} 2 29 I 2 25 % | 2 I es [ 1 e¢ °s 9§ eunzzz WioL tsuva}
1 w2 »e 28 »e [%3 L ¥2 ve 1 vt ¥z | w2 1 ¥ v (57 v ¥} w2 I w2 2 -5NOF
-sb [ OWE w . [T [4] ¥ v EE T 2] 3] vl [ vl (35 S L3 m< Se»EmEzum:sz voa
§ I Vi W ¥ v | W [ oW | # vi il [ Wi | wi (3] 4 Ll 02 oz . : r9
B A I : hzuau.ich.z.ux IYNIGNLIGNO o o
S ] o7 T 1o [od T os Tos Toar 1055 T o7 T35 T Br T orTov ] os T oF
SlTb .n.©v Sy I Siov ..n:wc .n_@.. SOY { HOr [ MOF ] JOF ..@v Aoy car] Tgr MgV Ho¥
O-¥i o-p. 0¥ 1 0% 1 0% | 0¥ 0% 1 05y | 0-p v 1 ov| o-v1.0r1 0¥} .a.:.f [l
; ».@v STV - n_mv n_&l..m:u.w. IOV [ 4DV [ Fpv | ADE __@c, 2PV 9y HOV F W s ] b a9}
$9-5 | 100y [.66-8 [,60-8 [ 658 | - 1,68-8 ] 618 L £-8 1558 |59 | -9 1 8- . .,o..»o _:Ezu.. Suva] |
B _!Eo 11 , S T WL [ MDY ] HDE [+D 7 [ 9DT [ 02D | i 5 [NV P96 | ..m. Q9 [52@9 [ ooV vmﬁmﬁm a oN gva) 4 |
1 2-612-8 1 -8t -8 | 3-8 ,1-6 1.-610-6] 46| 6] 6] 78] +614-6[J-86].i-8 . 4 "H19NTT  Suve
HMO6 ~@.a { 9% & ..m@-ml...naun M@P 1 8I@6 | ¥®o] 900 | 0206 | O8] JIDI| HSS ..9@0 no«auu oo v ONTJWaS @ ON uva] 4
S ] e-n ] =D £,0-01. | 66-0 W0 1,580 f.Su501 | 200 1 9-0F | -0t b S-0H ] S-0l 1850 § S50 | S50 ! A "M19N31] Suva
IKERRIED IHv 199 [ SHv | Siov [ S@r | Hov rov | stor | EDF [ QP | n..m EXCLE IKDOLE 9N| % _ON 4v8} ¢
0-271 .0-2 A | - ST P eHeT [ S0 22 [ S¥@E | J2 | -3 | i) 1600 (b4 | p-2] 0-2 L TCTERITYTETY e
R EIRTE Ot- ¥ .na RN R .. KR _ EEREIR] i -7 ) g1 801508 m, 56 -} _ M THA9NIT ZIHOH] n.u
XX RIS SH% 1595 | .S .n,.@o T5s [He XN PCICER KR 1Ags FUCTAEETE RIETE PIICLE FO LA INIidS B DN Hve .
EXEEIIE - p-z b oe2l &2 82 1522 | #2-2 [.st2 -2 1506-2 {502 §S0.2] 0-2Z2} 0-2 | R HIDNIT TH3A SHYS
TS E ] 68 So5 1,508 [S9€ | nu. o SEL .5 Lu-C Jou-r [.98f job g f 608 Jouk | q "H19NIT “ZIHOH; %
Y LSV | KIOF [ SigF { .09 n@ L@ | FiGr [ M ¥ .:@¢ Dy 1 ADV | LD [Py LyiDY | FTDF. .oﬂuﬁm 6§ _ON Hvd :
E S1-2-| .12 Ls0-2 I, 90-2 1.0°2 ] 02 | J-Z Sv-2 1 8e-z2 ¢ jsi-2 | vz lse-2 [ LS8 Leu-a f n-a g A THIONIT 1d3A suve
Soi-1 1,500 -1 RNEITDEEERENEENEEYENY ERITE | B2l -t 8-yf 8-t ] 5-1169 -1 ¥ xmwzw._ NEo: 19
EERERRE] St | n&n SIS [ S (D[R9 [ Mgy Qs 2@l ads] idr fnev] HSr Y]
 1S0-6 Lso-8 | s |06 | o6 {616} 16 26 1 16 189-6. 1 8% [ 255 | 656 Jco-k [ 69-¢ W{h
. KEXEEES ..nd.%n .99 f [58-F §.50.C S8-€ | .G8-¢ J.58-% JToe-e Jo0g fgo-f [ o4 ] 0% | By
..,.mmv.. .n_.u.v o ' 1 LISV | SI9h ..n.wc .:w' DY JOr P Aov ] ade [ Sy LT Ps] SNIOYS 9 cz uvg
] St-S | Yoi-y R ._,..«w.m 3.m~ L5 1 -5 joo-v {806 [ 0-s fctclot2 |1-61 -6 ) § "H19NIT] Suva
- [o®r | t@w Zov [ 6299 .o.@.v DS, BICETE 9@,« . ;n@n. :@o CEREEEE DD SNIJVdE § ON uva] 'd |
] £-81 26 6 i I8 § 6 18t -6 | J-6 1 .36 i SNFEEFREERFERENFERE U ‘fiionNJijsuva
D56 .m.m.o ..u_m.p B2% .o.mu 1IN ro.&..w FITOXN XX EN .B&F .:mf. 59y [P {mMB% .:am. “SNigVas m L)
- . - : : - pzuxuomnuzmz - FSMIASNWML :
BT 1 M T S TS0 W B S A T N TN SECTTN S T ICT N T 7 BT T T mmuzxu_zp Bvis
sS40 | 069 ] s2e | oow | oo9 | 008 | oo® | 008 | 00% 009 | 039 | oo | oo¢ | ooe | 00w | 00% | oow | o009 | dow | 008 | ®f MOTHL 1
[ O6n | ST | ¢rol | osoi | oot | qm?. s¢e | %19 | 059 | oow | 629 J TSI | ogs | 002 | Gi9 | 055 | G5 | ogeu | ose | oss | W mmu.z,a.x»m B &H ;
‘..d._m ST n...n. !.. _...! 4] o | of | & 81 i 91 ¢ { ¥ ..:.N_d T 1
bwwm NI__¥3A0D 40 Ml 1430 )

n_d.m ¢: 2 mn:m .».zm|_<>50w \34<u3:<~.._c>x u_o muhmiq_c_

omm nI Qow

=M :3ZIS XO08 |




..auuazou ot .o.m

§-32

amﬁmzﬂwm mom :
¢ -
.H.Hmﬁw ZOHWH.HQ 9Z1'91+ mm< uov. *Wmu =¥
: 11 'bs 9°¢g =oaay
.. R0 rU
. o o o . R e . . . x08} mwﬁmw&Oxn_ u_15<zo»:
USR] Ceqi] LS| 19eI] TEwi] G8GI| visl ] GOR] 18¥ | Gl [ Cubi | Geri | 1081 | $061 | Govl | G¥bl | GIer [ w6l [ awst | 1981 ] 14 NIT 43d 561 13918 ]
ac | 2e1 | ezt | BV .§ . def | @t vl 2t | 601 | 1601 801 { e0t | W1 ] £€€0.] 160 { 960 | 60 | 860 | 960 | 360 |14 'NIT 43I 'SAA NI :ILIYONOD
3 ¥e | ¥¢ ¥ | Ve ¥ | 8 ¥e T WS ] ¥ | vE ¥S | kS | ¥S | wg (1] ¥s T 19 Y3IBNNN VIO [ cuvg
] % (23 wZ | ¥2 | w2 | w2 ve. | ¥e. 3 #e »2 | w2 [ vz (%3 K1 ye [23 3] TIYM Ni U30RAN 29,.
Si St | st IR ot et 1 oo | ¢t I wm St TR st - GI S1 K3 H sF st 1aviIS WOLLo8 NI HIGNON d. ’
B 1 S 1 e | w1 e | 8 1 et § e [ e Ve | 6 | & T & [ of 8| e | & | zz.| =3 | 2z | @v1S doi zld.ﬁ:l:ﬁ v ON
’ .hzu:uu.zauz_ux, TYNIGNLIOND T , .
..,..n EAKE ¢ FEAFEEIER KR L-rle-p T €-p],E-0 [] :»mzw._ SHY@
Tor [ 41BF [ Mgy [har LY 1 E1DF 2BV [0T9% [¥T®r [viBv H
..ﬁt..' R RN 1 & =¥ - € -, aww.#. LAr] E-v T -8}
FOE | ZIDF | MOV | DV ] p1av | LTav | @F | S19V 1,018 | ¥I®S | HPE : ;
b5 | 078 1 ;078 ] &5 [,801F [,50-5 p-8 |.6C-9 1,56-L 1 O3] ,9-8 [ .zSzH shva
O | 119g 1,015 % [ Eid v Sidv | 5ot L1896 | 1198 ] 6180 | 2IBv ]  SNIOYJS © ON Mva] Y .
596 1596 {.59-6 [.99-6 [,66-€ |.§9-6 5 9-8 {,.99-5 1,69-6 |.59-6 , Y _'HI9NT '} Shive
WL ﬁ:so m.mn,.n_@u EEIREITE ..n&u L9 1,818 [ 2189 oz.o«ew 9 ONYvd]| 4
WS dh b et 0] E-n 1820 g0 [&1i-01 [ [§ 0~ 3T1,61-01 | 8T1-01 X :qu._ suvg
oy | 6oy | Aipy [Siav | siav | Sier v | Hav] ier | 1iob HNIOVdG - a_|
[ 072 [uSE-Z | S1—2 [SVre | a2 PR RED W?.u N EK ] i .:Szu.. TUIAT auvg
WOt -5 1 -3 joo- 3 [gol-1],86 -1 } W63 [ SLep LSO} | 60°2 | § "HIDNTY "ZIHOH 5
2108 (M DI WA | b109 |.5199 1 29t [ Olov [ #i8% | vids. DNINVES @ ON 6ve )
£Z| £ loeTEiee-2 ] 22 A -E |$T-F |88-F 1 0-3 A THISNAT TH3AL v e
QO1-E [ o= €1 B-¢1,0F-€ T,01-8 O Or-§ | BI-f | 6% 4 HISNIT ZigoH| "7,
IO L rid v viov | piDv | Elab OIgY [ Hav | Fiab wz.u&m Y 0N 690}
Ne | B2 | S59-Z |,69-2 |,56-2 fST-E 1 F-21.50-2 "HIANIT IHIA
S8-4 ] B-01 ,6-01 6-1].6-1 §8-3 -t 0-j ihwzu._ “Zj4oH m&«.@
106 [ MBI |.MP5 | res [EP9 Diav 1oy | iov] aﬂ.otm ® oN wve| O |
F . 200 1 G101 &V -B1 1,61-00 ] ;1-01 o -OF L =01 | =01 ¥ HLONIT TIAL oot
=% L ol-% [0 -5 ]| of-¥ W01~ & EEIRE RIS R 4 _"RIONIT “ZiWOHE ™)
1385 [ SOV v e v 1018V [, vids R SRIoVdS B ON Bva}
K8 L8 -8 A5 .1~ [ £¥55] -2 [5p-21.59-6 “§ "HIONI 1| BuvE |
LIy [ dC 1 2o R TR LS IGI TR .lmﬁ DNIOVIS @ ON §va) ‘o
9~ 1Eo-% {598 1.4 B%-8 I.¢ BEi2G T4 'HASNF 1| Suva|
[ 4@ 1,0 0799 ] VTG § @ ON Hve] 8
e L L JoH0INIZY umem>mz<5. , .
srzi T ezerT over| o [ o0 ool 600f [ ks | 066 36 | 9la | 529 | o008 | owd | 1L | DG, 002 1 %1 'SSIANDIHL BYVIS NOL108] "
T oge | 056 | s¢9.| 008 | 6o | Gae | Bob | 00 | oos | oo8| Goa ] 00w | oos | oos ]| 066 | 60% 008 | 21 'SGINNJIHL 11vAM 30IS
s J&J S‘o. 0001 | 18 1066 | 006 Joqad As® o: m: .mms 00L | 5291 8191 €14 sttt I SEINNJIHL AV 1S dO1] |
o L ] ﬂ e § ot | 1ot 1 8 | ¢ v fat-2f i . =
_ _ ._,wuu a_ ELTE] .8 :Euo IR

03 =

wnzm hZMJd)SGM >.n__.~<u_.5<mo>1 mO mu.ru_zq_m_

| «0 u.,O.m.w I '

n S-

8=M :32I5 X089 |




mﬁgﬁm mo.m

Mameﬁ. zuHmn.E

aﬂonzoo X0 *0°d

'§-33.

920 61 = wz« 3.: %@ >
Hbs {'g6 =paay
£10° =0,
Axomv SILYU3doNd DJIIAVHOAH

R

»o9l | 299 | 99

2991

k9091

B2 ut._ vzl | eia 1991 . 6991 9691 | @19 - a6st [ 999t | 0691 | £ 0L 14 N H3d mﬁ REETT]
ST Mt ] ovd [ AR 2¢r | et 911 § &1 1K 1y | 200 ] . pO! 23] 10' 00 %0t ] 2ot i 101 {14 NI .zua SAX N :31IHINOID]
o9 ‘P9 | 09 1 o9 @9 .} 09 09 1 09 09 09.1 ob 09 -} .- 09 09 09 09 09 | 19 9 1 49} u::z 04 { oyvg:
82 82 82 92 | 682 82 82 (.1 B2 82 82 ez [ ez | 9z | ‘gz | w2 82 g2 I we 8z |- 51 -
9 9} 9| aj 9] an K 9t 9t o | @ 9t of 91 oi Kl 9 | o o 1 w. lavs woiioa z_ HIAWONT = .
e 1 ®i TR 3 o of OO BT B CII SO T B TR BTN ) Sl 62 [ €] €2 ] avis 4oL Ni zum;.m ¥ ON.|
: e pzmzmuzomz_uz .._dz.n::wzo._ : : ] g
Syl Sl s-p] s-v]S-pl.S-r] . S-F].5-¥ WS T8 Bl b B | Bt ] ] 5] S-F] Lob fSF-F 4 "HEON31] suva ]
R 1K .n.@v LIy T sty I i@y [ £ | Side [ S1O0 Loy FRidv | Xi@v  Clov | 20v [ 2EC [ O10w | DisriDIob] 60T S0 SNIVas 9 0N HVE L
S-¥ 1 G-x | S-F18-% |E-¥ fS-v | .8-p].5-F ST S -y | S-v]| G- B-p 1 S-¥] E-¥] S-¥] S-¥|S¥-}b] ) ] U HISNIT]SHvE |
ST SIFr [ EF b | 0 [ S0 [ 0Fe [ L0 ﬂhv oV ctov T Eidbv | FIo b [ 30y | 2I8b | OTeb | OV OIer | 68V ] Ga8¥ | HNIJVdS 8 ON _dve] 9D
 fen-S 1 -1 e [ O-8 | #+8]1,1-C Js¥-5 ..n.m -G Si-5 |80-5} 01-5].6-5 |soi-p 0-9 1 ¥-9 [.68-9 |,5%-L 8- ] J#-9 ¢ "H1ONT1| SHvd
Rl ﬂ\v NI Y Iy [ GEE TSy [ Koy [ Ci8s gy iSiec [oide | Li#e]| ooy |,0269 | 6128 | Z1ay | 9168 | 08¢ [,0Z8 ¢ —ONIGYdS a "ON uva] 4
Stoil g-0t T g-0150-0t | 0-0 [si-6 -6 | -6} M-8 ) -8 T 4i-6 1 1~ -l ai-gl -6 n-el u-81 n-gf H-6. ) ..i HIONI ] suve
r.mww 1506 [ \F0 | i@ | 0886 | ¥id6 {6 [S51P6 oM@ L | 8156 | 0®L1 506 906 [0c06 | JIe0 TN T R L R 'ONIOVdS @ ON uve] 4
SC-21 | 46-21 1 p=-31 1-21 902 Len-H i ee-nioi-ul e-ivf g-1i 2-11389-n1,9-4i[OG-Hlg9-~H] B-111 9-1I A "HAONI| Suva
SOy | Mgy aria L0r | 2w e L ettt 18 1 OO V] OIOr P OISY [OI@Y |6 av osvioiegyoev{ “ONIQVIS 8 ON HV a
%2 | 6t-2 [.€¢-2 2-%2 1] 22 (2@l -3 #-2) 9-21 8-2] 6=i [ DI~ | S-0] ,&-d)sD-2 S0-21 A THIONIT "1M3A ‘Suva
Se-2 | £-2 1.5€-2 ~yl=Z [ S0 -2 2103 LSV -0 [em=g [ - T - [ &e-F 1 6611 ,6-T1'6 <1].62-H] . 59-F 4 "HIBONI “ZINOH; oy
B¥s | cws | fiFg LI 9 [Ei89 L@ [ ciss [ Sieo | cios| 28s [ i@ g | oleb | oieb .Qmo.. Hev | 6ev] 9NIN4S @ ON ¥vE :
W@ -2 159-2 KRR LT e s} - sz -2 hersa ] el e ls0-2],50-¢2 R “HISNIT I03A  suva
50-v | 0-v 1 0-¥ J-f T-% Mgl =g i n-gl w-el n-grm-et y-¢] H-] H-€1 1i-C1 H-¢ ¢ "HIONIT - NQ 15
(A3 n.\v KL Ligv | gieh S v | SOk [ Ci€v | £i@b |, 210y | Zias | Olév | 0idv | OIOV ]| 68 ] 6€%. "ONIDVIS © ON Hvl)
55-21 . S-2 }F .5-2 W=2 1592 -2lse-zl 1-2 . -21 8-2] .82 |52 [59-2 [S08-21 9-6] 2-2] .0-2. A .x»mz.u.ﬁ BLETY 1 suve’
S 1.81-2 1 -2 - [ S0I-1 [60t-0 3 004V or-a [ of-3% far-1 1, 0t=} ..n.m._.-.....m.m... ' S6-5 1864 S0-1] 6=} 13
S99 1 tids | a9 | 00 [ KOG | g8 | L1809 | 5189 | L1689 |50 8| 2I08 | 189 | OB $|.010% oiev ] .68 ¢ 56v] _
4O W] SH-01 F ar-Bt | 601 | B~ 00 o8- 01} 9-01] 8-01{ 8207} 7-01[,59-01],69-01] 5-6/ { 9-01 | 01| L0V I-0F | EMCTCLER] Eu> suve
.50-» | O-b ] O-p ] Tal-g JA-g] fi-g{ p-g{ n-gcf - -g] w-gton-elf i-gfn-gl H-E  n-81 H-F q_HIHNIT "ZIHOH} 5
Sy Ly | eigr | 15&v [ 1@ ¥ swv L0V TS0y I CIdY  C1dv | 200 [ ISV [ 016V L 01OV [OI6Y | 6CF | EBY | "ONIDVdS 8 ON BVe ]
So1-§1 8-S | .9-% 988 [86-6 |81-8 |- o4-6.182-5 | 8-§]EC-cf 1-86 | 955 i1 S-5].90-¢] 02 j ~ 4 THI9NIT] suvl
SIS {5186 [.2i@v S0r SOl rPr loiac [ Si8sc ] eFy | 9rgt | 210y Qae Loy T tigs | vevi viey { uz.uamw ¥ ON §ve] '8
S1-0t T =0t ] L1-08 Ji-8 Y -61 U-61 -6 0-l i~ -1 A-gi.h-6l ii-e] -6] nu-61.1-61.11-§ Y HIONIT] Suva:
5196 {6196 | 218D L0 B | o .&Ma j. 2o 8 | clee | 6€9 m_no 2® L1 6i€9 | fiel | Gid1 | #1v6 | Fieb | 0086 HNIovds @ 'ON yvd} 8
o . S hzu:wuxomz_mz _ISHIASNYHE : : : ;
00V | G2l ] sect | Siei J 0cer | o0& | 0aid | OO ona_ ~poar ooa_ 3¢k | 006 ] 068 | 058 28 1] 9LZ | 092 | ©3i | €1 'SSINNJINL GY1S WO11l06
| 626 | 006 | o06. | sre | OS® .ou..o 008 ood | 0ok | 608w |{ 008 | 008 | 008 | 008 | 008 } OOR | 008 } OOB | 008 | 006 | & SSANNIHL TIVM 30iS]
Grel | seel { 914t | 6¢41 | 0011 | 6501 | 0001 | SL6 1§38 nS 1 606 | o5e - .c.o.a 062 | 622 | si9 | s19 | o098 | o421 | sit | W SEIMDIHL GV 15 3._.
o2 _t &1 | &t i} m_ I L §T 18 ] of | & | 7 179 ¢ ¥ 121 2 1 1
1 - 1334 zq 83r03 J0 E._.ua i — :
921 = Adid kzu4<>3om ,ﬁ.zozizo»: 40 mmEsSQ W9-0l=H " ,0-8B=M “uN.,m_ xom



. IINQNOD Xod °*O°¥
. @UVaNVIS 904

. @19Vl NOISIA

cog'12 =

ﬁlxoe 53134084 STIWHOAH

.m a8yl
15°bs €700 -

gy 2 s mw\cnx

=Dy

gip” =u

“oe8i ] 5261 | 161 | Cem | osar | 98’ 6561 [ ol [ Siar

T

- aLt

e 1ot

5]

QL |

£opi

EAREITN OBt ] 96l L3 N1 M3g Sa3 1adie
§ 8%t $81 1 IS | oyl et 9g1 § o081 § ezt | ezl 61°f 0zt Lty 114 60t § 601 1 901 oty | _eot | 2071 [44 ‘N Y3d SOA NI : JLIYINOI
f I8 | o3 { o9 | o8 § o5 | 09 | 09 | 69 | 09 | @ | 09 | 09 - 09 69 | o8 { 09 | 89 65 | &9 HIANAN_WI0L] ey
| sz | e | w2 | e | 0z | e | ez | -z | pe | @2 82 82 82 B2 | 8T | A2 82 82 82 SUIVM NI HIGAAN .wzo._
E1I 9) G| o | o t 81 f o t o | oI 9 81 [ 91 31 E] "9 | o | .ot 31 St_{ov1s WOL10@ NI B3amnNt = - ]
C I LI S O [N LD S LA LA S LI G LA LI OO L R 1 ] 5 5T { 3T ] %3 ] w2 | €2 | 8vIS _doi NI g3annN]| ¥ N
o . ’ R . IN3WAIHOINIIY  TYNIAALIDNO S
SL-w [ SI-V IS~y [ ST-v ] S2-¥T ﬁ.- [ S1-p }.S1-% [ S1- ¢ [, 52-p JEE-F [ ST-FT.EZ-p J,GL-v [ SL-P T SL-p [ BL-p T SU-F [ SL-P .52k ] ) [] .:.czwa. Snva
50 viidv |20y Laid v [ VIS ZPV |20V | Zi@V [ £1dv | o [ aimy |2 [ 2lgb |.Aigh] s vy |cigt | 6ov | 6ob]  ONOVdS G ON UVA| N
Si-b (.Ei-v | 5L ¥ | STrp |Gl | Gdt |wod-¥ |,GL-¥ | LSL ¥ [Si-¥ | SL-¥ | 5L~ V Ba-¥ | 61-¥ | .9i-v {.52-F |.52-p | .SL-¥ | §i-F ¥ HLONJ1| Suve
(I b1 Zigv. ...«.Wﬂiuﬂﬂ;ﬁ.ﬂﬂﬂiﬂ_dw TP L OV | oV | Bigy 1 2ieb | Iee | ZMv] i6b | Diay (L1569 | 6Eo6] ORiovas a on uvd] o |
ﬂmﬁ...o, 50-8 1 Ov-9 | St-91 Sv-9],0€-9} 019 } .08 1 -5 6°5 1.501-6 § 01-§ 1.55-5 {.59-9 l.s1-9 [So-8 | 2-L ]| 6¢-9] 4 "H19NIT] Syve |
[.OT@ ¥ [.0t5 ¥ .01, . PP L T ¥] 6OV ".a..:ﬂ.m ST S | S PS [ 4195 o5 | SidE [Ty [cio v [ H105],085 [0S [ HeS.618¢ 9NIOvdS § ON_Hval Y
| |09-01 | 08-DF $6-01 10S-01 1.59-pi [.OP-01 {.5€-01 {S¢-0) L.Sx-0F .56 -0 [.55-01 {,5T-0f 1 6'¢-0 [[SE-00 [[STO1.| 5E-0 [.G€-0 {56-01 }ge-0 | §€-0f .4 :hazrm.. SHve
N B .8 6] 6P 2| Ji#6[|.5F 6| @6 | G1@6 | SHi6 986 | .0@i] s8], 10L].1189 |SNa]l [Med |[Seoi SNIo¥dS & ON uval 4
F 106-2F 1,08-21 | 0Z-2 | §9-21]5S-21| ¥-32i LSv-21 [ c¥-21 62-21 |, 87-211 121 [ .01=2+} ,0-21 | .t-21 }|.§50-21 | G0-2 ~ A 'HIONIT] Suve
TR AL A B PUAS Rl Al BT AR R AR L AR AN X B YA I AR XA I I B AT AR F L AR T3 oz.uﬁmn ON uv8] a
Se-e ) Ee-2 1 e 82-g [,§¢-2 .05~ 1 2 =2 |.82-2 [.5v-2 [ 692 | .S0i-1 ] .01-2 [ g0} {59-2 | 1-2 }.60-2 A "HE9NTT "1Y3A suval
OE ] SR ST [T 0=E 182-2 1 ,0-7] $0-2| D% [S038| 600 SN~ {ONF ] w-Z | 6-11 01} 4 "HI9NIT ZTHOH: £9 )
5 {21 S | ,2TF9 |.EiW0 |21 d9|.2180 | @9 | .Aes | 2109 2aF 2o .m_wm. Jies [oray SidS | 50P | 600 ONIV4S 8 'ON HvQ
32§ 092 1,652, ] 062 FOV-2 |,00-2 JSE~T [ 2 1,052 | 882 | 0-Z | 2-2 L91-2 | H1-Z [ G1-2 | -2 1.50-2 A THIONTT IM3A suve
 1.0F5p 1 S0-F [€0-p | B-v . 0-F| 0-%¥] O0-F) | 0-%¥|.0-% ] . 0-pv] r-¥ !, 0-%b10-p1].0-p] 0-#] 0-5 — Y WiONI 1 .www.n” 2
1210 1210y [ Zigv ] 287 216V | LFF ISy [2@vi2ab Loy u.mn_ Jo b ..a_:. oy [ 6Ob | 6@V azazwﬂ ozmdﬂ.
109202 S 2] 0 p1-21.06-21,09-2 | J~2¢ } SL-2 [o0i-g} J-E 108-}1 0-F T o=g | 2~2 ] 012 A THIONIT IYIA] swva
-2 1,01-2 [,§0-2] .w..:.._‘ 5= o.:& oun=ylego-y 1so-1 1 éa-j{ . om-g] -1 [ .So-1150=11,0t-T T L£6-1 1 00i-} (] z.Szw._ NEQ.I i
] waw j 1393 [ 1i@¢ [[2ig9 [2199 [Lime |2i&0 1N ec] 0148 n_Qn_....m..we. 1 X 2
Jri02-t fe8-0 jaz=n | §1-J¢ | ot-3 [ €6-0 1 co-24] 0-H {.0i-a ¢ O1-3¢ | O1-1 .ﬁ‘_bzwa .wmm> Suva
O-¥T1.0-p] Py O6-pf B-p1 O-p[ . 0<v] O-F > b 1.0 F | .Dow Y "HEONTT  ZINOH] 3
Loy [ Hee 1 Ziov i iiey [ 2iov (2@ v [ Jiov]ioey [EIRS T eov { 60F uz_u&w 8 ON x% :
- f 051 el 01-8 1015 ] S48 v-5 [ sl-51 .65 [.SH-Z ],62-£ | S92 1 H m.wd. Suve
.r!.uo Do | SIF0 | 5166 | Lab ] .2IdV | Soo 685 [LIOF [ ey | tior "ONIOVdS © ON uyvap ‘e |
non -0 Sc-01] SE-Dt SE-0].5¢ -0 ,6€-01],5T-01 | 5€-01 ] SE-01 [S¢-0t ] ¢gc-of . § HLONT 1| Suva] |
See ] 96 | ciwg n:wo Sd9 [ doL [ By | 6igd [t1e6 | llgs | fice HNIQVdS U@ ON uve] @
L - L B} pzuruuzouz.uz umzm>mz<E ! . :
o5 JO0v | sew ]| svei ] oaer [ oser | ¢iii | sE1( ] 6Lor] szo | 701 [ sie | 656 | ooe | sze [ ose | cze [ ose [ scz | o5z [ & mm%zxu.:» 8VTs_WOLIO8
Occ | 626 | 326 | Q06 | 69L& | 058 | &26 { 006 | DOd | 068 |00® | 008 | 608 | 008 | 009 | 008 | 00d | 008 | 0Dw | 008 | %  "SCINNIIHL TIVA 3018
OFg] | Oeal [ &gl | Gutl GBIl | Gror | se0r | 0001 | 056 | D06 | 626 | ¢ig | Gz | 614 | 06y | 04/ | Doz | bog | 60w | oo { N "$SANNIIHL BV 15 dOL
57 1 & | o 4@ Aw_ W T F R S ol 3 4 F 1. 1% ST v [hi-8l 2 T - ‘
. _ 1334 NT_§3A0D 40 Hl mua . .

L0-Jt = H

[

x2-6 =M :32iS X0d

J2CH=3dIld .qu..s,_:ou h..«uz:sa»x 40 mmpms_ﬁa

5-34



ﬁaazoo Xog-

Qm<nz<.m.m g04

‘UV&.. .

- o
TI9VIL zoummn vmm £2 = wm< I.[lue: = *w.mv =
) 3. S'601 =uay
€10’ =u
, ‘ oo . oe) §3 Imun_omm OFNVHAAH
8902 ] £ ¥02 | 9502 | €02 | 010z_] €902 | 5107 ] 096l .| 2961 | 096l ss6) | 0961 | Lol | o261 | 1881 | veer | ceot | 6061 | ves: | euer | ‘14 il ¥3d 'sg1 13315
) { 891 | €971 881 -1 <51 | w1 ] ser |oesn 821 20 =X ozt ] arnt I} 53 [ St vit | ®rr Fl4 NI H3d SOAAD :F1IYINOD)
‘28 29 I 29 | 7o 29 29 29 1L 29 | .29 29" 29 1) 29 | 29 ] 29 | . 29 oL oL | of ELLTITIRCTUTE 2w
8¢ | e | 87 "y @ |- e | 62 92 82 | ez | ey | 82 | wez”| e | w2 | 82 | ez | s | @62 |"'ez | w2 §1 z_xummmm.ozoaw
p1] a ©4 2 NP T P 4l T 1] Ll 1] L) Lt at 4! H L1 & ﬁ(,_m NOL1068 NI ¥IgnnN »ON
o 1] 7l a o ] TS L 0TI AT NS B 71 i 0 7 I % | %2 1 & V15 dOL NI BIGWIN] | ]
. . IN3IWITHOINIZY .. "TYNIGNLIOND - S
R ] -¥ [Se-n 565 [Se-v [F6-5 [ S6w [.66-v |66y 86y [.c6-r [Rep LSy [S6-p [£6 % { "HIONI1] Suva
1.0y [ Hs LE Y LBV OB [Py |a8s 0Py 15 P |.oBr i Ps |56 [0y [0dy | €Pv ] cOv] &b 5NIOVIS © ON HVB] H |
S56- 1,560 | S6-4 y ~¥ 1.56-¥ [.56-p [.C6-p 1.56-p [ ,96-¢ [ S€-» | 6~y }.56-F ].S6-p |.S6-p |.S6-» |.66-p | S6-F | Y "HIONIFTSUVE
RE LArCiEMELR TPV | IU|= KR AL 1Py [OPr | APr | APL | JISE | JIPY | (oPy OBy [SPV S PT 5 DN oN wval 9 -
SL-91 £-9 1 19 f - ; §.52-9 [6v-9 | 1-9 . oc-0F (-9 | Sv-B] ¢~9},6-3 [su-81 7.9 leni-9 T 85-2 __ Y "HigNI}Y] Suva
SIF v [Py |6 . TP T @y 1By [ 6@ (S P _,.Jﬂf.n WL ERE IR T_m o Pumm@.s L HNIJVIS B ON uval Y
- OF .50 -0f [ .9-0L1 .8-0 | e-0t | e-or | B-0i -, : £-00 1.8~ LS-ptl.8-0i | | 4 "H19N31] SHve
€ | 0i®§ |oi@8 | } [P0 | S®L NP | BPL | SIPE K K ONIDYJS 6 "ON ¥vd] 4
T 9-81 L .S-81 ] (O | -2 | R-F Lo | -2 |, Si-, - A "WiSNIY] suve
NPy | JiPV | NB  PF |6PF | BPY | 6P BBV | .85 . ] - . DNIJVdS U ON Gval g
S-2 |8¥-2Z | ¥v-2 [ 5¢-3 2 | S2-218t-2 | 2-2 |.S8-2] ~ 2 1.5¢-2 1.52-2 ..-.u Sh-1 1 Se-j o,w A og-2 A "H19NTT 13N Suve:
b2 FEx-2 1 v-2 | 6%-2 St-2lgi-zg ¥ g-2 | -2 |.8€-2 |, £ 0~ SN-1 :-_ 9-2 W HAONIT “ZIOHT ¢
51096 | 0Ps | 1iPs [or®s i To®s [L5ds | SHv 6TV EPT ONIVds @ ON uvl| >
3,522 1 2216921 9-2 o-m .n,‘.« S-2 1.8e-2 [ St-2 | £-2 Si-2 1 J-2 1 47 A THEONIT LYIA] SHvE
] E-b |S2-v T62-% | 2-¥ | 2-¥ [ Si-p | ST-¥ [ .S1-p [.CT-v | CT-¥ | St-b FG1-b .,n_._v. 4 HASNI 1 ZIH0H] 29
] Ac.n\w« OOy | iPs (M@ b | NPy | 0Py 01Dy | 2DV |.0PF | 256 1.8 Prvis®r ] sor] 9NIOVSS § _ON 8YE
£9-2 | §9-2 {692 [g1-2 ] e-2 {sv2 ] .5-2 [ §6-Z | 8s-2 |.56-2 - S-2 1 £-2] 52 A THIONIT LY¥IA Suva
L2 | X2 1 Bz | erg] EE N 2 2 PO Ll P A1) S0I-} 160~ 1 1 591~ 4 HIONFY ZIMOH] ™
SLOIPS {0P [Aid5 [ JiP 9| IPT LODE [0 | ZF9 [0DE A5 S] SlE®r]cov] s@r | ONIOVIS U ON wva} 2 |
1.0-2 1 en-H} u-11 ]S04 | Bt- 1t 1.56-H | 6-1 | €8-J1 | SB-H | .8~ ] - SE-M ] E-4) ] Ge T * "HLONJT THIA mz<m.
Lo I ge-bloz-w | 2-v1 2-F I ST-» [ €1T-b ] ST-¥|,80p | .Clop - Sy ] STy ] Sl W THIONI 1 ZINOH ] 3
¥ |0 ®r 1.0®F [, uPr 1TV u_w,irrﬁw.q Y[ OFb | ABY 096 .00V | STV 87 ,mmv; ONIOVIS @ ON UV
S M-S1 £-91,60:9 | 58-C[.80-91,c6-5 ] -8 |.Gv-s [ S0-S | .0-9 6-8 1 620-% - 0 WiONIT) ‘suve
LR CER Sios | Sipe OPp M @S [Py 0Py | HPE NEIINE XS ..:w_e. T HNIDY4S @ ON uval 'a-
§ R0 Jool-6 1 601 16601 | 6-01 | §6-01 | 8-01 | B-O1 ] 8-01 | B-00 ] -0 | §-0 | 8-Di1 8 U HioN3I 1] SUva | |
. ] tﬁ\a.rn..wm..h.%a 3iPE [oige .b_w.»....:.,wu REOTEREEDY . JAPe[iFs :%o ONIOYdS @ ON dvd] 8
oL T © . ANINIDHOINIIY © ISHIASNVHL : A :
e [ [ v e [oE Tooe T s | e [ oeor T 055 000l | os6 | <36 | 606 | e [ oke J 928 T 608 | 627 | &1 “SSINDML GViS WOLI00
oo | s46 ] 0s6 | seB | 006 ] si® | os® | s | sze | ooe | 009 | oop | cba | 008 | o008 | ooB | o0s | ooB | oo 008 § %} "SSINNOHL TWM 3qIS]
Tossr [ oost | cran [ 622 | €avi | €20 | 5201 | B8Or | €16 | 526 | 05% | 00%€ %.u 008 | 054 | S24 } &2¢ 928 | sco SER {1 SSINNIHL GV 15 _dOL
02 & | @  Jv | o | & | | 1 N T ) ] S 1 v -2t ¢ | 1 _ _
- : .au@ ] . : o
I PR y Ty
.BEl mm.m ._.zw.ZZ:cw »44<u_.5<mc>z mo mm»uzd_a S-H=zH " [/-6=M :3ZIS X08

§-35



.ﬁ:mzoo xon ..o._m
@Ezﬁm mom

F18VL NST S30 -

¢ N = |.¢|.I = g =
6v8792 ° MY e 156 =%
E ..:. bs gt =oosy
€10 =8 -
. . Sl . D S PR, . . . {X08) wm:.mwaozm u.;:.&xc»t
cezz] owgz | 69ez] 2222 | 10zz [ tozz [ veie | eeis e ] iz | €02z | 29z | 12z | L4, sliz] ¢80zl 9oz § ¢902 | £voz | 2v02 _3d NI 434 687 :W33iS)
~ 81 | oet | orl | ori | wsi § esi | 2o | vt § @i 1 st T een KRR v2i | Rt ] 62| en 121 1 ozt | eit 114 NI 434 S04 0 :3EIYINOD
L 99 | 99 1 % 9 1.9 1 91 99 1 93 | .99 f 89 | a9 9 1 99 | 99 99 % 99 1 6 Y RN HAOWON vioL] .
3 T = E | & F & | & T & | @ ® | &« % | e | ot (43 L % ® ] & STWM Ni zgwﬂ%
21 Ol 4 &’ i A 2 & & a4 1 a & ] H ] 1] . 4 4 [8vIs N01106 Nt HIANAN b ON-
] ] I £ M [ I ] 1 a ) i 1] 21 It I 2] 92 EE 92 | 8Y1S dO1 NI Amum!..z il |
. . . AN3W3IDHOINI3E 4.<z_a:thoa, . '
O8] .0-8 [ 0-8 [.0-5].0-% | 0-5 ].0-8 J.0-8 1.6°5 |.0-8 [ 0.8 155 [ 65 [ 0-5 To-% [ o-c [ -5 0-8 | 0-5].0-% § "H1ONI 1] SuVE
ey | N@y ey | uwepri _.er :Qv ey | jigy ..:m:. JHMPEIEFy [ NIy | WSy | 650 | 6PV | £8b | VDS |6 P61 690 Lo B b SNIOYdS © ON HVB| W
s ; ~§ -5 0-5 1 o-8 5-8 1 .0-8 | .0-5 | o-§ | .0-€ }.0-% | .0-% ] ] ) 4 .E.ozu..., suyg
B LS 6DV [PV | JIDY EPv By [EES 9
1 259 ] 501-5 1,.59-9. 1,6%-9 [67-9160-9 ] 5119 1 Y zhwzu,_.mz<m
v [O0I® v |.] o1&y [ WBE [ 7p: |5TPc 111z [.A v 03¢ T8 ozduim 4 DN v 1
IREXR Sl boag-n oo b oa-n oo : - j Y "Hi19NIT| SEve
de 10198 | h1@6 | @6 {HP6 LL1De [ A& [ 2181 [z 0251 |55 SNIOV4S © ON MvE| 4
8- 5t W98 [Fb-gifoe-0 { . 2-8 | 2-80 [ o+0 | § ST, ]
TPV ] 1385 | irP% [Pt L@ |11 9 e _ .
1,852 {42 ise-2 1 -2 |S0-2. A "HLINFT LMIA] v
SY-2 }sB-2 1,61-2 }.61-2 [.€1-7 | Y "HIONIT ZWOH "¢
.:w«u X mwn.. BPE | 6&S , ONIVIS u
-2 2] k-2 ].52-2 {822 {822 i " HIGNIT Eu> Py
S v 1535 |.se-s | 6e-b |8y 52-4 1§ SZ T Hi5NI T ZIH0H] .uwu
FED NP | eBb | Eov KDk | HSC] 6PV | 68V ]| 65V oz.u&m ¥ _ON Uvl
{.0-2 ) -, -2 1.69-8 {.4-2 Jn-2 Toor-g lsg-271 di-z2 ' xd-2 A "HIONTT LM3A cuva
2-Z [£0-2 }.81-) |.80-2 }.50-2 | 0-2 | 0-2|.0-2 s~ ] 0-2lon-i| 1-2- .ﬁazuum m?m:. e |
T EiL L8 1B TEPS [IiBe [P [ 685 | £DE |6 DE | D3 | 6D | 5D | kDY [
Bt LBV 2T v ST | £ 822 [ €3 J81-21 | 4-2+ 1.50-2t | .S0-21.1 St-3 | St-.31 | Bi-2 | A t._.mzuq ‘1Y > .mEBw
y 'y 1 SE-¥ 1 L-p].e-9 [S2-b [ 62-p 1 SE-¥ | ET - | S8 | 9-F |.52-F |S2-F |ST-¥ G HIONIT 2T S
NPy ], XN R TR KT L T h&e:a@f MBS | 6P | 5DV | 6P SNI3vds ¥ _ON 58] .
| [89-9 ,50-8 | 6-5 | 2-9 { SH-S{86-L 1 8-8 1 g1-91 1-9162-b1,60-+] 0i-£ | 4 HISNTY] sive
.,ﬂs.n. j OI®b | SIPE [UPE 0P| 0D [t m.wm KNI orrn ozas.m 9 ON uva] 'e
fSE-H R - ST ST TS ] S P ] el | Jd ) d-0 ] Joiv | A1) d =l | Y "W19NJ 1] suvE]
LT | M6 [ 09 [5iFe [ GP9] D021 ..»..@n...u_w.s EX N AN IR X NIOYdS § 0N §vE] @
...‘ © . AN3WIDEOINIZY  ISYIASNVHL o ,
o5%i | 6251 | szwi T oswi [0 T [ o6t 5231 ] Bt ] 0071 | 00| oco1] 006 | 056 ] s¥e | tre [ 006 | 656 | szs | oo | & SSIMOMLavIS Worioa]
$2°01. ] 0601 { si¢ | OF6 | €3¢ | 00¢ ' %18 | 068 [ o8 | ¢2'8 | 009 | 008 | 008 | 008 | 006 | 608 | 000 ] 00¢ | 008 | I "SSINWIINL TIVM I0IS
007 KL w3 QS T} SLH0 SLot ] seel 056 [ C26 | e36 | 548 | €20 .nh.u. 082 | 052 | 0¢8] 05 | OCE | 1l 'SHINNOIAL GV 1S JOLJ
- O 3] ,n_‘ sq - a,_ - w. : i1 £ H -1 bf 18 | | .7 w < b 21 2
] ] 31333 N ¥3A0D IO EEMQ ] : .
Pl = um_m ._.2m44>50u 544033(&@»: 40 mm»miim 0-¢t=H ,0-0l=M :3ZIS X08

$-36



Qi umns .sﬁ!:?..W ag xa. paxnbos ot jii O s0/585 peoT pey Svimog #8p3-£
W ' , ) siom yduas) siqoisun 1 Buyasys isuebo X 90D Jo poIIsY! pasn 3q
[ : : . ‘papused og 100 . . joys Suippeg 3500 ‘suoid My vo v!-.o!.- Mym patn oys
? Ol =_! joany | B ' Buppaq !.= Ul PIPNIUL 200 8420} IRUM ¢ AT T
«. i . R = ool o . (4’2 103304 pooT - Gz_cown H 3ISYa g
QZ_Sum mn__m . » | . T ismonb o youy uoyy .o?o. '$14904 OU YDJIOd [ioYs @ BuIPPIE. . C VOuIMYSKGI Buimp BuiSIID SWOLIPYOD 90w Of X #e8) |
TIDWIRIG T0¥1N0D 00013 w| - ogiga-e - . o (0,1N0D) SILON 4<¢uzum -0 20 1 0503 0 eaynumyo wo so' seduBu oy & pembes- sseup
AANNOD- SITIDNY 807 - T emeimia T ¥IINIVIATE : .o .
GV10-2 $3035039NS . v

: \!isnl h&\\.{\u!‘! 1 i o . . loe B.uom Poe) 9NIQa38 Hm ‘ISYI b

. éﬁgma Pojused Wy SNI . sonoibng oyr
n_ua 201 BMa ‘pi§ ub peimbes v 3D Y puo d°0'y 40} pesn 2q yoys

g o) wonpaoIrd AY s0 swoyd sy wo peisech 8q goys K WO
Hyno0g o.-._u..auG'n_..._ )o. i.: 800 ¥ 30 “ysdep wmuimiw, 6 01 v BUpDeR jo doi WO} YOUSI] JO [OM 0) JOM Penod Bissouos $ A, PIDI 51 210 8s02g pro smOY 2| 9G fOYS
0002-2-02Zkg*a"1rous “sbupomp .u..e.a o uol _.u:_u:: sieuM 1o €§20-2 a..o L (0 Jo) PO SI0UR “AYNIDG 9)eIIU0) 5
Q‘\n.l\ q n
’

!!uquu ‘SU0IDII1I0dE 995 N1 !-\u.iu %.tl
- jwewysnipo -E-\h !\ puvos \/ : . \

.o A id o} so)id d % joys
(11 .o-:iew 2u) &kq w.:ek_no ou.x...:-o un«.:... .eo:.ucau (1] _e:u:..E ;e_:.._!o Joylo’ 10 puos -u pesodwos 3q jloys g oc.ecoﬂ

usgaworp Vi sapPUt LT Uoyl Jslows edid o) PSEN -3q [0GS. AD0S PAENII YW -27] o oyl
Uy} JesID0D OU ce_!e.:u o :._s FPLBW Pus ‘JaBipL pUD Jeppwetp Wl F3YD0| 22 3d1d.s05 pesn eq Hous 21080,000 ¢1310u0> CON )0 . . -
- 1Y UDWl 1951603 0U- UOHDPDIB b UItK PIISH SIUIIOW BUE IO AUY "J0IUIDUI syl AT POAGIIAD ISIMIGUID SN ‘DINIIEdS TO JOLRIOW s e = - - C T /#0q 0 LT V)
. o0 16 23410 Jo .uZ..._a 40 21609,080 21919002 b ON JO C'ON “¥304 pausnid yaw -2/t 10 Yol - b/g" puos jo v:ou_:ou 2q oys v Buppeg TV .“. s : ,, PovDI0N wniipy ¢
‘sOUIMDIP 13elosd sut Lo ..la.: o 3:0&- osmaou0 wEajUN !._..._ 213,500 UloKd puD Ao panA 3. N80 Y 'Y PUO 'Y 19) 4 9€0) ISPt . .,tt.sus.n 80N.Q|Q.Nv ’ S

s v 10000 [ =By s0gs 10
P Lo o ae : 000Z-3 - |
Buyoeys 4w JO ssevgony Bus sprou suorseenyp wsey] edid aeBuOsls - S3LON Tviama, A 3sv2 : it 7 Yonq primoss
- a0 Buippeq I wspD .-!.SE.\ LIPS WO SA B SOJIDIJO3 BYS SSOAM 40[ONIDND . L , - - N
W, Q0f J940 ‘ed1d 10j 2 10 "ESH S0 10198Yp . Y| QO] #d1d 20/ _Of ¥OYr 481008 <F . . Jo i SR U
. oq Jou poys sdst sy P do; sy o \n\kucs -, 9 wyi 10004 51 ava03 oI0um(I) W 7 Avo 4o yoryl -S . ’ : B
. “Bupmdiap_yasford sy wo - -ii 0 \&Eu !R ‘odpd énssu 20 ?\\\3 I 950D :!Rl : . .
paiyseds out:!\t. Ssopon” WOy — \-\\\uv&. 24090 »ys o 181088 woOISHSULp . -.2.0&: N0 SN D 0190503 iS ssopon g voyj sopesl o jov . . s . K 3ISVd .
s Avp 99 fow .8dsd 8y} ,0 doj By [0 peinsos M, ‘5581 10 Of S§ 18403 SIOYM ()% ' - woys adid jo doj o \!:uh!e ;_. g §€ 210028 51 10A0T PN (2) . ' : : —
S\»x\h Ao go $53 Ry g4 apoyou low cuworsiomp a5}y /3y MO0 L) BOF . " L9 wayl 1e08 vorsusaip Aq pasmb ‘Y. veviodo
Sxx\ ‘cs.\Q &B\ 2t \..5 MJOWDID Uy PAISNIDUY 8ole; £9 odnd 0, or \s\t.&\ o . \:u Aow #did jo doj o peImsosw ;. ‘$s0p 20 g 8] S2A02 BIPYM (q) 9 pasmdas os 4 sepre " i\!i o ht\\:{q [
ssoy 1009 “adst 105, 9 : Burmoyos syt vyl S5 89 Jou poys Bug Burderics o s 3. . ) 142 Kuid 10 SSIIYIYY e By Ko’ verswounp smpy 1.0803° \en?au.s Prsh aq yoys Buippeg AL 9509 wossey
. (@] 20204 pooO7) Idid Q§z< ININOVE B ONIOG3E M ISV '€ Yy g0 yydop Ao TGy, G UDYs 858 3G jou oy su- brburds jo m (P) @ \bﬂﬁﬂ\.ﬂ%ﬂh 10 uﬂ\-\n .N. “-N\u\n.w -o\\..“tnn“\ﬂewnuﬂA
) ~WY03 20 [19q Lvo mosPY, 7 wowy 5597 (8] 204904 vood 3d.d QZDOG< TUMOVE B8 oz.oou@ s wm<o N . T Iz ooy .:..od oNIga38 - .
. ) _. ¢y 1oys 2203 ov v “s8j0w01p . B : _Q.Q 91 3sva
‘pojjpured sdy SAI)- O WOIJOADINT.. i v/ 65 uby; ssey sedxd o) b : uoyos 20 Co o .
v Byppeg- ), b pve Yotourip w s19840) puo G - POMMINT 0y sy Of .B\\niu.‘.«\. #q M0[8q [DLADIOW . 3 .
: Yy uske S00/d- 204 02171 #G oS 8did jo S ] a &\\o« wape, / [ouriow buppeq jo sy
. J . woji0q 5...!-6 \,hknsu.i. h&hh.-,h . . N r— - v h!\\oh ﬂ ..4..... g e N St \q.ta\\e“w
P e - 2o0uiBy. [y < Wpn jp00,
g S11 oy A pwaosddo aq o esn \newn.nw ,\||| 8 b!\bym : . Qn\h\m " 4 “
. e W PUD peesss jo 304 edd jo. wpess. - L UPes-WBS - Buysays 7
g Buippeg—~, ) T pur smuoams jij 01 v Buppeg \-!...h\\ \\\.\. 0 yuoq pIjoADIXT e
o : . . ,|\|§8 0090 o000,
N . . 4! : "~ . E e Lh=sov0s08r7 umwopm 7z - : QQQN.M.QN@.\ e —— = 00904 01
HIPIYS 0. Y509 P3) wltlm M > ..lI!l SUOHOIGIAEG dyr w ROy’ .\.\\ _ - An\ 108 O, : . g > B * $woi00/5
. uoe‘uo% 5D, :iuum 11111 e ssmsao_ ssoun g oeiuom VG TS - = /AyIIIng\wlg h ! LM e all
© 3did’ upuzozoo Sozoh_z_u,_ S © 3did ILINONOD NIVId ONV AVTD mwm_mH_M.I,:lilueia so- tivog 1 3svs
HH 3svyd : : . 1 um<u . . . o ) ISV

'fs-37



e do 1. 1FEWS
VE£120-2 "ON "OMG |

3did ILINONOD
03DHOJNIZY 40 NDIS3Q
¥od 3T@VL o1 3,

hu_x._.m_o ._Oszoc ﬂoo.E
. ALNAOD SITIONV SO

¥S/21 431vVQ ¥IGNNN u?tm 3JHL 40 uz;¢¢a mwnuwﬁutau

O HMD

1 2o osrsumans |

KX Y]

AR OENDINIG

; LD

Jusei-gederef amen| W 2n avseuz

NOUAYIRIT - nva |www] TTRG9
m20_0_>w¢

. ‘fvd 2040 *N !:_.:o... 3, .o.acenm oei: peinduds
som

‘00H1puos uopseivid eagited
‘.3 so:a_:v Q. 1toys 9d(d esst 10 198) O} §0 TIGACE yiide Ypim Buipooy yous, log -
A9 8 -_!...' a7 1:0!. J0) SWA0D YLIDS wWnunwIN Q.

§43 q0Q02 WY dn
213 U opo W'Y 4
Y083 0 000E ‘WY ¥S 8 LY

o_.:.co... s hdo0] pud SUYOT-0 Wewwy ©
SLNINININOIY ococ#cu :
8 4+ do PUD 0T 4 TG O) 1ONBY WIDIM qauis Ylm doripey Ndweay
mﬂqb.._ - S10VIRD oM} 0231 .c.. o. vayl el esieaex Yime so4 o
: Q Osst .H "o
Q 000¢ H 20y @ 000t + [ ssory
] ogu o1 Q008 » T 9190
voynaieeny -q
T4 0001 » AvQT~Q Wnwmw ‘o
SININIUINOIY AYMHOIE 3LvVis -
‘30) 303 poof 10yB1y 0 Yjim Buippeg esn o

,.aco.. -4 peanbes 4o A1qoitoan o ...a.a 2919 YUA 44T - YIUY QIHDLVH «SSOHD °

S (1] 5_: sdid 4o uo pun eeys -2.2_ ® U0 PRSP $O wE - .Z_uzua.a JLIYINOD

wuhoz VU3INIO

o]

£410-2 MOI(] PIDPUDIS ) 200N IBAGY )0 (0D} | LOY)

‘o3 OV voyy Jeineib —J0400 1100 gl uo_.oo—e-a SAtIsad 10} ‘s0loD) poOT 2
_.o:.!.-o c.aau:ac oyt 20y peuBiesp .0g ous edid ‘ysey O vbiy Jeioesd sieaod 203 '

A0 Nvwa

—wr?_.w_oi l:l_hmo.food;.—_mzua »zn XVNHDE'D) » XLISNIO NOISIA

QOH13N oMuY3g

3903 33WHL M1 Y3IONN NOVMI WINI 10°0 V. 3INO0HE ThM QvO1-0

YINNYOS §,NOLSHYN ¥3d GVOT ML¥VY

Moz::cn 3VBvONddr 3381 avon IANY
o!;«..u 318V IFE) 4OLIVE A0

- o [ 13
4223 SH34000 1308 S
avouYYy o2 Se
. 3 494304 pao | Eu, S.434003 ol
.29._3 ..._._ .:z..u_n z._:..o - __...v- NIPIM gaven Nus{  Qvbuivy 0
uoyy|pud) ..u....u %) G2-2 W1 Jo woyjoq .....: jsmy yjavzl o 0 ]
. . . . . T Ob 5.1,
L0 3 s¥3d003 [:] iy
: - OROMIVY 0
. . | = oF X1
- S23 SMuI00D €1 K}
. 8'7 404304 ppay} 3.-.39 o!-._.o 0j. -.:5- .:!J ..uc!— ‘QuyoNNYY [
YR dTYU PENODL e) GI.y SEIE JO HIGHOQ WOK 16AGY Yib3F : s 21
] 91 Jor3e4 Poe EGILI gk AJd 30010 PISING 0 [ AVMHOIN ILVLS | I
.3..- UIPLS youels Hipw uotiipuds WUnL 'ie8y $F.Y sMeD i3 | XML SIS -bZH | [
] " {1 81BN WS} 1§0adA io) 4 POO) - UiPIA N T ote -0 1 L "6
PoIonReIN Gum uoIIPUCY esﬂu&ei 199) G2 ARD .:BN oL 9IS -02ZH | o
"i6}384 ppa Il g e ‘ P A
Jaonbe wipid yaubsf §; S:.viu ..2-# .1 n~-= ) £au L gs-amd . 9
. 91 V3| R 5
Pooy ‘seyIm 0F . s_.. Isjeainyq ......3 0 (onbe © ...vi youmay | oL 91028 1 v
RUL] ....._!.-o RIUBIL \N8) CI -1 1903 4imT Put qiptk Yowes( | Tvenir Dol j
m..uu:.oa: ...i .s_.a " 4oyja¥ford | .._. o. .az. 403 - O -
oG St e M) 1
[ P91 ALISNIG Jony ragiae]
zn_E:.u«un aco.. 3AY NSIS30 oN 133K

21 = WOLIVE AL3dvE

1SN}
SG¥01 3AI1) + Gvaq) "OvO1-0

\.N o} _nqmo..u @z;im—a azdezﬁ.m Qh xmo&

VivO N9i530

5-38



24 g amsly aag | anown HMD
2¢120-2 'ON 'OMA| aiva aTvos 43 oaisrmeny
MISNIDND AWHD g 4
eliae v, 7 mllw % >l EACHIIY A® oznzIEIa
UAPNIBNE ALNSDD 2] D L9eY (umredd| WBIMIDNY WOISS . , ]3’
, 7]
AN EMANENROINN TYADVMMY IMEMRQDRY AN OINDIIHD
NOLLJINI9IO v | wuvw lalml.
: . SNOISIAZY 10 nmya
Adid JL3IYONOD
d32404N13H 40 N9IS3a
04 3718V1 avol .4,
LOIISIA TOHINOD ACOd
ALNNOD SFIIONY SO "1 133u5 UO SIJON 10s3UAD B35
fvS/21031v0 YIBNON INVS JHL JO ONIMVHO SIAISHIINS “3LON
NI gl § 02 Hi-POOL AT
'l = 10)20; poOT
~ 1viva
S3Ud0 02 + ‘00 = WIPIM WoUaY WM WuAY PAILISIAN
uoipuoy  Yaua) wollpue]  uoyIal0IY
8ol ‘ o 5o0 TH] o061 5oL |
201 . 0551 | 20t
. 4 001l OGS1 | 0GI | 9¢
0061 006_| 0501 | 0021 €6
[¢] %] ] i 06
I i 000! i 008 o5l | £
[x 0561 , j 006_| 008 os!l Ak
180002 : [T oopl | |
8L - oozl | —jooel [ - 0521 8L
Gz Josgl i 0501 Qoo osgl | 6L
2L 056! . 0l 0011 ] 002l § 00%i | ©
69 SEl Hl . el
99 : ) : i - 056 0501 | 0GI .
[ 0S6l []) (1] [E] A X 062l | oSit ) .54} [ 8 | 0S6 i C
09. ] 10081 oos! | . 00bi ool . 008 | ooB | 008 | 006 | 006 [}
1G - - - - 000! i LS
$S . i 0001 oot | oozi | v§
1§ 1 00IT —00%1 000f | 0011 | 002! iS5
8 00vi i T 001 | . 1 O0k! v
13 _ 0041 (] - 002! 0001 | 0011_| 0021 { 00T [00vi | St
v "} o081 11 S I | I foow | 0021 | opst | OOkt | 0061 2
3 006! | 006! | 006! | 0081 | 0081 | 0021 | 0041 | 009 1 00! I 00f1 | ooz | 009! 00g1 | 0OIt Qon 1005 | ookl | 0ost | 003 9
c : ) oSzt o [ o0 | oszi £
13 0521 [ 005! 1 0o% | oszi €
0 i 1. 005} i ogel | osdi [¢13
22 _[ooo | - Josar {oo8 ) - i 2 0641 § 000 L
be . j0002 ) 064 | . 006! : 005! 000! gt 0051 | ¥
12 J.0002 1 0002 | 0002 - 064 | 05l i 006t ) _0G1 ] i - j . ! ]
. . 0002 | 0002 | - 0GZ1 | 0641 i 00%_| 0002 i 0%el 000! oc2l | Vuijova | Thayova 8
G | 0%ez | 0c2Z {0g2Z |~ § 1 0002 | 0002 | 0002 g 052 | 0S4 0Gee | 0002 | 0521 | 006! 000! 3} 38INGD ETETH DGR B
Z1 T 00cz | 0062 | 00S2 | 052z | 0cee | 0522 | 0522 | 0522 |.0522 | DSee | 052 | 0002 | 000z | 0002 | 0621 Joose | 0s2e § 0002 | 0sui Joost | osa [ osal | osat § oS | 006! | 005t § 0002 | 0002 4
Jz1is] G2 I ve | €2 | ¢2 | 12 | 62 | 6! 81 I i ST v [ €1y 2 11 Ol 3 8 L 9 | 6 v € 2 18] s1lse I_f3z1s
3did . : £334 NI 43A0J 30 H.Id3T 3did

Ll

“yod OIl = ALISN3G NOIS30  9NIQQ38 I 3SVD

G-2 'OM0 ‘GlS ¥3d GIv1 3Idid 3LIHONOD GIDYO4NI3Y ¥O4 Avol 0, Q3HIND3Y

S-39



e € 3wl agq | anon THRY
£120-2 Oz mzsc Esn 1 3 R
: T
0 myumssn §
TA
. - AR GIRIMIS
) , ) NOUSUDISIE v | wwen lﬂml
R R SNOISIAIY Jpe—
- 3did- 3LIHINQD. - .
G3JHO4NIIY 40 NO1SIT
zo.._ u4m<h a.<o.~ S,
PQMW’%UJO“#N’&%%<°%.@JJ& 4 wuﬂsm 295 SAJON - {0I3URY 04
S - 310N
W 91§ 0Z HI-Poor
g1 = 10120} pooy
: : . o v : . YAva
i SO OZ 4 0D x WP YUY : : P PUO  pRIISIAN)
— . ooy e e B T s
KN 274 0I5, DI, ] E o H I N N I I 0 X8 N N |
_ VY 74 W T NN DUUNDY INENY SN BRI N MG SRS T XN R AU I N {0601 Yoozi | cowt f o5t €01
96 Y77/ \\\w\ 7 i - . - e — o@.l@@aﬂ —_ wmm
€8 Y/ Vi _ . z . Voot fosey -pos6 ¥ N S I Joos .
06 ‘“& AL . IEE SN Fcam o ) . e 108
P - . 0ot 058 1050k 1 [T
.w 0002 1 I i1 ] ook | 1 BB
- 4 _Mms 0521 ) oot | 13 ' .B: g g—.. i)
7 _ R A ! i N D N KR g 81
S ] ) 1 1 : i S N — | N ! | S 1 | 008 ml. | mk. j
] . 5 SR DAY SR 13- - 00b] . : rroseiy T foddl ] 1 15001 1 60i1 | 06& | 0681 § 41 ]
69 ) | DR N | I R DURINN) S KK T : (N VE T j i T 169
loer Y et . . S 37 { g S I W o R B | e [ 9.
' £9 | N ] i I B T A N %6 ] ] Yot i oseyosoif _f. 1S
09 | i i o0l | ) - 11 oy AN S .mwutmﬂw. G XN AN A 03"
1§ loozg S . : § 0061 i - ¥ ] ) 3 i ] odol | ooH Wi
¥S | . . A - B - ‘ . - . 0021 | 5
151 10002 1 } 3 T T | ] " | ofezt [ oomt | jooul 000! 1 0ot § 002t f 00gt Y 1§
13 A __jooet ooz N S [ . (0oL OOH 3OS Y T 1 8b 4
w.w. 5 O B . ] i : B SR A N i 001 ! 4§ 00uT 00w my
. i il | - | B doowd b | oou} dosT Y 9921 } o0 1] 006 | 2k
Mm < 1 O0R 70017 | 1 0osf ¥ 0061 | oodt | oozl | oovi }oos fonst | | Dowl § 0oci | 0oel | 009l | 00wt | Goz) | pei | j.oon &l Bz..& I 1.6%
8¢ B S N i | . 0 . N A U A DN SR RN o 9 .
53 A N Josai ] SR . N T B N X : 4 HE K [
| OF { D T joopE | . i B S X1 MU S I 1 . . om;
| gr T ; DRR SR ¢ A S (1R SO I . X 051 001 : . ELIEAY I
7] Y TN MR SR W £ K BN S 7 L1 § KT S £057-2 DS IS SN AN N O S N - e
I.mm. e B S T .u,. omm, s b g | —— fOe S iR 7 [ poeesty esE] T Y een T L okE | T 3iesnost posil 1 12
. Jos3e ] . I o 1058 i toszziogoe fosa . | W B A AT g
sl - 00%Y | %% ] ﬁ.% 0572 | % m..vm ¢ - _fosit ] | D 578 KR 0! 3134pNO; Si
F 758 1A sz {ogez @1 F0052 [ 0057 § oSz ] 0R3T 9.. N 0067 ], 0052 ﬁ.ﬁ 0002 | QS ...mmmﬂ 051 | 0% %mmm "00%1 | 60%i § 0002 | 8!% [ 2i_ ]
a1 e vl tel cel 202 6t | ot A1 ot stf v i srl @l o ..-.m 2 9t st %1 ¢ PR WP m~: t 13715
3did § N i T »H& NP E>8 mo Hid & B : Jad

uun ON_ = >._‘.mzwc Zu_muo

wz_ocwm m 3syd

hh_ a- N Q;G th mu& o_d._ wn:& u._.umuzou amumOmZ.wm xo..._ aqvo ..c.. Quz:;cum

S-40



DT .sD & laIws Oha .UNO chz )
vnqwo 2 agN QSQ siva | mwvos -

. dod Fevl avol a

._ un:,_ mEzuzou
ouozon_z_um 40 ze_mua

~IoniiSia OUINGD’ ail.z

E:GU mN.._uva< wcd

T w0z 400« WPIM wvenL

THRD |

A% TALLINONS

i

9IS ~ OZH | ~PO9| a1
81 - 101304 poon)

WIPIM 4Owe1L potasann

g

C L wopuo) youmyy

. uoyipuo) uondRfasy

‘1 A0S 238 SDJON J0I6URG 04
, ‘310N

*VAvQ

600t

e

=it=
L
N

A,
NN

‘ £
A - Jope &
i vd e
 FoatE

ol 58

4#sﬁaé

@
~
2
4]
~

g

HORD| w1

— ettt wa o]

“6q11

TR

T

EERNR AT

[ @H e I (I | O |
TN P

ol
kel

=

o
M

T
)

TR
T

IR

wi | dent
. e

t ik ﬂlg“""‘g,:.,.m.

i

S od on. » ALISNIQ zw_wuo ozaaum m umS
t._ a- N o;o Em mw,_ Eﬁ 3did Eumuzou a30H04NIZY 404 GY01,0, 03uINO3Y

 s-4l

AN oRwIRMS .

i Bl G Y




STY ey puhxog ey g . T — : — —— " . TS
St120-2 .Oz.gﬁ ur«a Jxwos | . . S o . N . . 19 381mmne

. §-42

O <y

T tionewdsse PRI o HAE

_ SNOISIATH e b

3did 3LIUONCD
© QIOMO4NIZY 40 NOISIQ
804 378VL QV01 0,

| I 1omLsia JOEZQU GOO..E

AINGOD STTIONY 601 ~ o S : 1 woyg sas soloN pawy xy
} ) ) B : . o . A JAtON

| ofs - oﬁ.: ~pon} Ay
3 ooy pooy

: o o . . . . o . 1WIva

- swyow oz 4 00 - .....i Yoy s _ YR Wouds)  pausen.

; .a_._!..u gy - D B ] ~ volipuo]  wordlosy

&3

[ §

7] \1. U S DA SO S (T (- 8 N S I - OGN K]

4
Y74 4

aven|

I NN M 2 K I XL 4

N

N
SN |

k

N

\V:”

\\

A A
L7 e A e
0sed

i et A Q18]
-

S 7 LA

syl
N

NHEEER

B
g
8188
e
i
g
T

|

ﬂw 7 .v - o oo : X = 37
O3 o, "JOO0k |50k | b0 7 _ |90t [bsz fooks |

BaRpRs e e
3
:
§‘ >l g 2 -l
3

d
g
g
i
g B
EE
%
R
¢ & e 2

?E
o
é?%%
|
%‘( |
88
F
3
ﬁ
Qa%
g
oo

_ Sl vl al sl N TofFsl st il ol sivli sl zltnlailesi 3215
e A3 .z,;ou % :E.S — — — - 13did |

W
vt
i
s

,_E

S 4o vl = ALISNIG zo.muo az_aoumE Isvd
L a-2 OMQ ‘0LS ¥3d GIv] 3did E,mmuzou G30HOJNIIY ¥O4 V0T .0, 03yIN0IY




S-43

12 40 Q@ Ll3INs 0.,930 | 3NON . - ) TTHRD
9%i?a-2 "ON "OMA| amwva | swos | . S opnens
: 53
Gl o P2 . . . -
ETINIONI ALNIPAIND Ly THBI eI NIINIDND WOTEIAL N R o . ey
NOILANDS$30 fvo | weve IJﬂd..@l
’ . SNOISIAIY Aw Hmvwo
. 3did 3134ONQD ’
G30404NI3Y 40 N91S3C
¥04 37189vi Qvol 4,
LOIHLSIA TOMLNOD dOOTd ’ ’ X
ALNNOD ST 13ODNVY SO . . : i | 1984S UO S3JON [DJBUIY 89S
— ’ . : +310N
' ¥9% 9IS - OZH | —Ppooj el
§'2 = Jojanj "pooT]
. ) viva
.02 +0 ‘0 =QIPIM Youal| ’ . {02 +Q0 = YIpm Youssl ————y
mua 021 = r_m:oo uGisag l:o_:veno youdag 39d 0Ol =Aysuaq ubisag - uo|Ipuo)d Youas) i
8010061 | LT
201 M 201
.96 o I . 056 96 _|
€6 | . i : . 1 ] B N SO P £6
06 ] - [34] ) A - | — 06
8 : . [N (S U L
v8 ) j . i RS U DNUUU -L-TLN DS IO DUV RS "
18 : i S [ . Josol i R . | SN UU DEURR D L
82 ) S NN B i U IO B SRS S -
[ _ Y . 008 5]
el : 2 - . o el
69 i —_ i 106t 0021 . b 169
99 : : . . . 1 R . - 29
€9 { 0S8 [1¥Y] 069l [+339] - [+]31] 0%t asili 0001 . 0S3i}l | 056l [o] 141 oSt 0S0I £9 ]
i) : g I 00¥! ) . N DU IO G VR BE S 0
IG | 006¢ j - ] ] ) I R T B e 8
S . JUUTYY GO SO TN R bS.
1S 00%! 001 - - [T oo¢t . - ] 1G]
il d N S s N [ N 8Y |
15h 1 o] | 3 , - — - | S, B e i e b SE ]
- 2b | [<IeY]) 5 [ - ] 0D02H] . Ay L _reostt I b [ ... Loon F4 4
6% +] 006i] 008i | 00Z1] 0DZi[ 0051 0091 [ 009 O0p!i} 00vi JO0EL | 00LIfOOZT | 00T ] 002110021} 005i{ 6091| 00S9t] "~ "}~ 00¢v! | 00vi] 00%I | 0Q¢€! | 00zI} 002Z!] Q0| 000 ] 6€ |
ac . i . 0sz 1 N _yoser T T ¢
[ [I7A] . 0061 - ; ) 006! R Y D [EE ]
[¢13 . (¥ | ’ : . 1 . osaiy . .l . _]0€ ]
12 . 0S| . 006G ~foszt . oost| {1l 1 . x4
b2 05l . 00s! ose1tos1 : _ 00s! B R T .
12 oSyl sl . Q00s! . 0sLl| 021 oostjoosty 1 [__. 082
81 §0002 ] 0002 {0002 | 0002 0621] OS2} . 1 0061 [ 00§1 . 0G| 0G| 06 oo b Loos] 008! e
Gl JoTTeT 0002} 0002 { 0002] 6002 g 0641 | 0641 GL1] O0sZiT 0061 0002 0002 { 0002 | . Y osiijosinjoszi]| o8z I 0061 | 006t
21 008 Z] 0622|0822 0627 ce | O6Z¢ 22| 052200020002 |0002 | 0002 O002) .0%.i | 06LiJ052e] 06220 0002 | 0002 ooom OO0 [ D00Z | DO0Z | 0002 | 0641} 0Sii[ 0841 08411
32iS] G2 b2 | € 22 2 0e | st a1 Ll Ell Sl [4] 4] 21 ti Ge | ve | €¢ | 22 12 {02 | 6l 81 21 9l Si [d] [ H]
3did - : L 1334 NI _Y3A00 40 Hid3a

9Niga38 I 3ISVO
111 0-2 "9MQ "01S ¥3d QIV1 3did 3L3IYONOD Q3IDHOANIZY ¥O4 OvVO1 0, 03HINOIY




12 4o L 13318 th.dwa INON

_L60-2 'ON OMa} ava | wos. R : R : . e .
1] a!:u i | P ] ) - . . o . ) . . - -
.s.} Latd w W\V = L7 rowasr | . e : . . oz

ae t-lioun- Ivaowady w

NOUJHIEI arva s T TY u\ﬁ

SNOISIAIY ey |

.. T wa 101“%- o . - . T R g §9

5-44

‘3dig auwonos - I
030404NIFY 40 NOISIO - SRR
od 3I8vL QvOl .4,

.—.U—z.—.m.ﬁ JO&._.ZGU 081_..;_

tznou CERERL LSRG o N S o . : T Y| yeeug uo sejoN (prewen ses
A . B _ - o . : : ‘310N
WM DI -OTH 1~ Poo) 3]
12 = Jojon} pooy
. R ‘ ‘viva
om+oc .:_:B ..u..eh el e T | Lozean - - —

MR SO W RPN B T TP U TS

¥9d ovl’ uzoa; Hog ~uBiiipie) ﬁ.a.h R uu._ cm_lﬁ_i oS - vorHpURD Youaxy

qﬂﬂ_ ., - : ﬂuf_ SESS—— ——— — 1T M St ey 557

0§02} 1 Y-} i | 0SET | S 4 jcob

5
|
B
-3
L]

R I K0} oroL} 18

- o o D A T | B ) : T . l B 1 ad
Lossil = I Lagul . Q08 S O N .. ¥ dout] o} 13

+ -t ) 5 S EP R ol 1 -] . . &
N 12 S [ A-- 11 <55 v S O 211 8 0561 1. ogd ossijosyll 40981} oge! ] kK
1 b eesd bbb b teemd 1 b LT b feonjas

A {een] s ER oori] %]
Sropeesy s Ty L peeRTTTHT T L . {oogi [ . 8t |

1.7 97 L o0l 5061} 00g) | 68211 604 F 00| od6iF | Lodk] 00StF T [ 7 | 0okt oosi] J08t %@_ oo.h_ ' 004) | oyl | o9 ¥ 00wl { GO+t O06Ei | oozt _mm

. . N R N T o LLoom] _ . l e

: ] v 052 g
OOE) I M

g 0711 AN S
=2 - b - Leverd
o lesa

o P O E O B o POV

G602 ) BEES B _ogiit 1 oost 2

ogn]

TSR Wk A T U ’ , . ) ‘ .

...l_.m.ﬁ.mm.mm,_bwwmluﬁwi... S PR | oo T Leskl - T Tletodtooody 1 o T Tpesuy b oog! 1iz

,dn.m. R R 0§22 10822 T.oces] ,.Smu u., . } mmum S S 900% 10002 Bnu.. SLbLO54IL o, 100s Bl
_ _ ¢ o0t %@mww aﬁﬁwgmﬁw%@ joCE] osez|oes2 ﬁox sy %WS& St veai| o

aE
E
8
i
8
2
18

{3B e v I X {201 12 VST i Tl o] lee [ bed ezl ezl e 102 6 J Bl Lot o] st s & It pos

) . S ,. - FEEER] 56.» 40

o
o
-
o~
£

: : ~ - BNIog3g I 3SVD
t,_am w;c a»m xmn 93 m&a Eumuzauauumomz_umcou 93._9. auc_:cum




LL1 G-2 "9OM@ ‘Q1S H3d

&2 40 8  uamusly 53g] 3nON HMD
AN O3 LLIWEHS
K
A4 QPMDISRO i
177
. AW GANOIHD
. NOLLJIMOSEO 3iva Nuvm I >.m
. SNOISIATY 18 HmvHE
3did 3L3INONOD.
G37YO4NI3Y 30 NO1S3IO
yos 378Vl ovol,0, | jeoug 98 seroN fosuan iog
- - - - ‘3ION
LORISIA TOHINOD AOO0T14
.>._.ZDQU SITIDNY SO ‘Wi 9IS_0Z HI - POOT N
. 9|qDIIOA = SO0} pooT)
‘viva
WIPM Youdlj  padNSAIIN UiPM  Youds)  paIdINsaan
¥4 021 s Aysusg ubisaq - uoripuo): uopIosy Jad Qi1 = Apsuag ubisag - uoijpuo)  vonaslosy
801 9, y oo | osel oSv! 00z 06s3 (3 12’] 000z | ose! 0091 - 001! Ot
20i 24 opt2 ¥ 096z 2/ 2 n%ﬂw\. oger | oset | oou | ossl . 2} 2y ogie )} 2 J 006l | o4 | osai | ool oci Ol
6 S : ﬁ g¥2 | 000 : ] g ﬁﬁm oaer | 055! -
1§61/ VA VA4 VAN 084 | 609t i _ﬁw ﬂm% 24 o%el 0L o6n 0621
06. [ oséz} N\\.BWNN V@@Nk 2 E« 24 008! . oas! : 0542, W C P4 oset oot | [ [o]
1 V7 / : ] ool | osai oogt AT 0002 [ 0s2) 1
b8 1 8’| 20227 0662’} obv#’] os2z | ootz | os6l ] - [t - 00 7 b2/} 0612 006! 005 i b
et 2 2, 2 4 qoez | o512 Joooe | oser | oou | ogs i - Z y 00ee | 0602 063 [Zd]
Bl - 1 . - -1 osw 7 0062 | 06ee 0s6 | ooet osst_| o0os! | oo2l 8L
sl 17 3 7] 00s2 | osez | 0022 | 0502 | 0o6i | osu f oo | . hmm “00L "o0vZ | 0%dz | ooe T oger | oou osvl | 6501 | §
el € : 00L2 | 0s%2 . 0GE! 0011 2 4 asiz | 0002 | 003 i 2l ]
[ 69 GOvZ | 0%2Z | 00z | 056l | 008l | Oso | 00si j & | 0622 [ 0092 | 06v2 | oofe .1 0602 | 006l | 0521 0051 | 0%kl | 63
99 L/ 06.2 | 0oaz | osv2. J ooz | 061z foooz | ose | oot | 0s6) | oovi | osar o662 | 0692 | oosz | osee | ooz2 oof | ogor os2 99
€9 ¥ 7 J.o@ic ¥ O%ee | OOwe | 0492 | 00G2 | Oske | 5502 [T . jom 0562 | 0082 055¢ | 00wz | 0622 | 00i2 | 0%6l | osel 0861 | 00wl 05t £9 |
09 ﬁ 000% oo | .ooz2 ooe | Q031 -1 oom 000¢ oz . Jooo2 oout | ooer 09
LS /] oot - | oos2 -00ve o012 : : : 0062 0092 | 0052 | 00%2 | 0022 006! 009t | 00s! 002 L9
S Yoaee Y / J ooe [ - 0092 oofz | o0el 0o%l |- 002t § 0ol 0082 | ] “{ oo 008t 00v! 001l | 4§
G / Joosz 005 0002 oou [ [ 0005 - Joazz oove 0002 | - 00t G
12 . | oooe ooz ooz2 [ oos! f ) - 0062 0092 002 0091 ‘00%! Bb
Sy ¥/ A4 oove | ooes 0062 0092_| oopz ool 0091 Q0%1 § O0RE |- ooz | cosz RRE) [ oost 0061 ooz | €%
v ] - 0EE | 001E | 0082 T jooke 1 0002_|_ooet 0061 -~ |ooic ] 0ov2 ~ | odiz 0081 v
6F | 00zt | OOGE | OObe | 002% | 00OF | 0062 | 00LZ | 00%e | Gove | 0022 § 0Ote | 0061 | 001t | Goa1 | 0o § ookt | 002c | 000s | 0062 | 0042 | 0092 OOtz | ODZ2 | 0002 | 0061 | 004 | 0091 | oovi | oow | 65
9¢ | osee - 062% - . ) ) 9¢ |
[£€ ) 000% : . 00%E | 0%2¢ i . oost | €¢ |
0t | ooov 0s28 | 00GE ] . : 0052 0002 00gt § 062¢ : | 00%2 - 0%
de ooov | : . 0622 osee ()] ooov | oss | oose [ o0ge2 0002 12
[ 1yl 0§52y ] -000v | 0Si§ i 052¢ - v ] ooov | osze § ooge | osec [ 7
AT S _oosv | osev | ossf | oose - 000t | - : v v | os2g | oose | oses | oooe ] oS4t 12
8l ¥ C 00t | 000v | oS | as2e ] 052 0002 ; v | ooov | osee | 0s2¢ | ooos Qose | o 81
Sy %% [ 0005 J'oosy | 000y § cose | 0seE QOSE [ [%% 0006 ] oosy | ooy  oose | oset | 000t 0822 ] 0002 Gl
21 Poge01oo801 D o Y oges J 0009 | og2s | oost | 6oov | oose | 000t | 0ss2 | 00s2 | 0523 . 2 mnﬂd 0s9,] 0055 | 0s4b | ooov 1 oask | 000E | oss2 | 0062 § 0s2z Joooz § 21
3ZIS) 6e | be | ¢ | 2¢ 12:] 0e | 8i 8l 1 4 91 1 G | i | ¢f et 1 11 Sc | ve | €2l ¢ce ] 12 | 02 ] 6/ 1 8I1 &) 9.1 Gi t! [4 el [ j3ais}
R ESE _ : - 1334 NI 53AG3_JO HId3d : 3d1d]

- ©9NI0g39  II 3ISVD . :
dIv] 3did 3LIYINOI 032HO4NIZY ¥O4 GvOl 0, G3I¥INDIY

S$S-45



L2 #0 ¢ - wmsio aaql JygN |

S .,mn.NQNOZ@;n— 3v6 | 3wos

. ; g - __Agozsay.
i 3 - i Lo Tngieses upI . .-

V- ade an3vonon

030HOINIIY. 40 NOISTG
~ ' W04 3IEVL OvOT .0,

ﬂ;u

.vwlﬂs

——rm

i ..md

s

NOANDIB

nvo |~

" SNOISIAIN

: .-.U_E.-.m_ﬂ TONINOD. 58:—."- )

_ALNNOD mu..—umuz< MOJ .

S . WPIM ..._u..u: w-ﬁ..:ﬂ?a

YiIPtM  YWdig - PAUSINY

- R 139°0¥) - Mpsueg ubpssg - uswpoo) vousdleig - 354 08 . .: wag ubsag - u

vonpuo) usiafory

“§ 999G 9% Sajopn _E.ocuw 04
‘310N

N 91§ - 02 HI - PpooT a7
9IIDUIDA = 10JODj pooTy
Yiva . -

e %

ﬁ%@aw e

e
=
e

R

A e

o

N

N

—
Nt

| Py

N

N

=

~pN

T A B i ey

{3l |

25

3

d

el

e o e

N
s Y

PN

ow 8t

(2
=

|
g
%!fh{a a*

1o

wz-aﬁmm AT 3SVD

| hh_ a 2 UBQ dhw 43d o.aﬁ un:m w.wuzozo.u Qmuzouz.wz mo.._ avol c a3unoay

 5-46




'ém;,g:-vée,.;4,:2?!;::,?8'38;3&'{&% adece bl g: y{’%:
8 S gg g! 7‘°~_i i\ \ . dE Qgg ! --g
i RN G N
Qi PREEEN 09| £ & PN\
NE@%;EE J|s§| N E?ﬁ? NN 48 3 2 | } '
o i N!..f‘! In .l. _ & . § |
= | RpeseEE b EE | R gs&\s\* | | i [f 12
S| R T B R —
iR I e
: e B AEHAY
|G RN RAEE e
PR e
; |EREREREEE o]
. L iR B
R T EERIE] i ]
yus AR NEEEN: |
. R AR
o35 e B BERRNEY |
583 mEggg,lgw BAREEEN \fQ\\ ]
¢ s b TN N
B YRR ' 5
e T RNRY
: '.Qzlsﬁs{:él}gég(% TERRER R
E »egqﬁlsﬁlﬂié BT B f i i
o | CEBEE W AR g
I e il Wik
: |G gig]j,’ TIE ERHE R B | ;
E i TR
Rera §|gi§§;§§!§!§l§iii§.ggo 25§ i
i ﬁﬁf.ﬁ: SRRBIHEHIE |5 S
:L;’*fﬁ " ﬁé{g HEENTENST 2 g
ES o e EEKER
— ) ' s-47



40 133HS

NDINONT ALALN

AR GIONIRNODIW TYACHLY

e H 04,334 3INON
_IUE120-2 "ON "OMA]| siva awvos
UIINIOND 3D 7
0Lt s w . w\.\\. %»!nui.:t

_ INB1IG) HIFNIOND NOI!

THMIT

A% udipewane

90T

ie o3NoiEIN

CER: ALY

A® ONIIuD

NOILAINDRIT

R . 3ivo .¢l<! QU—-
, ’ o SNOISIAZY um v
3did 3134ONOD
030404NI3Y¥ 40 N9IS3Q
404 378vi avol g,
1OIM1SIa TOHINOD aOOd
ALNNOD SIATIDONY SO
¥31u) 915 -02H —PoO) A1
1 433ys 39s sajou |nssuab sof . ’ g1 = J0)90) pDO]
) *STLION Viva
W8b +°0°0 =wipIm youaay . u8% + 00 = Wipim Youa e e
. Fod obl = fisuaq ubisaq - uojipuoy yousiL Fod Ol = KiisUsq ubisag - woijipuoy yauai) T I
XOTN 4O O (G532 I 0SIZ], T (3173 LI i 0071 i V. W Qezz s, w1 [ooa] . 8071
(201 774" X ok okt oa@pﬂ..x Y7/ A00&T L osar 0091 {0562 4 050% A DA Gt Kl Koo 003! | 6051|201
56 177, GOOE i 7/ 7 - L0002 1 O8I 1 Vol 9 2L 7 ..4oo$. oS mm
€6 Q2 ¥y’ 7 ¥ 7A /10082 10012710082 VAL 1A H72 vy IR R A 7 00f¢ 0022 1 Q012 . . - {56 ]
06 LA mmN % 777,10 A7, \“ﬂ&m@ 0081 § " 1 0ggl Wo\o.%mx\e,m%ﬂ\ 5 4o hoSee YOG T 000z ) posat T 1o6”
78 10%¢E om.wx@m M\mﬁu X N7 Yoorelooee 0%0z I~ |o0si m\w R oosit I 0ss1} 8
8 v/ A AL /10612 J05e2 Sel oy oqooeef YoGei| V2 Xe562 0S¢ 1 0522 | 0612 ougl [4:8
8 8%&%%\ o6t oohe V7 O S N\R&\ A K1k 5 e . 0EZ coz| [T Jooul |
8s 177k 7 VA W3 S oM 1S 74 ose| Tooe]| ~ e F \\\. oovzfooee] [T | oeer| Geil 100%i] 8L
Gl JOSEE S&bﬂn\,,r e 40s6 Ty /{082 160527 coes Osee | Joooe T 0541 PO y OO0t 7 / b4 U O o228 KeLolrAE DR O <71 maa RN
3 OO T00ET 25 I Pl (58 a*famrwxm NN L2 N A8 e K1 Y 75078 K07 £ me 0562 Josbe | Gee [ (oo Y I B 7 i
(68 V77 17 7 A002 o0k 1d00s fooss Tobae ] ocve looee 0072 Jogoe | - I 00521 DR s, jooveqoore foose | T~ logee ] osie |- L ogei} | ossi g9
99 {oSbE 0Sex-}Qcle fosos 10sbe, 10582 0042 foooz | |oeez _] ootz | oser [ oosi Jobee.{ 001 507 s ooy 2052 JO0C t00EZ ¥ Jotoz [ogeiToosl [T |99
£9 00 002}~/ [0G62 1068¢ T0CI2 [0592 0052 | 10522 [ osiz ] 0381 {05 . 56 052 1 6682 ['0GC7 [OCke | ¥ ] 0022 [00Z ] | oeei] ooz | ¢9
09GOSt i 4 7 £ |O00E Jooez Joosz ) T 00k2 [oote | loooe | P £4.001¢ J000E (0082 Jo08z 0042 |0092 }. 10002 ] 09
L5 . 00V Y77 /] | for2 [6082 | fristed 0061 Jode Ww\. I T 1 . |oose Joove Jo0E2 ] Lecsl ) lig
S [O0SE S 777 & POEE”J502E | 0GiE” JoooE 10062 —oogz joove saR > 002t 1 00 J000 Jovez [ooRz foouz [~ 1 1 Joozz] ooz " ods | be
1S JO0LE JO09E DOYE JDOEE 6O . 008 j6072 - J00t2 I 15002 Joow, b 4 e L] T loose Fo6seoove [ | foooz [ 115 ]
8b_[008E-]00.% I¢ i 00T {000% 0062 ~ 10057 0052 02 OOGEJOC .%ﬂqqun DOiE"|000¢ | 0062  ooge (00T | ootz 0022 | | ooei m.n
Sv 177 7V 7 77 A00%E OOk 00SE [00E [O0IE 0062 [007Z 00%2 0012 Jg05E] 00%¢ 00+ ¢ | 00CE [002 | 001% [D00L] ——|o092 |0os2 [OBLZ 00T | voi2 St
Y %m..mw 0SZ 100bt 00z 8~m. 000¢ {0062 %%ﬂ 0052 J00E2 [B0E Z @M%ddqn Vvt J0Ogs ODEE | OO o062 |0082 IO0IZ (0052 Joote [~ {0002 2t
6¢ %mmn X 00SE aa.nm; [500¢: J0062 (0072 10 00b 2 |0GEZ T0BE [00ZE [009¢ J005t JOOrT foots 1003t 000t 10082 10063 0042 J00Ge JOObE 0027 [ BOIZ] 66
o¢ {Qsev 1”7/ Jodop 177 1 06:€ | 00GE | | O%ex 000E —__loosz i m.& jocse josse] - JOOSE]  lose] oot |~ josrzl T fooez] ] . ]oe
33 4 2P W\ Ga0Y. {3715 —JoosE [~ 052% 008 J0572 — 0062 J600% F300p 1 000F cnw.mu . Joose [00SE 082k I Joooe | losid ogiz | ooz 06ze } €< |
0 K 2t 4 000 1OO0® | 06/ [U5IE [ 505E [00%E J0S2E O00¢ Y0612 [0222 Y L/ §000F [000% 10S8/E |05IE ] 005t 06 ['062¢€ Joooe [ 061 Tl os
72 [0Sy’ .mﬂ. SY. $052Y 1 0626 J000b [000% J0G.5 - 00SE 05T | 000t | 06i7 ] : amﬂ M%‘.\.dnu.mu b 000 | 06LE 051 [00G¢ 1~ [otet J oot 052z Joosz ],z
2 LO00S T j0521 P08 3 00Ch 10056, 1 0%eh 000% owNn,.rqum.oc.nm. 0gef ] 0% 73 ~e\dqq+. cb |05k 1600% [600F [052% | 005 [GOsE JORIT | noot [060r 1081 w2
> amwmmu 2 5 OSLY, #4006y 10¢2y | 052k JO00F Josic wm.nm L00Se | ogze Foc 05,1052t § 009y 1005t J062r | 0Ger J000y |0S/E | 068 [00% 105%E ook Tooo8 12,
g 5457408 S ¥ s JOSLY ﬁoom nﬁonm 1052610060 Josz¢ fooss I 62610626 40002 J0574 1051+ J0osh |60k | 052r [000b 00ob 1065 Tooce oszs 1N
Gl 05 FOLIE SBA 0O0% [ 076 | 008 F | 0525 | 0006 9 YOS 2571057510056 0005 10006 1 0SZb JOO5T ] O5e% | 0526 J00OW |OSIT] ‘& ]
21 WEL 4 T ASVATN (U Jovergey) EX OSZEJ00GT | OGes [O00S J0SLF L0 L IR 10555 240008 0005 056 THOSE | 0626 [000s [Oszb Joosw [oeav ] 2i
dzist 6e | ve | ¢ [ Ze 102 | oz 61 ] al | 411 ST T e 1 bl b 1 5 o1 6e ]| veleclcc|ic] ogl er el &I 191 G| bl 1| &l 117958
3did : - : : 1334 Nl _HIAGD 40 HLd3Q : . : 3did

~ 9NIG@38 II 35v0

441 -2 '9MQA 'A1S ¥3d Qv 3did 3134ONOD (IDHOANIZY HO4 avol 4, a34In03y

AVMHOIH 31vis

S-48



SRR TN TS Yygpeey p—m—
. ﬁ..n_m.nlm..OZ. ‘OMAY mvo | awes

(3414 31380NOD
QIJHOINITY 40 NSIS3]
yo3 3GVL Gvol G

RIS oHiNG oco;u. ;
- T"XINNQD mm..ﬁﬁ%« so1

Ak

[ A wprawene |

- T s» esnoisra

NOHANSIBIN B

EIL.]

SNOISIAZY

A9 M

|t wayg s seon pmusy X

: JION

G2 3 $s3do0 poONIDY - PpnO} SAr]

@'l = 19} ooy

W

T TG0+ HioW  YONUL

e

AN

2L

J=t= -1

il

I¢

= E : 7]

;
3ﬁ ‘v‘r‘lS e

P
188
g
I

§:i71] B

{002

ma*-'“‘“"*g,f?
(I

M

L
N ey
B

,_oao:ur.w-wzg Za_wwa 3did u._.mmozcu omumon_z*um 404 o<0._ c g3dinb3y

- 5-49




3did 3I13HINOD
Q3JY0JNI3Y 40 NoisS3g
404 37@vi- avo1 g,

"1DIMISIA TONINOD ADO14
ALNNOD SI1IONV SO

SNO!

SINIY

12 4o € 1aams . i : Hid
. . 0L, 23Q 3INON

£'€20-2 "ON 'OMA| dive Fvos | w2 oasmary

. i CER

7 e

-.ll"j.;-."x.' OIS J”—q"

NOiLdtuIS AT . |dd.¢d'|

A® RMYD

‘b I99YS 908 SUON PIIUSY IO4

310N

S43 $:do0) poosoy - pooj a1

g1 = 04305 poo

vLvG

) @0 = HidIM  WONANL a5y - gInOve
[o]] / - 050i 80! |
1 i ) — 008! i 201
.M \\\W\ n - _M
[ 06 | 2 3 6 |
_18. 1 0502 pi]
1 GoE ] [s[711 § 1]
18 i8
(A | 002 j [7
LY . 0821 0591 ) 7
k23 __|oooé - i)
69 [00602]- . | O%ei 69
95 1osei] 99 |
€9 1 0%o1| 0%91 I  K33)
09 0041 09
48 1 . | O¢ 45
S _| 0061 O061] vS
(L A ; IS
v |- : I 00 L2
~Gp_| 0oei| ooel| oo K Sb,
KNS " I ; ] 143
- 6K 00Zi| DOZT| 00Ji]. | _00aI 00%T [ 0051 | 0091 0031} 004i] obel| 008i] & |
mn T 052 0621 | 6S2T| OSZ - | K33
- [Tox | osZif 0521 | 0%z R o 0GLi 3
pi " 12
¥ ve
M [:71] 12 |
81 | 00St] 00ST| - 0
] : 005! AR 4] ]
T2l | 05¢1] OS¢l | OGer| OGel] 0051|0051 | 0051 0051 1 0002 | 000¢ | 062z | 2t
Tazis[ el w2 %< St €1 | 21 2 9 S v_|{3zis
3did — ¥3A03_ 30 _H1d3d 3did |

§9d 0zl = ALISN3Q

avouivy

NOIS3Q 3Idid J13¥ONOD Q3JUO4NIIY ¥od avoT «Jd. Q3¥IND3NY

50




R PY ™ B " = - . o . . 1 S T
__bt€12a-2 "ON ‘oma} ».bwno. s |- - S S : : . ., 1n apuzums

- .5=5I

- fAs npeerese I

- Aw oawsmd -

X © pouewdspa . - ve fave —asr
" . SNOISIAIN B A% wmyare

3did - ILIUINOD
A33403INIIH h—,o ZQ_MWQ A o L TR ‘ ) PS ees asicy PAWY o3
Y03 31avL avot: -a.. 1 T R _*310N
1Oieisio ouINGD Good |- St o
ALNNOD mu..uuz< son - | Lo .. 7. s1d m90) poonoy —poor w1
T CL SR A - €1 = w30y poo

vivg

a0 WiGiR T WONGEL - asm T GaRvE

=

o

T
iy

1

)|

b

o

af
bat

§ — . - : onlu.m—

0L DOTI, o2 | 0024 .,l.oauq. dﬁ._ i o

=Y oen pent weil osal osa—f )
O MRS M AN SN SRS SRR 71171
q.lao.,m.-mqan. oo o041} ousil-ooa| BoRi}- cog| oGl

M—« .14 vﬂ 2l 22 LFA% SO0 MO IO 1 O PTG 0 I ™ 0 T
wa& 2 .m AR .WL[.hx 1334 m.ﬂ TH3A 8 40 :tmnv

H RHH‘*“

G0 ﬁw@ﬂwlﬁﬁl

:abn- nh.:wzuo zu.mua mn_& ubmmuzov Gmuzo.._z_um xcm a<o._ a amxsouz
S v . adossﬂ




12 % G i
si'eia-2 "ON "oMa | “ava

INIONR ABHD 2
ol ey W .

UEMHDME ALhIRG.

3did  3LIWINOD

030404NIFY 40 N9ISIG .

¥od 37AvL avol g,

28 SRTHINWOITE IVAOWSIY “ * aw ..R

1DNISIa ONINOD GO0

ALNNOD SITIONY SO

HMED .

e oansimens

%0

4» ovuzise

au ‘U‘Uf-u-

NOLLHNITIO Lve o957
SNOISIAIN

A8 Wpva

T BWYS 803 soloN pieuRy Jog

:310N

§43 35d00) poosiioy — Poo| 8T
’ 81 = 290} poo

*VivQ

T0 = HIGIM . aMVYE
(o]} 7. 5 801
20t P A &mn < [ 0061] 0501 ] 201
) XA, % /. ] 04621 96
7/ A00VEL08EE ] . 00Z1 | €6
7.7 "/ e TZ 06 |
. o] BOIZ [L]
v8 |/ NW\\ .
8 B3 ’ - [0022 ) 1]
’ - - T 8l
L | 0082 1. 05082, 52
0522 0512 0681 008i| 2L
|69 [ 0gee 0022 - 10081 €9 |
9 0022 0012 [UF1] 99 |
[3 - 08Iz ¥ 0571 _|osa €9
09 |0022 2 [l 1000 1 09
1 : . T 0002 45
S —_ | oo " 6
1S (0012 | ooRre : 15
8y [ 0002 : [olel:]] L1720
Gt |000¢2 | 0002|0002 B 0061 - - i ] [T
[ 26 | 1 008! ] 2b
6F_| 0061| 0061] 00611 & 0061 | 0081 B0L1| 001 00Zi 00| 008I}0OoBI| GO61| 68 |
1.9€ [GO0¢ | 0002 0002 ] " i - [« 71] I T ok
€€ | i : .
3 0§
Z I . ]
[T FAI 5751 O T ¥
13 ~ - LOSH [s[-73] 0SZ1 OSZi 0002 T’ |
8 j . Gl
Gl s - ] ) — | 6062 N
~21 | 00si| 0osI| 0061 0061 0061 06Z1] 064l [ 71 6002 | 0002 662z | 2i
IOs|_&e €2 12 ] €| 2l [} L 9 [ v _lazis
Idid } N . H1d3 - dld

¥4 0b) =ALISN3O NOISIA 3did 3ILIHINOD GIINOANIIY ¥od4 avol 0, @3IHINDIY

52




22 4o 9 M|, 53g| INON. HRD
91'€120-2 "ON 'OMA}] 3iva awvos La a3Lsmine
MAANIONT ATIHD N o DJMI
oL \A.A Jald An_aanDisac
o TWIA T
18 ardusneoTIY TVACNMY xa anszmus
B ava z ~— MM

3dld  3134ONQD
G3J4O4NI3Y 40 N9IS3Ia
¥od 378VL avol 0,

1OM1SI0 TOMINOD GOCd
ALNNOD STTADNY SO

A% NMYED

L'l BOYS 998 SION ALY 104

243 $s8doo) pooljioy . poey €A1

el
G0 = HigGIM  HON3HL 4oy - a3INDVP
Jo]] go6il
0l 0002] 0561 i [34:]] 0G11
36 [0002] . - i 1~
6 . G061 - oo8t 0011
1og6i] G681 ) BE 005!
18 006] 0511 -
IR . 0081 ] 00%!
] 0061 0681 0041
8L [ 0061 0591 o081 BS54
6L | ] - R 0091
2L 0Ge1] - | 0081 0GLI 004) 05911
69 |o%8! 0081} i j
i) —Loos 0521 001 - 0591 j ] i i
€9 . 0GZ1] 0GZ1| 0G /1 0§381| OG! 0581 0CPI| OGbI o111
o] o081 gost] - 001
2G| 008l T 00L1
3 00 0001 [JeL]]
5 e CO0LI[ 00T
BY (0021|0011 6041 i 00491
S 0091
o - 1 10091 6091} 0091
0091 00911 0091|0031 DO 0051|6041
[ B )
[33
of
2 ] " "
¥Z | O . . .
2 00ci| 0061| 6051| 00GT 0541
8l 0081 50Si| 00S - ]
Sl i . -0081 j : 0521
2l |0Gei| 0Ger| 0Gel| 06el] 062i] 0S21{0621|05el 10081 005T| 0051 | 0041 0002
"371S|_Ge | we | te | ee i oz ] 6t | B ] 9 bl 1] 6 ) G
adid : ] 1333 NI 40 _H1d3

. yodQll = ALISNIO N9IS3A

3did 3LIWINOD GIDYO4NIFY ¥Ood4 QvOl G, a3
-avoyvy

HiND 3y

S-53




12 a0 I} amaus) - =~
oL INGN
Lrgea-2 OZ oMa’ u.nwm.a _TWOR

- 2
.U%t%m .

S-54

ez | A Nm\

[y B EEE

© SNOISIAIY

 3dud u.huzuzou |
. 'G30YOINIIY JO NOIS30 . o o S . i : S . 1 ..Zn. (LTI 1YL Py o4
| . dod 3Tavi avol g, o Lo S e : o alow
- Ioniisio TO¥INGD a001F T S _ S
' tZSOU mm...w@Z& soy -y - . S o oo v 243 vedeod phaioy - gety by
o D : : o . : ; w1 . i0p30) poed
WV

00 - HiGIM  WONIYL . 40d  GIWIVF

O 1081 — | Boif
G Kot S . 5 L0 S ! S
. 78 ] Pt LA ey | o051 — - ezl